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Acidosis  and  Add 
Intoxication. 


ACIDOSIS     AND     ACID     INTOXICATION.— De/- 

inttion. — While  in  a  large  part  of  medical  literature 
acidosis  and  acid  intoxication  are  used  as  synonymous 
terms,  strictly  speaking  they  represent  quite  distinct 
entities. 

Acidosis  may  be  defined  as  a  condition,  pathological 
or  otherwise,  in  which  an  excess  of  acid  products  is  in- 
dicated by  an  analysis  of  the  blood  or  of  the  urine.  It 
is  impossible  in  many  cases  to  distinguish  whetlier  an 
excess  of  acid  products  has  really  oeen  formed,  or 
whether  the  normal  amount  only  has  been  formed  and 
this  amount  has  been  inhibited  from  undergoing  further 
oxidation.  In  conditions  such  as  diabetes  it  is  quite 
certain  that  the  amount  of  acid  products  eliminated  is 
in  excess  of  what  may  be  formed  during  normal  metab- 
olism. In  this  conciition,  at  least,  one  is  forced  to 
assume  that  an  excessive  production  of  acid  compounds 
takes  place. 

Ada  intoxication,  on  the  other  liand,  distinctly  im- 
plies a  pathological  condition  of  toxic  character  pro- 
duced by  acid  products  fonned  within  the  organism. 
Acid  intoxication  may  also  be  produced  by  the  admin- 
istration of  acids,  chiefly  inorganic.  This  form  of  poi- 
soning is  of  importance,  as  it  has  a  comparative  bearing 
on  the  general  problem  of  acid  intoxication. 

The  Compounds  Taking  Part  in  Acidosis. — The  com- 
pounds immediately  concerned  in  the  problem  of  acid- 
osis are  three:  ^  oxybutyric  acid,  acetoacetic  acid  (di- 
acetic  acid),  and  acetone.  They  are  usually  termed 
the  acetone  compounds,  although  it  would  be  more  ad- 
visable to  speak  of  them  as  the  oxybutyric  acid  com- 
pounds, for  this  substance  is  the  starting-point  in  the 
formation  of  the  other  two. 

^  oxybutyric  acid  has  the  formula: 

COOH 


H— ('— H 

I 
H-C'— OH 

I 
H— C^— H 

I 
H 

This  by  oxidation  is  converted  into  acetoacetic  acid: 

CO(  )H 

I 
H— C— H 

I 

C  =  () 

I 

H— <:^— H 

I 

H 

which  by  losing  a  molecule  of  carbon  liioxicl  from  the 
carboxyf  group  is  converteil  into  acetone: 


COOH 

I 

n-^?— H 


c  -  ( ) 

I 

H— C^— H 


H 

i 

H— C-  H 

I 

I 

r-o 


H— c— 11 

I 

H 


j3  oxybutyric  acid  was  discovered  simultaneously  by 
Minkowski  and  by  Kiilz.  although  Stadelmann  had  pre- 
vioiLsly  been  led  to  suspect  the  presence  of  an  abnor- 
mally large  amount  of  an  organic  acid  in  diabetic 
urines.  He  mistook  a  decomposition  product  of 
f3  oxybutjTic  acid,  a  crotonic  acid,  for  the  former, 
f?  oxybutyric  acid  as  formed  in  the  body  is  a  levorota- 
tory  syrup,  which  has  been  obtained  by  Magnus-Leoy 
in  a  crystalline  condition.  Ferric  chloride  does  not. 
give  a  re<l  color  with  this  acid. 

The  presence  of  acetoacetic  acid  in  the  urine  was  in- 
dicatcnl  by  the  reaction  discovered  by  (icrhanlt.  who 
found  that  certain  urines  gave  a  lV)rdeaux-re<l  color 
when  treated  with  an  acuieous  solution  of  ferric  chlorid. 
Further  investigation  of  this  cok>r  reaction,  especially 
by  V.  Jaksch,  le<l  this  ol>server  to  believe  that  he  haa 
isolattKl  acetoacetic  acid  from  the  urine.  From  the 
unstable  character  of  this  aci<i  it  is  safe  to  say  that  it 
has  never  l)een  separated  from  the  urine  in  a  pure  con- 
dition. There  is  no  doubt,  however,  that  the  substance 
giving  the  red  color  is  really  acetoacetic  acid.  All  the 
tests  which  urines  give  under  these  conditions  are  those 
of  atjueous  solutions  of  acetoacetic  acid.  The  acid  is 
extremely  unstable,  and  rapi<lly  breaks  down  in  solu- 
tion into  carbon  dioxid  and  acetone. 

Acetone  was  discovered  in  the  urine  by  Fetters  and 
by  Kaulich  in  1857,  and  was  the  first  of  the  acetone 
compounds  to   be  (letected.     It   is   therefore  from  an  * 
historical  point  of  view  that  acetone  has  lent  its  name 
to  this  class  of  compounds. 

When  attention  was  first  drawn  to  the  connection 
l)etwecn  .?  oxybutyric  acid,  acetoacetic  acid,  and  ace- 
tone, it  was  thought  that  acetone  was  the  first  sub- 
stance to  \ye  formed.  This  by  synthesis  with,  possibly, 
formic  acid  would  yield  acetoacetic  acid,  which  on  re- 
duction might  be  transfonne<l  into  ,?  oxybutyric  acid. 
This  has  since  been  shown  not  to  be  the  case.  The  ad- 
ministration of  acetone  has  never  been  followed  by  an 
increase  in  the  amount  of  either  acetoacetic  acid  or 
/3f  oxybutyric  acid,  while  the  converse  almost  invari- 
ably happens.  The  a<lministration  of  ;9  oxybutyric 
acid  or  acetoacetic  acid  to  dialwtics  c^r  to  persons  ab- 
staining from  ffK)<l  is  followed  by  an  increase  in  the  ace- 
tone content  of  the  urine  and  of  the  breath. 

Furthermore,  these  compounds  make  their  ap|>ear- 
ance  in  the  urine  in  the  following  order:  acetone,  aceto- 
acetic acid.  ,9  oxybutyric  aci<l.  They  disappear  in  the 
reverse  order,  fi  oxybut\Tic  acid  l)eing  the  first  to  van- 
ish. As  .?oxybut\Tic  aci<l  is  the  last  to  appear  and 
the  first  to  leave,  one  can  only  conclude  that  its  ap>- 
pearance  indicates  the  greatest  departure  from  normal 
metabolism,  and  that,  Ijeing  the  first  product  fonned,  it 
only  appears  in  the  urine  when  the  capacity  of  the  or- 
ganism to  convert  it  to  acetoacetic  acid  and  acetone  is 
impaired. 

One  other  acid  product  of  metalx)lism  may  l)e  men- 
tioned which  has  playe<l  no  inconsiderable  r()le  in  some 
late  theories  of  acid  intoxication.  This  is  sarcolactic 
acid.  It  may  be  cormected  with  the  acetone  com- 
pounds, but  the  relation,  biologically,  is  not  clcjir.  Its 
place  in  acid  intoxication  will  Ixj  discussed  when  eclamp- 
sia is  considered. 

Tlie  Source  of  the  Acetone  Compounds. — Theoretically 
all  three  classes  of  compounds  which  enter  into  tissue 
fonnation — carbohydrates,  fats,  and  proteins — may  be  the 
sources  from  which  the  acetone  compounds  are  aerivoa. 
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As.  however,  the  carUjhyclrates  occupy  such  an  excep- 
tional place  in  tlie  meclianism  of  acetone-compound 
fomuition.  the  latter  two  classes,  viz..  proteins  and  fats, 
can  only  \}e  consirlered  as  l)eing  acetone  fonners. 

For  a  lon^;  time  it  was  thoueht  that  the  fats  and 
fatty  acids  alone  were  the  source  of  tlie  acetone  com- 
pounds, but  later  work  lias  served  to  assi^  to  them  a 
more  or  less  secon<lar>'  place,  an<l  to  make  the  pro- 
teins, or,  what  is  the  e<iuivalent,  the  amino  aciil-^.  the 
cliief  source  of  these  compounds. 

AcconiiuK  as  a  suljstance  provinces  or  inhibits  the 
fonnation  of  aci*tone.  it  is  classed  as  ketoqenir  or  keti}- 
plnstir,  or  antihttMjfuic  or  antiketoplaaiic.  IJorchanlt 
further  suUlivides  the  ketoirenic  compoun<ls  into  those 
fmm  which  acetone  is  directly  derived,  whicli  actually 
break  down,  yieldinis  acetone  or  one  of  its  forerunners, 
and  those  which  are  merely  ketoplastic,  that  is  to  say, 
only  increase  the  output  of  these  compounds  in  the 
urine  or  the  breath,  without  liavin^  ci)ntnbute<l  directly 
to  their  fonnation. 

\\\ih  rejrard  to  the  fats,  their  action  Is  complicated 
by  the  fjict  tliat  they  con^st  of  two  parts,  fatty  acid 
and  glycerol,  (llycerol  l>e!(»nKK  distinctly  to  the  class 
of  antiketogenic  com{xiun(Ls.  and  its  inhibitory  action 
ma^'  \w  w)  p"eat  as  to  prevent  any  kctofi^enic  action 
which  the  fatty-aci'l  moiety  may  have.  As  to  the  fatty 
acids  themselves,  tlie  re-»ults  of  feetlin^  these  sul)«tanccs 
to  dialxiticK  or  perM>ns  in  a  state  of  inanition  are  not 
altofcether  in  concordance.  Joslin,  taking  into  account 
the  al>sorption  of  these  substances  by  the  intestinal 
wall,  was  unable  to  attribute  to  them  a  keto^enic  func- 
tion, and  this  was  ponicularly  true  of  palmitic  and 
stearic  acids.  Oleic  acid  was  ketogenic.  His  results 
are  confirmed  by  (Jeelmuj-den. 

It  Ls  well  known  that  when  fatty  aci<ls  or  sonps  are 
fed,  the  acids  pass  throu;ch  the  intestinal  wall  m  the 
fonn  of  soaps.  an<l  are  imme<liately  svnthetized  to 
neutral  fats,  the  glycerol  for  this  purpose  f)eing  supplied 
by  the  organism  itself.  I^)rchan.lt  cijnsiders  that  the 
greater  part  of  any  ketogenic  function  which  the  fatty 
acids  may  have  is  due  to  the  aljstraction  of  this  neces- 
sary' amount  of  glycen)l,  and  tliey,  therefore,  do  not 
act  as  direct  acetone  fomuTs.  In  a  control  of  this 
statement,  Waldvogel  has  inj«^ct(Hl  olive  oil  under  the 
skin,  and  found  no  increase  in  the  acetone  elimination, 
although  wlienthis  substance  is  given  by  the  mouth  the 
acetonuria  is  incrcase<l.  Al»(olutely  neutral  fats  have 
been  shown  by  Cle<»lmuyden  and  by  Hagenberg  to  de- 
crease the  fonnation  of  acetone.  Hence,  one  must 
conclude  that  the  greater  part  of  the  ketogenic  action 
of  fats,  esiK»cia!ly  those  of  the  higher  fatty  acids,  is  due 
to  their  content  in  free  fatty  acids,  which  in  their  re- 
sorption combine  with  the  antiketogenic  glyceml,  and 
so  remove  it  from  its  sphere  of  action. 

As  the  chief  source  of  the  acetone  com|X)unds  come 
the  amino  acids  pro<lur(*4i  by  tlie  breakin};  down  of 
pr()t«»in    sulwtances.     Ik'twfM?n    many    of    these    com- 

Counds — leucin,  arginin.  serin,  cyst  in,  e*c. — and  .?oxy- 
utyric  acid  there  is  a  v<Ty  clear  chemical  relationship. 
Further  it  h:is  IxH'n  shown  by  Kmlxien  that  the  per- 
fusion of  bloo<l  containing  hmoin  through  the  surviving 
liver  results  in  a  i>rom{>t  increase  in  the  amount  of 
acetone  in  the  bhKMl.  Haer  and  Hlum  fed  leucin  to  dia- 
iK'tics  and  obtaincnl  an  increa*»e  in  the  amount  of  ace- 
tone conijjounds  in  the  urine.  I^irchardt  fed  prot- 
amines containing  a  large  amount  of  arginin,  and  also 
obtained  a  decidwl  increase*  r)f  acetone  in  the  urine. 
Other  amino  acids  have  Ihm'U  f*^!  by  KmUlen  and  Salo- 
mon with  like  results.  These  are  tyrosin  and  phenyl- 
alanin.  On  the  otlier  hand.  glycocoU,  alanin.  glutam- 
inie  acid,  and  aspara^zin  when  circulatwl  tlirough  the 
liver  di<l  not  increase  the  acetone  content  of  theblcKMl. 

The  laws  which  gov«?rn  tlie  formation  of  acetone  from 
the  sul)stances  alx>ve  iiientioniHl  are  cheniically  some- 
what complicattMl,  ami  even  yet  have  not  iH'en  coni- 
nletely  work<tl  out.  They  de|>end  in  part  on  the  capao- 
itv  of  the  orcranism  to  remove  tlie  amino  group,  and 
effect  an  oxidation  at   the  ■?  carbon  atom   Cthc  atom 


next  that  carbon  atom  to  which  Is  attached  the  termina 
carboxyl-r<MjH  group).     One  example  uill  serve  periiape 
to  indicate  the  type  of  reaction  which  may  occur. 
Leucin  has  the  following  formula: 

CH,        CH, 

\      / 
CH 

I 
H-<^'— H 

H— ('-  NH, 

I 
C(K)H 

By  a  simultaneous  removal  of  the  amino  group,  re* 
moval  of  C(  )j  from  the  carboxyl  group,  and  subsequent 
oxidation,  one  mav  have  the  following  hypothetical 
series  of  changes  taking  place: 


CH,     CH, 

\/ 
CH) 

I 
H--C— H? 


CH,    CH, 

\/ 
CH} 


CH.    CH, 

\/ 
I  CH 

>   H— C— H5 > 


H— (— NH,a 

I 
COOH 


I 
H— C— Ha 

I 

C(K)H 


H-<'— H 
COOH 


The  final  .step  here  is  i.sobutyric  acid.  If  now  this  com- 
pound l)e  oxidized  at  the  .9  carbon  atom,  one  obtains 
acetic  aci<l  and  acetone  as  follows: 


CH,     CH. 

\/ 
CH 


H— C     H 


CH,     CH, 

\  /        Acetone 
C-0 

H 


COOH 


H— C-^H  Acetic  acid 

I 
COOH 


As  the  acetates  are  easily  destroyed  by  combustion 
in  the  organism,  the  acetic  acid  formed  in  the  reaction 
disappears,  and  acetone  is  left.  Similar  reactions  may 
be  made  out  for  the  other  amino  acids  which  produce 
acetone  compounds.  Arginin,  one  of  thediamino  acids, 
is  markedly  ketogenic,  according  to  Borchardt,  and 
therefore  suljstances  containing  large  amounts  of  prot- 
amines, and  consetiuently  arginin,  such  as  thymus  and 
roe,  are  to  Ix*  avoitied  in  cases  of  acidosis. 

Reactions  in  which  the  ^  carlwn  atom  is  attacked  by 
oxidation  have  l)een  ver>'  completely  studied  by  Knoop. 
By  using  compounds  in  which  a  straight  chain  of  a 
fatty  acid  is  linked  to  a  Iwuzene  group,  he  was  able  to 
show  that  in  every  instance  oxidation  was  effected  at 
this  place.  The  rule,  therefore,  seems  to  be  a  general 
one  in  the  katalx)Hsm  (jf  fatty  acids. 

The  question  whether  the  fatty  acids  or  proteins  are 
the  principal  source  of  the  acetone  compounds  is  thus 
fairly  well  settle<l,  for  it  is  seen  that  with  the  proteins 
the  interme<liary  metalx>lism  must  take  place  through 
steps  involving  the  formation  of  a  lower  fatty  acid. 

Of  very  great  imix)rtancc  from  the  standpoint  of 
acidosis  are  the  antiketoplastic  sul>stanc<.*s.  As  has 
aln*ady  l)een  define<i.  these  are  the  substances  which 
prevent  the  excessive  formation  of  acetone  compounds, 
f)r  rtniuce  the  amount  which  is  excrete*!  by  the  urine  or 
the  breath.  As  v.  XcM)rden  remarks,  the  extension  of 
these  sulistances  is  one  of  the  most  practical  points  in 
the  therapy  of  <lialK.'tes. 

Outside  of  the  alkalies,  such  as  sofhum  carbonate,  or 
certain  salts  of  easilv  oxidizable  organic  acids  such  as 
so<iium  citrate,  tlie  c^iief  memlHTs  of  tliis  group  are  the 
carlx)liydrates.  Without  exception,  all  carlxjhydrates 
have  the  pn)perty  of  decreasintr  the  amount  of  acetone 
coiii|X)un(ls.  whether  produce*!  by  starvation  or  by 
dial>etes.  Owing  to  the  somewhat  close  similarity  l)e- 
tween  these  comix>uuds  and  glycerol,  the  latter  is  next 
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in  antiketogenic  action.  It  is  unfortunate,  however, 
that  its  use  in  diabetes  is  attended  with  a  marked  in- 
crease in  the  amount  of  ghicose  eliminated.  Another 
member  of  this  class  is  alcohol.  Neubauer  has  shown 
beyond  question  that  alcohol  diminished  acidosis  to  a 
marked  degree,  and  at  the  same  time  appeared  to  di- 
minish the  amount  of  sugar  excreted. 

Besides  these,  certain  of  the  amino  acids  are  quite 
antiketoplastic.  Of  th.e  e  may  be  mentioned  alanin 
and  asparagin.  The  experiments  with  glycocoU  and 
glutaminic  acid  were  not  altogether  positive.  It  is 
worthy  of  note  that  Eppinger  gave  amino  acids  with 
what  would  have  licen  lat^  doses  of  inorganic  acids, 
and  \ysL»  apparently  able  to  effect  recovery.  His  re- 
sults, and  the  conclusions  which  he  has  drawn  from  his 
work,  will,  however,  bear  a  control. 

Basing  his  classification  on  the  content  of  antiketo- 
genic amino  acids,  Borchardt  arranges  the  proteins  in 
the  following  order:  Protamin,  histone,  egg-albumin, 
pancreas,  ca^sein.  Protamin  gives  the  highest  amount 
of  acetone,  while  casein  gives  the  least. 

What  the  mechanism  is  whereby  the  carbohydrates 
and  certain  of  the  amino  acids  are  able  to  effect  a 
reduction  in  the  excretion  of  acetone  compounds,  is 
absolutely  unknown.  One  reason  for  this  lack  of  knowl- 
edge is  the  incompleteness  of  our  information  regard- 
ing the  normal  int«rme<liary  mctalx)lism  of  carbohy- 
drates and  of  fats.  These  are  two  of  the  most  difficult 
of  the  problems  of  biological  chemistry.  Waldvogel 
believes  that  the  carbohydratei?  act  by  sparing  the  fats 
from  combiLstion,  but  it  has  been  shown  repeatedly, 
and  the  present  writer  has  confinned  the  result*?,  that 
only  a  very  small  quantity  of  sugar  is  needed  in  the 
marked  acitlosis  accompanying  the  starvation  of  a  case 
of  pernicious  vomiting  of  pregnane v,  for  example,  to 
abolish  all  signs  of  acidosis  from  tlie  urine,  and  this 
without  in  the  least  affecting  the  general  condition  of 
the  patient.  The  amount  of  carfciohydrate  which  is 
necessary  to  prevent  the  appearance  of  these  compounds 
in  the  urine  is  even  smaller  than  that  used  to  abolish 
them,  once  they  are  present,  and  is  by  no  means  large 
enough  to  protect  any  very  considerable  quantity  of 
body  fat. 

Nasse  some  years  ago  suggested  a  process  of  "  sec- 
ondary oxidation  "  of  the  fats  as  a  result  of  the  pri- 
mary oxidation  of  the  carbohydrates,  and  a  somewiiat 
similar  idea  has  been  put  forward  by  Hirschfeld.  None 
of  these  theories  has  any  very  definite  experimental 
groundwork,  and  on  the  whole  they  are  quite  inade- 
quate. 

To  sum  up  as  briefly  as  possible  what  is  known  about 
the  source  of  the  acetone  compounds,  it  may  be  said 
that  the  higher  fats  probably  do  not  form  acetone  com- 
pounds. {Some  of  the  lower  fats  and  fatty  acicLs  have 
this  property.  Certain  of  the  amino  acids  are  prob- 
ably the  chief  source  of  these  substances,  and  form  them 
by  losing  the  amino  (NHj)  group,  with  the  loss  of  car- 
bon dioxid,  and  oxidation  at  the^?  carlx>n  atom.  Thus, 
in  effect,  the  amino  acids  are  transformeil  into  lower 
fatty  acids,  which  are  changed  to  ^?  oxybutyric  acid  and 
acetone. 

Substances  which  give  rise  to  glucose  in  the  organism 
are  antiketoplastic.  The  exception  to  this  rule  is 
alcohol,  which  apparently  has  the  most  useful  property 
of  diminishing  the  glucose  and  acetone  Ixxiies  at  the 
same  time. 

As  in  the  combustion  of  proteins  larjje  amoimts  of 
sulphuric  and  phosphoric  acids  are  formal,  these  also 
probably  play  a  part  in  acidosis.  Salkowski  showed, 
many  years  ago,  that  the  administration  of  taurin  to 
rabbits  was  sufficient  to  produce  enough  sulphuric  acid 
by  oxidation  to  poison  these  animals.  This  was  a  case 
of  endogenous  acid  intoxication  hcftn  inorganic  acids. 

The  Conditions  under  whieh  Acidosis  Takes  Place. — 
In  the  healthy  subject  there  is  one  condition  which  pn)- 
duces  the  elimination  of  acetone  com|X)unds;  this  is 
8tar\'ation.  Not  only  complete  inanition  will  bring 
about  this  anomaly,  but  the  mere  abstention  of  the  in- 


dividual from  carlx)hydrates  is  almost  equally  effec- 
tive. The  length  of  the  fast  which  is  necessary  is  very 
short,  less  than  twenty-four  hours,  and  in  all  subse- 
quent discussions  of  acidosis  and  the  pathological  sig- 
nificance of  acetone  compounds  in  the  urine  this  fact 
must  constantly  be  borne  in  mind.  Indeed,  a  large 
amount  of  the  clinical  importance  which  has  been  at- 
tached to  these  compounds  is  rendered  absolutely 
worthless  when  it  is  found  that  the  observations  have 
included  no  consideration  of  the  condition  of  nutrition 
of  the  patient  or  of  the  amount  and  kind  of  nourish- 
ment wnich  he  consumed. 

Abstention  from  food  for  twenty-four  hours  is  usu- 
ally sufficient  to  cause  the  appearance  of  acetone  in  the 
urine,  so  that  it  can  be  detected  with  Lichen's  test. 
From  the  twenty-fourth  to  forty-eighth  hour  ace'.o- 
acetic  acid  makes  its  appearance,  and  at  the  same  tinie 
/?  oxybut>Tic  acid  may  be  detected.  Under-nourif- h- 
ment  for  any  length  of  time  may  also  cause  acetone  to 
appear,  especially  if  the  supply  of  carbohydrates  has 
been  insufficient  for  the  needs  of  the  body.  That  sim- 
ple starvation  may  pro<luce  a  very  considerable  acido- 
sis is  shown  by  the  recent  work  of  Brugsch  on  the  pro- 
fessional faster  Succi.  This  person  was  a  man  with  a 
very  decideil  amount  of  Ixxly  fat.  During  the  twenty- 
fifth  day  of  his  fast  he  eliminated  acetone  compounds 
equivalent  to  13.6  grams  of  ^?  oxybutyric  acid.  Simi- 
larly Satta  has  shown  that  carbohydrate  starvation 
alone  may  lead  to  an  acidosis  equivalent  to  20.0  grams 
of  oxybutyric  acid.  Tiiis  is  a  (legree  of  acidosis  which 
would  be  considered  high  even  in  cases  of  diabetes. 
That  all  fasting  subjects  do  not  react  with  the  same  de- 
gree of  acidosis  is  shown  by  a  parallel  case  reported  by 
Brugsch.  Thi/5  was  a  woman  suffering  from  stricture 
of  the  a*sophagus.  She  was  in  the  very  extreme  of 
emaciation,  as  was  shown  at  the  autopsy,  when  it  was 
found  that  even  the  plantar  fat  had  disappeared.  This 
patient  excreted  practically  no  acetone  compounds. 
From  these  two  observations  Brugsch  was  led  to  con- 
clude that  the  source  of  the  acetone  compounds  was 
the  abnormal  metalx)lism  of  lx>dy  fat.  This  is  not  the 
only  conclusion  wliich  can  be  drawn  from  the  results. 
It  is  also  possible  that  the  patient  had  adapted  herself 
to  an  extraordinarily  small  caloric  need,  so  that  the 
amount  of  tissue  which  s!ie  consumed  was  adeouate 
for  lier.  Other  ol)servers  have  seen  similar  large 
amounts  of  acetone  compounds  appear  diirini;  starva- 
tion. Nebelthau's  case, in  which 60  percent,  of  the  total 
nitro^'cn  was  eliminated  as  ammonia,  must  he  included 
in  this  group. 

Flaving  shown  that  simple  inanition  may  produce 
liirjje  amounts  of  acetone  compounds  in  the  unne,  one 
is  led  to  inquire  which  of  the  three  classes  of  food- 
stuffs it  is  that  the  abstention  from  is  most  effec- 
tive in  causing  the  increased  elimination  of  acetone 
compounds  in  the  urine  when  it  is  withdrawn  from  the 
diet.  As  might  In?  exjxicted  from  their  marketl  anti- 
ketogenic action,  the  carlK>hydrates,  and  they  alone,  are 
the  sul)stancei<  whose  withdrawal  causes  the  features  of 
acidosis.  One  cannot  therefore  speak  of  a  starvaton 
acidosis,  but  simply  of  a  carlx)hytlrate  acidosis.  The 
reason  why,  as  a  rule,  one  gets  a  less  severe  type  of 
acidosis  in  carlxihydrate  inanition  than  in  complete 
starvation  is  due  largely  to  the  antiketogenic  constitu- 
ents of  the  proteins,  and  to  tlie  glycerol  content  of  the 
fats. 

Patholoqicnl  Acidoses.— -T\\QTe  is  possibly  no  one 
urinary  diasrnostic  feature  in  clinical  medicine  which 
has  l)een  called  u|)on  to  account  for  such  a  diversity  of 
symptoms  as  the  presence  of  acetone  and  its  allied 
com  pounds.  A  partial  list  of  the  affections  with  which 
they  have  l)een  associate<l  is  as  follows:  cyclic  vomit- 
ini;  in  children;  vomiting  in  pregnancy;  eclampsia; 
fetal  death;  |x>st-op(»rative  intoxications,  especially  as- 
sociate<l  with  narcosis ;  hyperthermia ;  pulmonary 
tuberculosis;  malignant  gro>*'ths;  asthma;  toxic  con- 
ditions follo>*ing  the  use  of  antipyrin,  morphine,  atro- 
pine; carbon-monoxid  poisoning,  etc. 


345 


Acidosis  and  Acid 
Intoxication. 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


It  will  be  noted  that  almost  without  exception  the 
conditiomt  are  those  in  which  undernutrition  or  sliort 
Htarvation  is  prominent.  In  the  acetonuria  follow- 
ing narcosis  one  is  usually  dealing  with  abstention  from 
food  for  a  period  of  time  quite  sufficient  to  provoke  the 
appearance  of  acetone  in  the  urine  in  healthy  individ- 
uals. 

What  is  of  paramount  importance  in  the  considera- 
tion of  these  cases  is  a  statement  of  tha  amount  of  the 
carbohydrate  intake  and  of  its  resorption.  It  is  quite 
possible,  for  example,  in  children  with  a  severe  gastro- 
mtestinal  derangement,  that  sufficient  carbohydrate 
may  have  been  piven  to  protect  the  child  from  an  acido- 
sis, but  owing  to  the  aij?estive  disturbance  the  anti- 
ketopltistic  substance  is  not  resorbed,  and  so  one  has  to 
do  with  simple  carbohydrate  starvation. 

In  a  careful  analysis  of  the  clinical  literature  dealing 
with  acetonuria  in  its  relation  to  acid  intoxication  one 
is  struck  with  the  fact  that  little  attention  hiLs  been 
paid  to  this  side  of  the  question.  Mohr,  in  his  valuable 
review  of  diabetic  and  non-diabetic  autointoxications 
with  acids,  has  come  to  a  similar  conclusion,  and  is  able 
to  see  in  the  acetonurias  of  these  various  conditions 
nothing  but  the  acidosis  resulting  from  an  insufficient 
supply  of  carbohydrates.  Special  mention  might  be 
made  of  pernicious  vomiting  in  pregnancy,  iSxiause 
here  the  acidosis  as  revealed  by  the  acetone  compounds, 
and  more  especially  by  the  relative  amount  of  ammonia 
in  the  urine  has  been  made  a  criterion  whereby  nervous 
vomiting  might  Ix)  distinguished  from  a  more  perni- 
cious type.  The  present  writer  luus  critici.-ed  this  view 
severely,  and  since  that  time  his  attitude  has  been  sup- 
ported by  others  who  have  had  occasion  to  consi<ier 
the  subject.  Certain  it  is  that  it  is  physiologically  im- 
possible to  indicate  operative  interference  in  cases  of 
pernicious  vomiting  in  pregnancy  from  either  an  analy- 
sis of  the  urine  for  ammonia  or  an  examination  of  the 
acetone-compound  elimination. 

The  etiology  of  eclampsia  has  been  the  subject  of  nu- 
merous investigations  in  which  the  starting-point  has 
been  the  view  that  acid  intoxication  f)la>*s  a  prominent 
part,  and  quite  recently  Zweifel  has  narrowed  down  the 
toxic  agent  to  sarcolactic  acid,  which  is  found  in  the 
urine  during  and  after  the  seizures.  Dreyfus  has  re- 
peated and  confirmed  Zweifel's  results  as  to  the  pres- 
ence of  lactic  acid  in  the  urine,  but  is  quite  unable  to 
find  any  etiological  relationship  l)etw<H»n  the  appearance 
of  the  acid  in  the  urine  and  the  convulsions.  It  is  alto- 
l^ther  probable  that  lactic  acid  in  the  urine  in  eclamp»<ia 
IS  the  nwult  of  insufficient  oxidatif>n  and  increased  mus- 
cular effort,  and  does  not  in  any  way  figure  as  a  cause 
of  the  convulsive  seizun»s.  It  has  lx»en  rej)eatedly  found 
by  Araki  an<l  others  in  the  urine  in  cases  of  carlx>n-mon- 
oxide  poisoning  and  other  conditions  where  its  forma- 
tion a^rtainly  gave  rise  to  no  additional  toxic  effects. 

IHabetir,  AridoMiM. — When  one  comes  to  the  consid- 
eration of  <iiabetic  acidosis  one  is  confronted  with  a 
pniblem  of  singular  complexity.  Obvioiisly  one  is  deal- 
ing with  a  condition  which  is  most  favorable  to  the 
elimination  of  acetone  compounds.  There  is  in  the 
first  iilar<;  the  usual  strict  diet  of  fat  and  carlwhydrate, 
whicii  induces  prompt  acidosis  in  the  nonnal  subject ; 
there  is  secondly  the  incapacity  of  the  dialwtic  to  util- 
ize the  rarlM)hy<lrate  which  is  fornuv]  in  the  lx>dy  from 
pn»tein,  and  ix»ssibly  from  fat.  This  incapacity  is  often 
so  coinph'te  that  on  a  strict  diet  containiniij  only  fat  and 
prf>ti*iri,  for  every  gram  of  nitrogen  excrettnl  the  pa- 
tient excretes  ',i.'i  to  1.0  grams  of  sugar.  One  is  not 
;istonislM«l,  therefore,  that  a  patient  in  this  condition, 
rejecting  unused  the  sum  total  of  the  antiketoplastic 
Hul)stanc<'s,  excreta's  very  large  amounts  of  acetone 
coniiM)unds. 

It  is  now  important  to  decide  whether  this  aci<l<Ksis  is 
merely  a  carlxmydrate  inanition  effcTt,  or  has  a  s|H»cific 

?uality  not  seen  in  the  acidoses  previously  discusst^l. 
n  so  far  lus  one  may  judge  at  pres(»nt,  one  must  ac- 
knowledge that  diabetic  acidosis  presents  features 
whicli  seem  to  indicate  a  specific  nature  apart  from  the 


influence  of  carbohydraics.  The  literature  on  the  sub- 
ject is  extreniely  full,  but  v.  Noorden  has  summed  up 
the  evidence  in  favor  of  its  specific  quality  as  follows . 

1.  Certain  diabetics  tolerating  a  diet  containing  60  to 
80  grams  of  carbohydrate  eliminate  no  more  acetone 
than  a  normal  person  on  full  diet.  On  transferrence  to 
a  carbohydrate-free  diet  the  amount  of  acetone  com- 
pounds increases,  but  finally  on  the  same  strict  diet 
diminishes. 

2.  Others  with  moilerately  severe  diabetes  may  elim- 
inate, on  a  <liet  containin'^  carbohydrate  nearly  to  the 
limit  of  their  tolerance,  1  gram  or  more  of  acetone. 
By  transferrence  to  a  strict  diet  the  amount  of  acetone 
compounds  increa.ses,  and  ctmtinues  to  increa.se  so  long 
as  the  strict  diet  is  adhered  to. 

3.  In  the  third  group,  one  may  have  individuals  with 
certain  characteristics  of  severe  diabetes.  They  react 
favorably,  so  far  as  the  disappearance  of  glucose  from 
the  urine  on  a  strict  diet  is  concemetl ;  and  yet  under 
all  circumstances  they  excrete  large  quantities  of  ace- 
tone compounds  in  the  urine.  In  these  ca^^es  one  also 
gets  marked  variations  in  the  amount  of  the  acetone 
compounds  c.vcretetl  which  have  apparently  no  causal 
relation  with  the  type  of  food  administered.  Von  Noor- 
den mentions  a  ca.se  in  which  50  to  GO  grams  of  ,3  oxy- 
butyric  acid  were  excreted  daily  over  a  very  long  period 
of  time.  Further,  there  are  marked  individual  differ- 
ences in  the  way  patients  react  with  the  same  amounts 
and  qualities  of  food.  Fmm  these  considerations  one 
is  forced  to  the  conclusion  that  the  acidosis  of  diabetes 
is  not  entirely  due  to  carlxihydrate  inanition. 

Acid  Intoxication. — While  there  can  be  no  doubt  as 
to  the  nature  and  severity  of  an  acidosis  due  either  to 
carbohydrate  inanition  or  to  dial)etes.  the  matter  is  not 
quite  so  clear  when  one  comes  to  connect  the  appear- 
ance of  the  acetone  compounds  in  the  urine  with  defi- 
nite toxic  effects. 

Each  of  the  compounds  in  this  series  has  in  its  turn 
been  the  subject  of  nuinerf>us  investigations  as  to  its 
toxicity.  Twenty  grams  of  acetone  produce  some 
drowsiness  in  a  man.  The  injection  of  1  gram  of  ace- 
tone hypodermically  had  no  effect  whatever  in  the  gen- 
eral condititm  of  a  girl.  According  to  v.  Jaksch,  aceto- 
acetic  acid  is  not  toxic,  and  even  (loses  as  large  as  a 
gram  have  be(»n  given  to  a  frog  without  the  slightest 
effect.  The  results  with  ^?  oxybutvric  acid  agree  in 
most  respects  with  what  v.  Jaksch  ol>taine<l  with  aceto- 
acetic  acid.  Most  of  the  experiments,  it  is  true,  have 
bet^n  performeil  with  the  inactive  acid,  while  the  acid 
fornK»d  in  the  organLsm  is  the  levorotatory  modifica- 
tion. Schwarz  was,  however,  unable  to  produce  any 
toxic  symptoms  with  8  grams  of  the  active  acid  when 
given  to  a  dog.  Wilbur,  working  in  v.  Noorden  s  lab- 
oratory, has  apparently  obtained  some  slight  degree  of 
toxicity  with  the  active  acid.  Very  recently  Desgrez 
and  Saggio  have  claimed  that  both  acetoacetic  acid  and 
^'?  oxybutyric  acid  are  toxic  and  cause  a  "demineral- 
ization"  of  the  organism.  The  results  of  the  French 
authors  <lo  not  apiwar  to  be  well  enough  founded  to 
deserve  serious  consideration. 

So  far  as  positive  evidence  is  concerned,  we  have 
little  of  direct  value  to  indicate  that  the  toxemia  which 
leads  to  diabetic  coma,  or,  as  Naunyn  iiLsists  it  should 
be  called,  dyspnceic  coma,  is  an  intoxication  produced 
by  acid  products.  .Nevertheless,  the  opinion  in  favor 
of  an  acid  origin  is  <o  universal,  and  there  is  so  little  to 
supplant  it,  that  one  must  admit  a  weight  of  opinion 
in  place  of  a  weight  of  vndencv.  The  reasons  for  view- 
ing dyspnneic  coma  as  an  acid  intoxication  are  as  fol- 
lows, and  are  given  very  completely  by  Naunyn  in  his 
work  on  diabetes. 

In  the  onset  of  coma,  the  percentage  of  carbon 
dioxid  in  the  blood  falls  marketlly  below  the  normal 
30  to  40  volumes  |kt  cent.  This  indicates  that  the 
amount  of  carlx)nates  present  in  the  bUnxl,  by  which 
the  carlwn  dioxid  is  transported  from  the  other  tissues 
to  the  lungs,  has  decreaseil.  It  has  also  l)een  shown 
that  preceding  the  coma  there  is  asually  a  marked  rise 
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in  the  amount  of  acids,  both  acetoacetic  and  oxybuty- 
ric,  but  this  is  not  always  the  case;  for  numerous  cases 
of  coma  are  on  record  in  which  the  amounts  of  thcte 
substances  were  lower  at  the  time  of  the  attack  than 
for  long  periotls  previously.  Further,  the  sudden 
change  from  a  mixed  diet  to  one  containing  fat  and 
protein  only  has  often  provoked  serious  symptoms, 
which  Naunyn  believes  are  due  to  the  flooding  of  the 
organism  with  acid  products  both  of  inorganic  (sul- 
phuric and  phosphoric)  and  organic  character.  The 
clinical  observations,  too,  on  the  use  of  sodium  carbon- 
ate in  preventing  the  onset  of  coma  have  many  feat- 
ures which  cannot  be  ignored,  and  lead  one  to  believe 
that  this  type  of  therapy  is  of  very  real  value.  As 
much  cannot  be  said  for  the  use  of  carbonates  during 
the  coma  itself.  Here  the  reports  which  can  be  relied 
upon  are  almast  hopelessly  unfavorable. 

One  point  which  lias  been  suggested  by  some  authors 
as  to  the  relation  l>otween  the  acid  procfuct*  appearing 
in  the  urine  and  the  onset  of  the  coma  seems  worthy  of 
notice.  It  is  quite  possible  that  there  is  no  definite  re- 
lation between  the  urinary  products  and  the  onset  of 
the  attack,  for  the  reason  that  it  is  not  the  amount  of 
acids  which  appear  in  the  urine  which  conditions  the 
coma,  but  the  amount  which  is  retained  by  the  tissues. 
This  would  explain  why  cases  such  as  v.  Noorden's  ex- 
creted large  amoimts  of  acid  in  the  urine  without  hav- 
ing any  symptoms  of  acid  intoxication.  The  products 
were  eliminated  as  quickly  as  they  were  formed.  On 
the  other  hand,  a  patient  might  form  quantities  of  acids 
which  would  not  be  eliminatetl,  and  that  which  was  re- 
tained might  exert  its  toxic  effect.  In  explanation  of 
the  inefticacy  of  the  sodium  carbonate  treatment,  it  has 
been  urged  that  the  alkali  circulates  in  the  fluids  which 
bathe  the  cells,  but  docs  not  actually  reach  those  inti- 
mate cell  structures  where  the  toxic  action  of  the  acids 
is  exerted. 

The  most  critical  analysis  of  the  theor\'  of  acid  intoxi- 
cation has  recently  apjieared  from  Tangl's  lalxjratory. 
Two  of  his  pupils,  Szili  and  Benedict,  have  undeV- 
takcn  to  compare  the  fimlintrs  obtaineil  in  intoxica- 
tion with  inorganic  acids  with  those  got  in  diabetes. 
Szili  made  a  careful  studv  of  tiie  effects  of  inorganic 
acids  on  rabbits,  dogs,  and  goats.  These  animals  were 
injecte<i  with  solutions  of  acids,  and  analyses  ma<le  of 
the  blood  by  titration,  and  by  the  e^timatiim  of  the 
true  reaction  of  the  blood  by  means  of  gas-chain  cells. 
It  was  found  that  with  lethal  doses  of  acids  the  blood 
had  a  lower  concentration  of  hydroxvl  ions  than  dis- 
tilled water:  that  is  to  say.  the  bURxf.  comparetl  with 
distilled  water,  had  actually  l)ecome  acid.  At  the  same 
time,  however,  it  react eti  alkaline  to  lacmoid  paper. 
Of  extreme  importance  in  this  series  of  exi>eriments  was 
the  fact  that  it  was  fK)ssible  to  brins  the  animals  imme- 
diately from  a  state  of  dyspncvic  coma  by  the  intrave- 
nous mjection  of  solutions  of  sodium  carlx)nate.  \»  a 
result  of  this  work  Benedict  imdertook  a  studv  of 
diabetic  coma,  following  the  methods  emploved  by 
SziH. 

He  sums  up  the  reasons  which  have  l)een  given  for 
l)elieving  that  diabetic  coma  is  the  result  of  poisoning 
by  acids  as  follows : 

1.  Severe  dialectics  produce,  l)esi<les  the  normal  aci«l 
pnxhicts  of  metalx)lism.  excessively  large  amounts  of 
organic  acids. 

2.  The  fixed  alkalies.  so<lium.  |x»tassium,  calcium,  and 
magnesium,  are  not  sufficient  to  combine  with  the  con- 
tinual excess  of  acids  producwl.  and  hence  large  quan- 
tities of  ammonia  are  usetl  for  thi>  pur|X)se. 

3.  As  increased  acid  product  io!i  and  inrrease<l  am- 
monia elimination  almost  always  precede  the  onset  of 
dyspnceic  coma,  and  as  ?  oxybutyrio  acid  is  not  toxic 
in  itself,  one  must  assume  that  the  toxemia  is  due  to 
the  acid  character  of  the  comix>nnds  when  the  amount 
of  alkafi  formed  is  not  sufficient  for  their  neutraliza- 
tion, (a)  The  similaritv  between  the  coma  produced 
by  inorganic  acids  and  the  dvspm'ic  coma  of  diabetes 
has  long  been  recognized,     {b)  Blood  investigations  of 


diabetics  have  led  to  the  assumption  of  a  decreased  alka- 
linity of  the  fluid.  The  carbon  dioxid  content  is  low- 
ered even  to  4  volumes  per  cent,  instead  of  the  normal 
30  to  40  volumes  per  cent. 

The  points  v.-hich  stand  in  the  way  of  believing 
that  diabetic  coma  is  an  acid  intoxication  are  the  fol- 
lo>\  ing : 

1.  Between  the  dyspmeic  coma  and  acid  intoxica- 
tion by  inorganic  acids  there  is  a  fundamental  differ- 
ence which  can  scarcely  be  explaine<l  away.  While 
animals  poisoned  by  inorganic  acids  may  be  ma^le  to 
recover  almost  immediately  by  the  intravenous  injec- 
tion of  alkalies,  this  is  practically  never  the  case  in  the 
coma  of  diabetes. 

2.  It  appears  impos.sible  to  define  accurately  a  dia- 
lectic coma.  One  often  finds  cases  of  carcinoma,  inani- 
ti(m.  or  hepatic  di.sca.-e  in  which  the  terminal  coma  has 
all  the  clinical  signs  of  diabetic  coma. 

3.  The  assumption  of  an  acidification  of  the  tissues 
rests  on  the  finding  of  a  diminished  carlxen-dioxid  con- 
tent of  the  blood ;  but  one  finds  a  similar  decrease  in 
this  value  in  other  conditions  without  coma  interven- 
ing. On  the  other  hand,  ca^es  of  coma  in  diabetes  are 
on  record  in  which  the  carlxen-dioxid  content  of  the 
blood  was  scarcely  below  the  normal. 

In  a  control  of  these  differences,  Benedict  investi- 
gated the  actual  reaction  of  the  blood  in  cases  of  dia- 
betes by  means  of  the  ga.s-chain  cell.  The  amount  of 
tit  rat  able  alkali  was  also  estimated.  Eleven  cases  of 
dialect es  were  examined,  of  which  three  terminated 
fatally  in  coma.  In  the  three  cases  of  coma  the  con- 
centration of  hydroxyl  ions  in  the  blood  was  from 
0.99 X 10-'  to  0l!42xf0-',  with  an  average  value  of 
0.74X  10-\  In  normal  subjects  there  Ls  a  variation  from 
4.1x10-'  to  0.4lxl0-\  So  that  in  all  cases  the  reaction 
was  alkaline  within  what  has  been  found  to  Ix;  normal 
limits.  It  has  also  been  shown  that  in  other  condi- 
tions, e.g.,  pregnancy,  the  alkalinity  nuiy  fall  to 
0.2x10-^  without  any  danger  to  life.  He  t herefo re  be- 
lieves that  neither  the  results  of  Szili  nor  his  own  in- 
vest igaticms  lend  any  support  to  the  view  that  the 
dyspna?ic  coma  of  diabetes  is  due  to  an  intoxication  by 
acicfs. 

Folin  doubts  that  the  evidence  presented  by  Szili  and 
by  Benedict  is  sufficient  to  discreilit  the  acid-intoxica- 
tion theory,  and  bases  his  conclusions  on  the  fact  that 
the  Hungarian  investigators  have  viewed  the  intoxica- 
tion from  the  stan<lpoint  of  the  physical  reaction  of  the 
blood,  and  that  jxeisoning  with  large  amounts  of  acids 
does  not  yield  comparable  results  with  the  slow  toxemia 
resulting  from  the  production  of  an  excessive  amount 
of  acid  in  dailv  metalK)lism. 

While  the  latter  ixeint  is  certainly  well  taken,  the 
present  writer  cannot  agree  that  the  former  criticism 
IS  justified.  The  acid  effects  of  .solutions  of  acids  are 
due  solely  to  the  concentration  of  hydrogen  ions.  If 
the  effects  of  the  organic  acids  produced  in  the  abnor- 
mal metalxjlism  of  diabetes  are  not  those  of  hydrogen 
ions,  one  must  assign  a  name  other  than  acid  intoxica- 
tion to  the  toxemia  resulting  from  their  action  in  the 
organism.  C.  G.  L.  Wolf. 
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ALASKA.— This  vant  Dortliwiik-rn  [><ikM-v.i<>n  of  liie 
United  litttUm,  extending  over  IS  flcKrctn  or  latitiiilc  sud 
8A  ilegrc^H  ii(  bngitiidn.  itud  «nibmcing  .MiO.WM  M|uarc 
mllint  of  UrrriUir}',  ci|iuil  to  ntarly  oni:-iiixt]i  iif  tbi-are* 
(>r  I)k  UnltMl  SbiUii,  rfxIilhitH  a  variety  of  climatic  cm- 
(litionit  bik!  (vinUHMU  di-pi-uili-nl  not  only  upon  latitude, 
bnt  H\mn  IIh!  tojiograiiiiy  'if  tin:  <^iitntiy  and  ttin  in- 
fliiirniTi!  of  till!  Kii  mill  tiding  vM'n  and  ciiirf-iit'i.  Two 
gn-ut  cliiiHttiv  dlvixlonfi  »in  Imi  nuuli::   KOUtlKrn  or  tem- 

K^ruti:  Ala^ku,  wliicli  inn  Im;  HuLiilividcd  into  tin-  Sitka, 
Billiik.  and  A1i-iitIhii  divjgionit.  and  nortlurm  ALuka  or 
till!  Yukon  dJHtrict.  t-tiilirai:inK  the  vuMt  rcgiitn  tu  tlic 
iHirlli  and  wi-hI  iif  tlie  Alaakan  Mountain!!. 

TIh!  cliiiutc  of  ti.'tnpi:rate  Aliwka  lit  clutractcrized  by 
two  Hlriklng  pi.iTidiaritlcH:  coiupnnitivR  waniilli  and 
irnwt  iniiiMturif,  (raiiHcd  bv  tin;  KiiHf  KIwo.  the  "Gulf 
Btn-aiii " of  till!  Pai-itlc.  ThiB current  CTotw-i  tin;  P.uilic 
in  alHiut  latitudi!4A''  N.,aiid  Impinges  on  the  e'liist  of 
Itrillfiti  Cohimliiu  wlicre  it  diriikii,  one  portion  liiniing 
niiiiliwanl  and  wtrnt ward  and  tlieotlier  aoutliward.  Aa 
a  rexult  of  iImh  condilion.  iIir  1cn)|>eraiure  is  greatly 
iiiiidflled  from  wluit  tlie  latitude  alone  would  lead  one  to 
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expect,  cxactiv  aa  the  cltmaUi  of  Great  Britain,  fur  ex- 
atiiplc,  la  mixlmed  t>y  the  gulf  slivnm.  The  iHolhenn  of 
4V''  1111411)  annual  lemiwratiirc.  tluit  of  the  lower  St.  Luw- 
n-nn-  valley,  la  tin:  ineau  annual  iiM>ttierni  of  tlie  Simtliem 
AliiMkan  eunat  n-glon.  flltka,  with  a  latiiu<lo  of  H'.W, 
which  la  till]  mine  ma  tlw  latiCuilu  of  Ijiliruilor  on  llio 
Atlantic  coaat,  hait  a  imiin  anniml  titnpi-nituro  of  4S.9'  ¥.. 
whiclilsonlyS.ff"  lower  than  that  of  I'ortluTiil.  Me.,  ami 
a  mean  wlnttT  tiiiipemturoof  S^.o',  whieli  Ih  A.U'  lilglier 
thaii  that  nf  llirtlaDd,  and  only  a  lltllu  lem  than  iliut  of 
WaHliingtiiii,  1).  C.  TLo  exti-eiiiu  miige  of  ti!inpemturo 
iH  from  a  point  a  triflo  below  /.ero  to  1)0°  above.  Himi- 
larjy,  Juneuu,  in  the  Hltkii  <liHlriet,  nortlieost  from  Sillta, 
lioH  a,  niiitn  annual  teni))erttture  of40.il '  F.  Tlic  annuxi-d 
cluirt  of   thu  niaxiniuiu.  mlulniiini.  an<l   niiiiii  ii-nipcm- 


Tlie seooad  peculiarily of  teiuixrule  ALLck.i U  moUture 
in  tiw  form  of  min  or  fug.  mid  in  the  Silka  division, 
which  extends  from  Dixon  KnttODCe  1»  William's  Sound, 
the  yearly  rainfall  is  from  eighty  to  one  hundred  and 
tiiree  inches,  and  there  are  on  an  average  but  sixty-six 
clear  dayg  in  ttie  yeur.  **  When  the  sud  shines,  the  at- 
mosphere is  remarluilily  clear,  the  scenic  effects  are  mag' 
-'"■-  -"  all  nature  seeniH  to  be  in  lioliday  attire.  But 
c  mny  eliange  very  (luiekly;  the  sky  becomes 
;  the  winds  increase  in  font':  rain  begins  to  fall ; 
the  evergreens  sigti  iimiunusly.  and  utter  desolation  and 
loneliness  prevail  "  [riiiled'StatM  Departmentof  Agri- 
culture, Weather  Bureau.]  Tlio  Sitka  district  is  very 
niountaiaoiiH,  and  the  coast  bold  and  steep  with  few 
beaehes.  The  niouutain  sides  are  densely  wouded,  and 
the  BUiiw  line  begins  at  an  clevatioo  of  from  ttir(«  thou- 
sand to  flvf  thousand  feet.  Tlic  jircvailing  winils  heing 
westerly  and  off  tlic  ocean,  bring  tlie  moisture  to  the 
snow^  iiiounlaiuB.  wliicli  condense  it.  Hence  it  is  the 
combinaiionof  tlje  nioun loins,  the  prevailing  moist  winds 
from  tbe  sea,  and  tlic  warn)  Japan  current,  wliicli  results 
in  this  ciiiirnious  rainfall,  howIktc  else  equalled  in  the 
United  States,  tlio  anmisl  ninfull  at  Sittut  being  more 
tliun  ilotilile  tlutt  on  the  Atlantic  coast.  At  Silka  the 
rainfall  for  the  three  winter  months  is  about  thirty 
inclies.  and  for  the  tlirvc  summer  months  sixteen  incbn. 

TheSttka  region  is  the  scenic  portion  of  Alanka,  visited 
by  tourists,  and  here  are  found  immense  glaciersdesceud- 
iuK  into  tlic  ocean. 

Tlie  country  is  heavily  woiKled  with  spruce,  hemlock, 
and  cedar,  and  llie  vegetation isdeuse.  On  account  of  the 
sparse  suiixliine  agriculture  iii  ilitHcult,  but  many  garden 
vegelalilcs  are  successfully  grown. 

In  the  Ka<Ilak  district,  wliieh  comprises  Cook's  Inlet, 
the  |>eninsula  of  Alaska,  an<I  the  Kadiak  iHlundB,  the 
climate  is  similar  to  tluil  of  the  Sitka  iL'gion,  but  there  Is 
more  Huiisliinc  and  less  rain,  and  the  seasonal  extremes  of 
tcmpemture  are  greater.  At  Kadiak  the  annual  mean 
temperature  is  40.S' P.,  and  tbcnumlier  of  days  of  rain  or 
snow  for  ten  months  of  the  yi-ur  ISW  was  l'83.  and  the 
number  of  cloudy  days  124,  making  257  cloudy  and  rainy 
days  out  of  804.  The  monthly  mean  temperature'  at 
Kadiak  for  eight  years  is  as  follows: 


r  SIKAN  TliMPUlA- 


In  tlin  Aleutian  district,  comprising  tbe  niiigo  of  Alcit- 
Ilan  Islaiuis.  the  niugc  of  temperature  is  iiiiich  Ihe  same, 
OS  the  following  chart  of  Vauhuika  indieiites: 
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Alaska. 


According  to  Harriman  (Alaskan  expedition),  there 
were  at  Unalaska  only  8  days  in  the  year,  during  several 
years*  record,  which  were  entirely  clear,  the  remaining 
812  bein^  cloudy  and  271  of  these  were  rainy  or  snowy. 

The  Yukon  district,  or  Northern  Alaska,  compnses 
that  vast  region  of  the  Yukon  Valley  which  extends  from 
the  Alaskan  Mountains  to  the  Arctic  Ocean  on  the  north 
and  Behring  Sea  and  Strait  in  the  west. 

In  the  interior  of  this  region  the  climate  lK»comes  colder 
and  drier — extremely  rigorous  during  the  long  winter  and 
relatively  hot  in  the  short  summer.  As  one  continues 
north  arctic  conditions  of  climate  begin.  On  the  Behr- 
ing Sea  coast,  north  of  the  Aleutians  Islands,  the  winter 
climate  is  much  more  severe  than  that  of  temperate  Alas- 
ka on  the  Pacific  coast,  but  in  summer  the  difference  is 
less  marked.  At  St.  Micliaels,  on  the  south  side  of  Nor- 
ton Sound,  the  nu»an  summer  temperature  is  50*  F., 
which  is  but  4°  below  that  of  Sitka;  and  at  Point  Bar- 
row, on  the  Arctic  Ocean,  the  most  northerly  point  in  the 
United  States,  the  mean  summer  temperature  is  86.8"  F. 
Furthermore,  the  winter  on  tlie  Behring  Sea  coast  about 
the  mouth  of  the  Yukon  River  and  the  Seaward  Penin- 
sula is  somewhat  less  protracted  and  severe  than  in  the 
interior,  although  it  is  still  long,  and  from  October  to 
May  the  temperature  rarely  rises  above  the  freezing 
point. 

Extreme  cold,  however,  as  one  knows  from  the  experi- 
ence of  Arctic  explorers,  is  not  <letrimentalto  health,  and 
at  Nome,  the  most  populous  mining  town  in  Alaska,  the 
winter  is  said  to  be  the  most  agreeable  season  of  the  3'ear, 
in  spite*  of  the  fact  that  in  midwinter  there  are  but  few 
hours  of  daylight,  the  shortest  days  giving  but  about 
three  and  a  half  hours  of  dusky  light.  "*  With  hands  and 
feet  warmly  protected,  and  winter  underwear  and  wind- 
proof  outer  clothes  mid  exercise,  one  can  comfortably 
weather  a  degree  of  cold  which,  in  lower  latitudes, 
would  immediately  transform  him  to  an  icicle.  This  is 
due  to  the  dryness  of  the  cold."  ("The  Laud  of  Nome," 
by  Laurie  McKee,  New  York,  1902.) 

The  followinc;  table,  compiled  from  observations  of  the 
United  States  Weather  Bureau,  gives  the  annual  and 


September  or  1st  of  October.  The  prevailing  winds  are 
from  the  north,  and  severe  blizzards  with  strong  north- 
east gales  are  frequent  in  winter.  In  comparing  the  cli- 
mate of  Nome  with  that  of  the  Klondike  region  to  be 
spoken  of  directly,  it  may  be  said  that  in  general  the  cli- 
mate of  the  latter  is  rather  more  favorable  than  that  of 
the  former.  The  most  trying  climatic  element  is  the  con- 
tinual wind. 

Fifteen  himdred  miles  in  the  interior,  to  the  east  of 
Nome  City,  is  the  Klondike  region,  also  famed  and  fre- 
quented for  the  gold  discovered  there.  It  is  reached 
either  overland — theconunon  passenger  route  from  Skag- 
way  by  mil  for  about  one  hundred  miles  by  the  White 
Phss  and  Yukon  Hailroad,  and  thence  by  steamer  on  the 
upper  Yukon  to  Dawson — or  by  the  longer  all-water 
route,  which  is  principally  used  for  freight,  by  way  of 
the  lower  Yuk<m.  The  distance  from  Skagwayto  Daw- 
son, the  principal  city  of  the  Klondike  (in  Canadian  Ter- 
ritory), is  tive  himdred  and  eighty  miles. 

Tlie  general  characteristics  of  the  Klondike  climate  are 
similar  to  those  of  Nome — long,  extremely  cold  winters, 
with  much  snow  and  "brief  but  relatively  hot  summers." 
**ln  midwinter  the  sun  rises  from  9:30  to  10  a.m.,  and  sets 
from  2  to  8  p.m.,  the  total  length  of  daylight  being  about 
four  hours."  (United  States  Weather  Bureau  report.) 
In  June  the  sun  rises  about  1 :80  in  th(>  morning  and  sets 
at  10:80  P.M.,  "giving  about  twenty  hours  of  daylight, 
and  diffuse  twilight  the  remainder  ot  the  time."  "Dur- 
ing the  warmer  days  of  summer  the  heat  feels  almost 
tropical ;  the  winter  cold  is,  on  the  other  hand,  of  almost 
the  extreme  Siberian  rt»gion."  "Yet  a  beautiful  vegeta- 
tion smiles  not  only  over  the  valleys,  but  on  the  hilltops, 
the  birds  gambol  in  the  thickets,  and  the  tiny  mosquito 
pipes  out  its  daily  sustenance  to  the  wrath  of  man.^ 
(Heilprin,  "Alaska  and  the  Klondike.") 

The  following  observations  of  mean  an<l  extreme  tem- 
peratures of  the  United  States  Weather  Bureau  made  at 
the  Yukon  River  at  the  international  boundary,  about 
eighty  miles  north  of  Dawson,  from  Septeml)er,  1889,  to 
June.  1891,  will  indicate  approximately  the  temperature 
conditions  of  the  Klondike. 


St.  Michaels. 
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monthly  mean  temperatures  and  the  extremes  for  St. 
Michaels,  which  is  on  the  southern  side  of  Norton  Sound; 
it  also  may  be  utilized  for  ascertaining  approximately 
the  vearly  temperature  of  Cape  Nome,  which  is  one  hun- 
dred and  tifty  miles  distant  on  the  northern  shore  of  Nor- 
ton Sound,  at  its  junction  with  Behring  Sea.  In  the 
same  table  will  l)e  found  a  statement  of  the  mean  num- 
ber of  rainy  and  snowjr  days.  As  will  be  seen,  the  rain- 
fall is  very  light,  and  is  about  fourteen  inches  annually, 
a  striking  contrast  to  that  of  Southern  Alaska. 


From  observations  made  on  the  Yuk<m.  not  far  from 
the  site  of  the  gold  discoveries,  by  the  United  StaU^s 
Coast  and  Geodetic  Surve}'  for  a  series  of  six  months,  the 
following  t<imperatures  are  noted :  From  October,  1889, 
to  April.  1890,  the  mean  temperature  was  as  follows: 
October,  38"  (above  zero);  November.  8' (above  zero); 
December,  11'  (below  zero);  January,  17*'  (below  zero) 
February.  15'  (below  zero):  March,  6  (above  zero); 
April,  20''  (above  zero).  "  The  daily  mean  temperature 
fell  and  remained  below  the  freezing  point  (32"  F.)  from 


Yukon  Rivkr  at  iNTKUNATioNAii  Bocndarv,  L.\t.  05^  Loxo.  14r. 
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ins;  tb#r  wiDt/rf  wtrTf:  32*  \0'UfW  ztfTo  Id  Xovfintjer;  47' 
fitrUfW  Mfff  in  \)^:fitu\tf.r '.  TA  Jielow  zero  in  January'; 
W  f0:\ow  Z0:TO  in  F#'briiarv;  4.>  li#?low  z#;ro  in  March: 
2<"  Iff-.Utw  TLfftt  m  April  "Th'r  grtmient  cotiunntnl  c-r^Id 
'ic^'.'ijrrfr^I  in  F'-hrfiary.  l*fj>^>.  wh**n  Uht  daily  mftan  for  five 
c/*n.**mjtiv*:  day.j*  waA  47'  tj^-low  z^-ro.  The  wfraflier 
mfAfjiiU-A  •li^'htly  aU>iit  the  l<ft  of  March,  hut  the  tem- 
f>*-rafTjre  Mill  T*'ttu%\neti  h*flow  the  freezinif  f^>int.  Gen- 
erally cloudy  w#rather  pn-vaih-*!,  tliere  hein^  hut  tliree 
/y*n.v-cufive  dayn,  in  any  month,  with  clear  weather,  diir- 
in(?  the  whole  winter.  Snow  fell  ijp^^n  one-third  of  the 
f\ny^  in  winf^-r,  and  a  U-iw  niimU-r  in  the  early  fipring  and 
laf'-  fall  month^.  The  chantfe  of  t/;nip<.'ratiire  from  win- 
ter to  ^iinnner  in  rapid  owinir  to  the  great  increase;  in  the 
ienirth  of  tJie  dav."  f^Bulletin  of  the  L'nitird  States 
W«-ath«'r  Hurr-aii,  July  21nh,  1HI7.) 

Harriman  ^Alanka  eXf>f.'rlition)  Hayn  that  the  mean  tem- 
l^ratureof  the  warm^-Ht  montli  on  \Uf  Yukon,  in  latitude 
64  41  ,  waH  4  hifrhf-r  than  at  Sitka  over  five  hundred 
mih-ii  farther  v»utli ;  hut  while  at  Sitka  the  extreme  range 
of  t^'MifN'ratun*  in  W)  ,  it  will  ]Hr  Htfti  from  the  afx>ve  tahle 
tltat  on  the  Yukon  it  in  147  . 

**  With  a  ^'laiin  to  have  n^'cn  many  distant  lands,^  says 
F'rof'-MV/r  H<'ilprin,  "*!  ean  truthfully  nay  tliat  never  lie- 
fore  ha^l  it  N'Mi  my  fortune  to  exjH?i-ience  hucIi  a  Hucccrs- 
nUfti  of  wonderful  summer  duyH  u»  durin^c  tny  Htay  in  the 
reirion  alHMit  IhjWHrm.  From  AiifruHt  Hth  to  S<'pt«'mlier 
*^nu.  liarring  three  rlay.H  of  partial  niin,  and  fxThafiH  a 
fourt.h  of  cloudinfKH  anil  miHt,  the  weather  waH  Himply 
fi«'rfectir>n-  a  genial,  Mteady,  mild  Hummer,  with  a  tem- 
fi«;rature  HHing  at  itHhiglif'st  to  aU^ut  Hi)'  or  82  F.  in  the 
nha/le." 

The  avenif^e  annual  rainfall  Im  given  hh  from  ten  to 
twentytlve  inches,  and,  aeiording  to  the  authority  just 
quoted,  the  weather  is  hrii^ht  an<l  sunny,  an<l  there  is 

{iractieally  no  fog.  **Tli«'re  is  more  sunshine. ""  says 
larriman.  ''in  a  month  (in  the  interior)  than  at  Sitka  in 
a  year." 

Sufrh  a  elimate,  iiltliougli  severr*.  issfiid  to  Ixr  a  healthy 
and  invigorating  one  to  m<H4t  people,  for  the  cold  is  uni- 
form and  dry,  and  there  is  very  little  wind,  a  contnist.  in 
thisri'spect.  to  Nr>me,  In  a  re|M»rt  hy  (.'apt.  W.  P.  Hich- 
ardsfin,  Kightli  Infantry.  ('.  S.  .\.,  the  fact  is  suited  that 
whi'U  the  thiTmomi'ti'r  ris<'H  to  zero,  as  it  sonietiuH'S  does 
in  midwintirr,  it  is  tm>  warm  for  (omfortahle  travel.  The 
iH'St  ti'm|H;niture,  Iw  stJiti-s,  is  from  10  to  25'  or  80'  be- 
/ow  zerr».  **  With  this  t<'mpera!ure  the  sleds  run  easily, 
dogs  work  with  spirit,  and  one  can  exercise  with  the 
warm  clothing  iicccHHary  at  all  times  in  Alaska  without 
<liH<'omfort."  The  ground  is  frozen  deeply,  and  in  the 
warmeMt  seasf»n  only  tluiws  to  the  depth  of  a  foot  or  two. 

The  vegetation  in  the  Klondike  region  is.  com|>anitively 
speaking,  far  more  luxuriant  than  at  Nome,  when*  it  is 
ot  aretic  cliaraeter.  ehietly  iiK)HHes  and  lichens,  and  the 
tumlra  or  tliiek  peat  moss,  or  grass  whieh  renders  fo(»t 
travelling  wearisome  and  hIow.  In  the  Klondike  n-gion 
the  country  is  well  wotxled,  principally  with  th<'  spriice. 
although  tlie  anpeii.  hireli.  hjilsam.  and  ])oplar  are  found, 
and  this  region  of  foient  extends  with  breaks  seveml 
huivlred  miles  northward  of  Dawson.  In  the  summer 
the  country  is  gp'cn  and  variegated,  with  a  ri<'h  llnia. 
(}rass grows  ahundantly,  and  all  the  hardy  veg<'tal)les  are 
said  to  gn»w  withfiut  trouble,  (rniin.  vegetables,  and 
fruit  have  been  raised  in  small  (|uantities.  The  nativ(> 
strawberry  is  found  in  many  parts  of  tlu!  Yukon  valley, 
and  so  also  are  various  native  berries.  cspc<'ially  the  blue- 
berry. In  the  Yukon  valley,  near  Dawson,  celery,  let- 
tuce, potatoes,  turnips,  etc..  have  been  su<'cessfully 
grown,  as  well  as  oats  and  w  heat,  and  this  in  a  latitude 
which  runs  through  (rreenlaiid  and  Icelantl!  Of  course 
such  results  would  be  impossible  were  it  not  for  the  fact 
that  the  summer  days,  though  few,  are  very  hot  and  the 
sun  is  almost  contimialiy  above  the  horizon. 

Fish,  furs,  and  gold  are  the  principal  industries  of 
Alaska.  Tin*  dis<'oyery  of  gold  Iras  naturally  attract<'d 
the  most  attenti(»n.  but  the  tisluMies  form  one  of  the  most 
important  industri(>s.  and  next  in  importance  to  th(>  fur 
tradt>  is  the  salmon  industry.     The  populutiuu  was 63,592 


at  the  c#'n.^us  of  19fKl.  of  which  number  over  45,000  were 
mah-fl  and  aUjut  half  were  whites. 

Nome  City  is  the  largest  town,  with  a  populatioo  of 
over  12.fNjo.  and  next  comers  Skagway.  with  a  littJd  over 
9J)(Jt).  I>}iw.s^»n,  the  principal  town  of  the  Klondike  re- 
gion, in  Canafiian  Territory,  had  in  1>«99  16,000  inhabi- 
tants. 

The  testimony  is  sr^mewhat  conflicting  regarding  the 
mifH4^mt*Mrn.  but  they  are  apparently  pretty  abundant, 
and  at  certain  times  and  placx'S  constitute  a  veritable 
flcriurge.     The  gnats  are  al.s*)  very  annoying. 

The  accommcxiations.  esjiecially  in  the  nnning  towns, 
are  naturally  not  of  the  l)e.st,  and  are  exi>ensive:  still, 
any  one  [Kis«**ssed  of  robust  health  neinl  not  be  deterred 
either  by  the  climate  or  by  the  pfx)r  accomoKxlations  from 
a  journey  to.  or  a  |>ermanent  alxxle  in,  Alaska.  The 
steamer  accomnuxJations  from  San  Franci.sco,  Seattle,  or 
Vancouver  are  by  some  lines  quite  satisfactory'.  A  sum- 
mer excursicm  to  the  s^mtheastem  coast  of  Alaska — the 
icelierg  region — is  a  favorite  one. 

li^ferenres. — Various  government  reports  from  the  Inte- 
rior Di'partment ;  Department  of  Commerce  and  Labor; 
Department  of  Agriculture,  and  the  Weather  Bureau; 
yearly  reports  of  the  governor  of  Alaska;  Harriman, 
""Ahiska  Exp€»dition^:  Ileilprin's  "Alaska  and  the 
Klondike":  *'The  J^nd  of  Nome,"  by  Laurie  McKee; 
•*The  Pacific  Coast  I*ilot,"  and  many  other  sp<«cial  works. 

Efiitani  O.  Otis, 

ALYPIN  I.H  the  l)enzovl-ethyl-tetramethvldiamino- 
propanol  hydrochloride  (CH,),N  .  CH,  .'CiCJl*): 
(CeH.,C(H))  .  CH,N(CH,).HC1.  It  occurs  a.s  a  white 
cry.stalline  pf)wder.  melting  at  H)9°  C.  CWO^^  K.K  It 
is  highly  hygroscopic  and  consecpiently  very  freely  solu- 
ble in  water  and  alccjhol.  A(^ueous  .sclutions  are 
neutral  and  not  changed  to  turbid  appearance  on  the 
atldit ion  of  a  small  quantity  of  so<liuni  l)icarlx>nate.  So- 
lutitins  may  l>e  sterilize<l  by  boiling  for  a  brief  period; 
if  heat  is  continue<l,  however,  the  alypin  is  decomposeil. 
It  has  a  .stn>ng,  bitter  taste. 

Ikjcausc  of  its  hygn).*<copic  nature,  alypin  should  !« 
kept  in  Hccurely  stopjwred  vials  to  exclude  the  air. 
From  two-  to  four-iHT-cent .  solutions  are  .stable;  weaker 
on<^  .HCK>n  iHTome  mouldy.  Pota.ssium  iodide  T.S.  pn>- 
duces  a  white  precipitate:  |)otJtssium  dicbromate  T.S., 
a  yellow  crystalline  pnTipitate  which  is  soluble  in  hy- 
drochloric acid;  jx>ta.ssium  permanganate  T.S. .  a  viofet 
crystalline  precipitate  which  IxTomes  brown  on  stand- 
ing. 

.Mypin  is  one  of  the  many  local  ame.sthetics  which 
hav(?  recently  ap|)eared  as  surrogates  for  cocaine.  It  is 
claimeci  to  ecjiial  cocaine  in  intensity  an<l  duration  of 
aruestbesia ;  tb.it  its  u>e  <loe»<  not  afV(»ct  the  accommo- 
dation, jjpoduce  mydriasis  or  intraocular  pressure,  and 
that  it  is  less  toxic  than  cocaine.  Injections  are  fol- 
lowed by  a  transient  bypera^mia.  Pep)rts  do  not  acree 
as  to  the  action  of  alypin  uiH)n  the  tissues;  irritaticm, 
even  necrosis.  b.Mvinir  bcH»n  note<l  following  its  employ- 
ment.    Others  clMim  it  less  ellicient  than  cocaine. 

In  intralarynj:c:il  intervention  alypin  seems  to  l>e  an 
ideal  substitute  for  cociine.  It  is  used  externally  to 
tb<'  \inbroken  skin  or  mueo\is  membrane  as  well  as  hyjx)- 
dermicallv  and  subcutaneoiislv.     Indications  for  its  use 

ft  ft 

are  the  same  as  for  cocaine.  Solutions  should  be  freshly 
prep.irel  and  may  be  combined  with  any  one  of  the 
suprarenal  |)rinciples — supran'ualin.  adrenalin,  or  supra- 
renin.  Locally  alypin  is  used  in  ten-per-cent.  solutions; 
hyiMMlermically.one- to  four-per-cent . ;  instillations  into 
the  eye.  one-  to  two-per-<'ent. 

.Mvpin  nitnite  mav  Ik>  combine<l  with  silver  nitrate 
when  treating  urethritis  or  cystitis  and  to  anaesthetize 
th(^  urethra  i)ef'ore  the  introduction  of  instruments. 

AN>€STHESIA,  ELECTRIC.  -Klectric  sleep  or  elec- 
tric ;iri;estbesi:i  may  be  in  luce  1  in  man  or  in  animals 
by  means  of  the  Leduc  current  a  direct  current  intcr- 
riipted  a  ^iven  number  of  times  j)er  second —by  means 
of  a  si)ccial  interrupter  designed  by  Professor  Kouxeau, 
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of  Nantes,  France.    The  intemipter  is  known  as  the 
Ledue  interrupter. 

Instruments  Needed. — A  reducer  of  potential,  a  Leduc 
intemipter,  a  milliamperemeter,  a  mercury  intemipter 
commonly  used  in  laboratories,  and  a  voltmeter. 

The  essential  part  of  the  Leduc  intemipter  is  a  wheel 
made  of  metal  into  which  are  inserted  segments  of 
stone  or  ivory,  co  that  the  electric  current  tnat  passes 
through  this  wheel  is  interrupted  at  each  stone  segment. 
Two  metal  levers,  one  of  which  is  movable,  are  in  con- 
tact with  the  circumference  of  the  wheel.  The  current 
passes  tlirough  the  interrupter  when  each  of  the  two 
levers  is  in  contact  with  a  corresponding  metal  segment 
of  the  wheel ;  and  the  current  is  interrupted  when  one 
of  the  metal  levers  passes  over  a  stone  segment  while 
the  wheel  is  in  motion.  The  period  of  the  passage  of 
the  current  is  regulated  by  changing  the  position  of  the 
movable  lever — while  it  is  in  contact  witn  a  metal  seg- 
ment of  the  wheel — in  relation  to  the  inunovable  lever, 
which  is  also  in  contact  with  a  metal  segment  of  the 
wheel.  A  scheme  of  the  wheel  and  the  relative  positions 
of  the  levers  is  published  in  my  Paris  thesis,  1906.'  A 
dynamo  in  the  interrupter  is  run  on  a  sufHcient  voltage 
to  cause  the  reauired  number  of  interruptions  per  sec- 
ond. The  number  of  interruptions  most  favorable  to 
the  production  of  electric  sleep  or  electric  anaesthesia  is 
one  hundred  and  ten  per  second,  and  the  most  favorable 
period  of  the  pa.ssagc  of  the  current  is  one-tenth.  The 
new  model  of  the  Leduc  interrupter  is  made  by  two  dif- 
ferent firms  in  Paris;  a  tachymeter  shows  the  exact 
number  of  interruptions  per  second,  and  the  period  of 
the  passage  of  the  current  is  indicated  on  a  scale  con- 
nected with  the  movable  lever.  The  number  of  inter- 
ruptions per  second  and  the  period  of  the  passage  of  the 
current  should  be  regulated  before  the  operation  is 
begun. 

Electric  Sources. — My  comparative  studies  of  various 
electric  sources  lead  me  to  believe  that  the  tramjuillity 
of  electric  sleep  depends  on  the  stability  of  the  electric 
current  used  (see  my  paper  *'  Electric  Sleep,"  etc.,  pub- 
lished in  the  Journal  of  ^fental  Pathology;^  and  my 
thesis  cited  above).  I  discovered  the  fact  that  ac- 
cumulators were  preferable  to  the  city  current  while  I 
was  experimenting  in  Rome,  Italy,  where  the  city  cur- 
rent is  an  alternating  current,  and  I  was  obliged  to  use 
accumulators. 

The  potential  of  the  current  should  be  Hmited  to  a 
little  over  the  potential  needed  for  the  production  of 
sleep.  This  precaution  is  particularly  important  when 
the  operator  has  not  had  sufficient  experience  in  the 
administration  of  electric  sleep.  One  colleague,  who 
is  an  accomplished  physicist,  electrician,  as  well  as  sur- 
geon, electrocuted  an  animal  instantly  while  trying  to 
subject  it  to  electric  sleep  before  an  audience  of  physi- 
cians assembled  to  witness  the  induction  of  electric 
ansesthesia.  A  small  source  of  electricity  makes  it  im- 
possible to  commit  the  error  of  electrocuting  a  sub- 
ject instead  of  submitting  it  to  electric  sleep. 

While  experimenting  in  Rome,  I  also  discovered 
that  electric  sleep  was  more  quiet  when  the  dynamo 
of  the  interrupter  was  run  by  a  separate  source  of  elec- 
tricity. 

Mode  of  Procedure. — The  negative  pole  of  electric 
source  is  connected  with  the  re<lucer  of  potential,  the 
Leduc  interrupter,  and  the  heat!  elect rocle.  The  posi- 
tive pole  of  tne  electric  source  is  connected  with  the 
reducer  of  potential,  the  milliamperemeter,  the  small 
mercury  interrupter,  and  the  electrode  at  the  lower 
part  of  the  spine.  The  animal's  fur  is  closely  cut  with 
scissors  on  the  head  and  at  the  lower  part  of  the  spine, 
where  the  electrodes  should  be  applied.  Care  should 
be  taken  not  to  inflict  any  cuts  on  the  skin  while  the 
fur  is  being  shaven.  The  shaven  skin  and  the  electrodes 
are  thoroughly  wet  with  a  normal  salt  solution  before 
the  electrodes  are  applied. 

The  circuit  is  closed  by  means  of  the  mercury  inter- 
rupter, and  the  current  is  allowed  gradually  to  course 
through  the  animal's  body  by  shifting  the  handle  of  the 


reducer  of  potential.  As  the  voltage  is  being  increased, 
the  animal  shows  signs  of  uneasiness  and  tries  with  its 
forepaws  to  dislodge  the  electrode  on  the  head,  or  makes 
an  attempt  to  escape.  But  as  the  voltage  is  still  further 
increased,  the  animal  falls  on  its  side,  its  body  and 
hmbs  showing  a  generalized  tremor.  This  tremor  dis- 
appears as  soon  as  the  proper  potential  is  reached,  from 
five  to  ten  volts,  as  indicated  by  the  voltmeter  placed  in 
derivation.  At  this  time  the  milliamperemeter  regis- 
ters from  1.5  to  3  miUiamperes  (the  potential  and  ten- 
sion for  experiments  on  dogs  and  rabbits). 

Limitations  of  the  Degree  of  Electric.  Sleep  or  Electric 
AruFsthesia. — Electric   sleep   may    be   induced   with   a 

fiven  voltage — five  to  ten  volts  for  dogs  of  all  sizes, 
f  this  potential  is  reduced  by  one  or  two  volts,  the  ani- 
mal resumes  its  defensive  movements;  if  the  potential 
is  increased  by  one  or  two  volts,  breathing  becomes  dif- 
ficult and  the  animal  is  thrown  into  a  convulsive  state 
that  can  be  relieved  only  by  reducing  the  potential. 
This  peculiarity  of  reaction  serves  as  a  safeguard  to  the 
experienced  operator;  for  the  latter  this  reaction 
makes  it  impossible  to  commit  the  error  of  asphyxiat- 
ing the  animal  instead  of  subjecting  it  to  electric  sleep. 
An  *'  experienced  operator  "  is  a  physician  who  has  had 
not  less  than  two  years'  daily  experience  in  producing 
electric  sleep,  as  well  as  in  handling  the  instruments 
and  the  electric  sources. 

Mode  of  Reaction  During  Electric  Sleep. — While  under 
the  influence  of  electric  sleep  the  animai  appears  as  fol- 
lows :  It  lies  on  its  side  with  its  eyes  open  and  the  pupils 
slightly  contracted.  The  forepaws  are  stiff,  stretcned 
out  forward,  and  animated  by  a  continuous  fine  tremor. 
The  skin  reflexes  are  exaggerated,  but  sensibility  to 
pain  seems  to  be  abolished.  The  latter  condition  has 
made  it  possible  for  me  to  utilize  electric  anaesthesia  in 
laboratory  surgery  practised  on  aninuils. 

Electric  sleep  causes  evacuation  of  the  bowels,  in- 
voluntary urination,  and  in  pregnant  animals  it  induces 
abortion. 

Electric  anaesthesia  is  never  absolute  in  the  sense  that 
we  understand  the  term  chloroform  or  ether  anaesthesia ; 
during  electric  sleep  an  animal  is  very  apt  to  lift  its  head, 
cry  out,  make  some  defensive  movements,  and  then  fall 
back  on  its  side  and  remain  quiet  again  for  some  time. 
If  the  animal  keeps  up  its  agitation,  quiet  may  be  re- 
stored by  shifting  the  nandle  of  the  reducer  of  potential 
so  as  to  decrease  or  increase  the  voltage  by  a  fraction  of 
one  volt — one-tenth  to  one-half — according  to  the  re- 
quirements. As  soon  as  the  circuit  is  opened,  the  ani- 
mal wakes  up.     There  are  no  after-eff"ects. 

Electric  Sleep  in  Man. — Professors  Rouxeau  and 
Malherbe,  of  Nantes,  were  the  first  physicians  to  induce 
electric  sleep  in  man,  Professor  Leduc  having  submitted 
himself  under  their  care  to  this  mode  of  producing  an- 
o^thesia,  which  he  had  discovered.*  In  my  thesis 
cited  above  may  be  found  a  full  account  of  the  sen- 
sations experienced  by  the  subject  during  this  sleep. 
Broadly  speaking,  there  was  complete  inhibition  of  the 
cerebral  centres  of  speech  and  of  motility,  and  partial 
inhibition  of  ideation  and  sensibility.  Professor  Leduc 
says  that  at  first  he  felt  contraction  of  the  muscles  of 
his  face  and  the  limbs;  there  was  a  sensation  of  tin- 
gling in  the  fingers  and  toes;  then  he  became  unable 
to  speak  and  finally  he  was  completely  unable  to  move 
or  to  react  even  to  the  most  painful  excitations.  His 
throat  emitted  some  noise,  but  this  did  not  correspond 
to  any  sensation  of  pain;  he  thinks  that  the  noise  was 
caused  by  successive  contractions  of  the  laryngeal  nuis- 
cles.  He  experienced  some  difficulty  in  breathing. 
AN'hen  touched,  pricked,  or  pinched  by  his  colleagues, 
he  felt  the  tests,  but  the  sensations  were  blunt — similar 
to  those  felt  in  a  limb  that  is  "  asleep."  The  most 
painful  sensation  was  the  realization  that  there  was  tak- 
nig  place  a  successive  dissociation  and  disappearance  of 
his  faculties.  This  sensation  he  likens  to  tnat  experi- 
enced during  a  nightmare — when  one  dreams  of  being 
confronted  by  great  danger,  while  he  feels  unable  to 
move  or  to  cry  out  for  help.     The  experiment  was  re- 
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peated  twice,  for  a  period  of  twenty  minutes  each  time. 
The  pr/tential  meanured  thirty-five  volts,  reipstenng  four 
miUiiimpereK.  This  voltage  was  not  sufficient  to  cause 
the  maximum  tle^ee  of  electric  sleep,  but  the  operators 
did  not  wish  to  rihk  usins  a  higher  voltage.  Awaken- 
ing t'xik  place  as  hoon  as  the  circuit  was  opened.  There 
were  nr>  after-effects. 

Cardiac  Artumy  Blood  Presture,  and  Respiratian  Dur- 
ing EUrtrie  Sleep.— VnAeuMT  Pouxeau^  was  tlie  first 
pliyKician  to  put  electric  sleep  on  a  physiological  basis. 
His  reMjarclies  slir>w  that  during  electric  sleep  the  heart 
acti^Tin  remains  normal,  the  biood  pressure  is  slightly 
increased,  and  the  respiration  is  slightly  accelerated. 

Temwrature  iJuring  Electric  Sleep. — I  was  the  first 
to  stuay  the  temjjerature,  cardiac  action,  and  respira- 
ticm  during  electnc  sleep  prolonged  for  eight  hours  and 
twcmty  minutes.  The  respiration  and  cardiac  action 
remainefj  as  was  imlicated  alxive;  the  temperature  re- 
mainefi  nr>rmal  or  slightly  below  normal.  Immobiliza- 
i'um  of  the  animal  during  tliat  time  is  probably  the 
cause  of  the  sli;;ht  fall  of  the  temperature.  For  de- 
tails of  the  case  see  my  thesis >  cited  above. 

Jnfiiienre  of  the  Electrodes. — The  cathode  should  al- 
ways Le  sit  the  \head.  If  the  anode  is  applied  at  the 
lieful  there  is  difficulty  in  Ijreathing,  and  death  may 
take  place  after  two  lioure  of  electric  sleep. 

Prartiral  Utility  of  Electric  Anasthena. — Thus  far  I 
have  liecn  the  only  one  to  apply  and  utilize'  electric 
ana^thesia  in  lal^oratorysurgeiy  on  animals.  For  the 
last  two  years  I  liave  used  this  form  of  aiupsthesia 
instearl  of  chloroform  or  ether.  Under  the  latter  aiura- 
thetics  death  takes  place  after  a  period  of  two 
iKiurs,  whereas  electric  ana>sthe»ia  may  he  kept  up  for 
many  lirjurs  wit}u>ut  leaving  any  after-effects. 

The  operations  I  generallv  perform  on  dogs  under  the 
influence  of  electric  ana^sthehia  are  trephining  of  the 
skull,  aUiominal  section,  exposure  of  tne  carotid  ar- 
tery, etc.  I  have  never  lost  any  animal  from  the  effects 
of  electric  ana*stliCMia.  The  mortahty  from  chloroform 
or  ether  ann*Hthesia  is  considerable  among  animals. 

Inr/mrenirnce  of  Hiring  Electric  AmFsthesia. — The  op- 
erator's hands  arc  in  the  electric  circuit  while  he  oper- 
ates on  animals  under  the  influence  of  electric  ana^theHia. 
And  the  o[M*rator's  whole  lK)dy  is  in  the  circuit  while 
thus  operating  in  a  room  with  a  tile  floor.  The  animal 
is  (liHturlxKl  every  tin  e  the  operator  takes  one  of  his 
hands  out  of  the  circuit.  And  while  operatiiu;,  the 
surg<'<m  ex[)eric>nces  a  tingling  sensation  in  his  fingers. 
If  a  small  voltage  is  used,  the  tingling  is  insignificant, 
liut  a  large  voltage,  such  as  would  be  necessary  to  use 
for  causing  central  anaesthesia  in  man,  might  become  a 
^;reat  drawback  during  major  operations  requiring  deli- 
cate handling.  A  runlxsr  sheet  spread  out  under  the 
operator's  feet  and  rubber  gloves  on  his  hands  may  help 
to  do  awav  with  the  inconvenience.  But  these  de- 
tails should  l)e  studied  before  passing  any  opinions  on 
them. 

lA)cal  Electric  AncEsthenia. — Ix)cal  electric  ana^thesia 
may  Iks  prcMluce<l  in  any  part  of  the  body  by  putting  it 
into  the  circuit  of  the  Leduc  electric  current.  I  have 
ha<l  local  anu'sthesia  produced  in  my  forearm  by  the  ap- 
plication of  one  electrode  at  the  cllmw  joint  and  tne 
other  at  the  wrist.  A  more  practical  application  of  the 
Le<luc  current  than  is  the  one  considered  in  this  paper 
is  nnwentcd  in  niy  four  papers  published  in  the  Jour- 
na)  of  Mvntal  Pathology.^  Louise  G.  Robinovitch, 
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ANi€8THE8IA,  RECTAL  ETHERIZATION.- -Ether- 
isation by  rectum  was  first  su^ested  by  Roux  in  the 
Journal  de  V Academic  des  Sciences  in  1847.  In  the 
same  year  Pirogoff  practised  the  method  on  the  human 
subject.  Duprer  and  a  few  others  also  tried  it,  but  in 
general  very  little  attention  was  given  to  it.  However, 
after  BfoUi^  in  1884  revived  the  idea  and  spoke  well 
of  it,  more  attention  was  given  to  the  subject.  R.  Weir, 
W.  T.  Bull,  and  others  used  it  in  New  York  and  re- 
ported some  good  results,  but  in  a  few  of  their  patients 
no  amesthesia  was  produced,  while  in  others  bad  after- 
effects were  observed;  thus  eight  out  of  seventeen  of 
Bull's  patients  developed  melena  and  diarrhoea,  and  a 
few  profound  stupor  with  cyanosis.  Weir  lost  an  eiffht- 
months-old  baby  upon  whom  he  operated  for  hare-lip; 
it  died  of  me!ena  twenty-four  hours  after  operation. 
After  1884  nothing  further  was  heard  of  the  method 
until  J.  H.  Cunnin/^aam.  of  Boston,  brought  it  before  the 
profession  in  1898,  since  which  time  it  has  also  been 
taken  up  again  in  France.  Cunningham  has  reported 
forty-one  cases;  in  seventeen  the  amcsthesia  was  first 
started  by  mouth,  and  in  twenty-four  the  rectum  was 
alone  used.  All  the  cases  pointed  to  the  practicability 
of  rectal  ansesthesia  if  properly  administered.  He  ob- 
tained a  good  anaesthesia  m  sW  the  patients,  with  no 
deaths,  no  diarrhoea,  and  no  bloody  stools.  Leggett 
tried  it  at  Roosevelt  Hospital,  New  York,  in  1907,  in 
thirty-one  cases,  with  no  deaths;  bloody  stools  once; 
unsuccessful  ana»thesia  three  times. 

Method. — Roux  and  PirogofT  used  liquid  ether  mixed 
with  water.  Molli^re,  BuU,  Weir,  and  the  others  of 
their  time  used  vapor  obtained  by  boiling  ether  at 
122^  F.,  the  gas  forcing  itself  into  the  rectum  by  its 
own  expansion.  By  the  latter  method  one  ooula  not 
appreciate  the  amount  of  ether  used,  and  the  vapor 
gom^  over  at  a  high  tension  was  condensed  in  the  tube 
leading  from  the  ether  bottle  to  the  rectum  and  also  in 
the  rectum  itself,  and  was  both  a  source  of  irritation 
and  the  probable  cause  of  the  diarrhoea  and  melena. 
These  objections  were  done  away  with  by  the  intro- 
duction of  Cimningham's  method.  He  placed  the  ether 
flask  in  a  w^ater-bath  at  37^  C,  just  be!ow  the  boiling- 
point  of  ether;  this  prevented  any  condensation  of  the 
ether  vapor,  absorption  taking  place  so  rapidly  that  it 
was  impossible  to  have  any  fluid  ether  in  the  rectum. 
With  this  idea  in  view  several  forms  of  apparatus  have 
been  constructed  (I..eggett,  AnnaU  of  Surgery,  Octo- 
ber, 1907;  Viron,  Presae  Midicale,  1906).  They  are 
all  on  the  same  principle.  A  graduated  flask  is  filled 
two-thirds  with  ether  and  corked.  Through  the  rub- 
ber cork  two  glass  tubes  are  inserted,  the  one,  con- 
nected with  the  afferent  tube,  through  which  air  is 
pumped  by  a  Davidson's  syringe,  going  to  the  bottom 
of  the  flask ;  the  other,  connected  with  the  efferent  tube 
leading  to  the  rectum,  is  flush  with  the  under  surface 
of  the  cork,  i.e..  it  does  not  dip  into  the  ether.  The 
ether  flask  itself  is  placed  in  a  water-bath  at  37^  C. 
(98.6®  F.).  Between  the  efferent  tube  from  the  ether 
flask  and  the  rectal  tube  a  Y-shaped  piece  of  ^lass  tub- 
ing is  inserted  so  that  the  rectum  can  be  emptied  of  gas 
or  ether  at  any  time;  or  instead  of  this  arrangement  a 
double-current  rectal  tube  is  used,  the  ether  vapor  go- 
ing into  the  rectum  through  one  side  while  the  excess 
vapor  is  led  out  of  the  rectum  by  the  other  through  a 
rubber  tube  dipped  3  cm.  in  a  flask  containing  alcohol, 
thus  doing  away  with  any  stopcock  arrangement  as  i^ 
necessary  when  the  Y-shaped  tube  is  used. 

No  matter  what  apparatus  is  used,  the  ether  must 
not  boil.  The  bowels  must  be  thoroughly  emptied;  if 
this  is  not  done  anaesthesia  will  be  impossible  because 
the  fseces  prevent  absorption  or  plug  up  the  rectal  tube, 
which  must  be  inserted  about  ten  inches.  Colicky  pains 
also  may  be  caused  after  the  ana\stliesia  if  the  bowels 
are  not  thoroughly  empty  beforehand.  When  the  an- 
aesthetic is  first  introduced  the  patient  experiences  a 
sensation  of  fulness  and  a  desire  to  defecate,  which  is 
overcome  by  allowing  passas^e  of  the  vapor  through 
the  exhaust  tube.     At  first  the  bulb  is  squeezed  every 
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five  or  ten  seconds;  after  fifteen  minutes,  when  the  pa- 
tient Ls  under  the  influence  of  the  anax-^thetic,  two  or 
three  times  a  minute  is  enoujjh.  Care  should  be  taken 
not  to  allow  the  law  to  fall  back,  as  this  interferes  with 
respiration.  If  the  patient  seems  to  get  too  much  ether, 
pressure  on  the  abdomen  will  always  force  out  any  ex- 
cess of  ether  vapor. 

Advantages.— -SmalX  quantities  are  used,  none  is 
wasted,  there  is  no  choKing  sensation  or  struggling  as 
the  patient  goes  under,  little  or  no  vomiting  occurs 
aften^'ard,  quick  recovery  follows,  and  there  is  less 
bronchial  secretion  and  salivation.  It  causes  no  vom- 
iting even  when  anaesthesia  is  induced  after  a  hearty 
breakfast.  It  facilitates  the  performance  of  opera- 
tions about  the  head,  mouth,  and  neck  as  well  as 
insures  better  asepsis.  It  is  supposed  to  be  less  dan- 
gerous, as  the  lungs  are  free  to  eliminate  the  ether,  as  it 
IS  absorbed,  acting  as  a  sort  of  a  safety  valve.  It  is  to 
be  preferred  in  any  kind  of  lung  disease,  for  even  though 
it  is  eliminated  by  the  lungs,  the  direct  irritation  of 
the  concentrated  ether  is  overcome.  Patients  who  have 
been  amesthetized  by  rectum  and  by  mouth  prefer  the 
former. 

Disadvantages. — It  takes  longer  to  get  the  patient 
under.  The  method  cannot  be  used  where  there  is  any 
abdominal  distention  or  rectal  disease.  It  sometimes 
causes  a  distention  of  the  intestine  which  hampers  the 
operator  during  a  laparotomy.  Even  though  there  have 
been  practically  no  cases  of  diarrhoea  and  melena  since 
Cunningham's  method  was  used,  the  cases  reported  are 
too  few  t':  exclude  positively  these  complications  from 
the  list  of  disadvantages. 

Conclusions. — In  the  cases  in  which  ether  has  been 
given  by  the  rectum  according  to  Cunningham  s  method 
there  have  been  no  deaths  and  almast  no  cases  of 
diarrhoea  and  bloody  stools.  If  further  trials  give  simi- 
lar good  results  this  form  of  anaesthesia  would  seem  to 
be  advisable  in  certain  cases,  but  on  account  of  the 
limited  experience  Its  employment  is  at  present  war- 
ranted onlv  in  exceptional  cases.  Its  range  of  adapta- 
bility can  \>e  measured  only  by  a  more  extended  expe- 
rience. (?.  Frederic  Jellinghaus. 

AN>€STHESIA,    SCOPOLAMINE  -  MORPHINE.— In 

1891  Ernst  Schmidt  discovered  an  alkaloid  which  ex- 
isted in  the  root  of  various  species  of  the  genus  Sco- 
pola,  a  plant  named  after  Scopoli,  an  Austrian  natur- 
alist; this  alkaloid  he  called  scopolamine  hydrobromate. 
In  reviewing  piiarmaceutical  literature  one  is  struck 
by  the  varied  reports  as  to  the  relation  of  this  drug  to 
hyoscine  hy4mbrmnate,  an  alkaloid  of  hyoscyamus; 
some  claim  they  are  identical,  others  hold  that  tliey  are 
not.  Hyoscyamus  was  used  as  an  anaesthetic  in  the  Mid- 
dle Ages,  and  to-day  hyoscine  is  used  as  an  anaesthetic 
by  some  in  the  same  manner  as  scopolamine  though 
much  less  frec[uently.  In  1900  Schnciderlin  advocated 
the  hypodermic  use  of  scopolamine  with  morphine  as  a 
substitute  for  a  general  amrsthetic  and  soon  after  Stein- 
buchel  introduced  the  combination  into  obstetrics. 
The  uses  of  the  mixture  are  three  in  number:  (1)  as  a 
general  anaesthetic;  (2)  as  an  aid  to  chloroform  and 
ether  narcosis ;    (3)  as  a  partial  anaesthetic  in  obstetrics. 

Action. — Without  going  into  any  details  as  regards 
the  ph3rsiolof^al  action,  we  may  say  that  soon  after  its 
administration  the  patient  becomes  drowsy,  the  face 
.slightly  red,  the  throat  dry,  the  pupils  dilate<l,  and  if 
the  dose  was  large  enough  he  finally  goes  to  sleep  (Ixs 
comes  ana»sthetizeii).  This  action,  however,  is  not 
uniform  and  the  drug  may  cause  a  variety  of  bad 
effects,  no  matter  how  small  the  dose;  instead  of  be- 
coming drowsy  the  patient  may  not  be  alTecteii  at  all. 
■or  he  may  fcJecome  exciteil  and  insist  upon  walking 
around,  and  the  redness  of  face,  thirst,  and  dry  moutli 
may  become  extreme.  There  may  be  difficulty  in  swal- 
lowing, slowed,  irregular,  stertorous  breathing,  melano- 
f)ia,  hyperacusis,  dizziness,  hyperemesis,  delirium,  hal- 
ucinations,  and  death  from  cardiac  or  respiratory 
failure. 
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General  Ancesthetic. — A  large  quantity  mav  \ye  given 
in  divitletl  doses  over  a  period  from  one  to  tliree  hours 
before  operation,  or  a  single  large  dose  may  be  given. 
In  the  latter  case  0.0008  gram  scopolamine  \i'ith  0.02 
gram  of  morphine  is  given  one  hour  before  operation, 
and  if  fifteen  minutes  before  the  scheduled  time  the 
narcosis  is  not  deep  enough  an  additional  dose  of  0.0002 
gram  scopolainine  and  0.005  gram  morphine  is  given 
hvpodermatically.  If  given  in  divided  doses  a  solution 
of  scopolamine  0.001,  morphine  0.025,  water  10.0  is 
divided  into  three  parts  anti  a  dose  given  two  and  one- 
half,  one  and  one-half,  and  one-half  hour  before  opera- 
tion. 

The  mixture  is  supposed  to  cause  general  anaesthesia, 
but  its  efficacy  in  this  respect  is  denied  by  some.  Thus 
Dirk  found  in  260  cases  only  29  which  requireii  no  other 
anaesthesia;  Israel  reports  332  cases,  of  which  only  32 
required  no  other  anaesthesia ;  of  Zaradnicky's  232  cases 
only  100  required  no  other  anaesthesia,  and  Stolz,  in 
465  cases  had  only  156  which  required  no  other  anaes- 
thesia. Bios  reported  100  cases  with  a  mortality  of 
one  per  cent.,  much  higher  than  that  of  chloroform  or 
ether.  This  high  mortality,  the  liability  to  disagree- 
able or  dangerous  after-effects  or  complications,  and 
the  uncertainty  in  anaesthetic  effects  render  the  em- 
ployment of  this  method  inadvisable  in  the  production 
of  general  am^sthesia. 

As  an  Aid  to  Other  Ancesthetics. — To  accomplish  this 
0.0005  scopolamine  and  0.01  morphine  are  given  one- 
half  to  one  hour  before  operation.  When  this  is  done 
the  patients  take  the  ether  or  chloroform  more  quietly, 
there  is  rarely  any  vomiting  during  anaesthesia  (this  is 
also  true  when  chloroform  or  ether  is  used  alone) ; 
they  come  out  of  the  anirvSthetic  without  excitement ; 
post -operative  vomiting  is  absent  or  rare,  there  is  less 
salivation,  less  liability  to  bronchitis  and  pneumonia. 
Only  half  as  much  chloroform  or  ether  is  used  as  ordi- 
narily. Seelig  and  others  have  reported  good  results 
with  this  method,  but  others  have  noted  bad  after- 
effects, including  death.  Furthermore,  scopolamine  usu- 
ally causes  a  dilatation  of  the  pupil  so  that  the  latter 
can  no  longer  be  used  as  a  guide  in  the  subsequent  em- 
ployment of  chloroform  or  ether. 

In  Obstetrics. — Here  the  method  finds  its  most  ex- 
tensive use.  The  questions  that  arise  are:  when  should 
it  be  given  and  how  deep  a  narcosis  should  be  pro- 
duced? Most  obstetricians  agree  that  if  it  is  given  at 
all  it  should  be  given  only  in  normal  cases  at  a  time 
when  pains  are  good  and  resjular  (every  five  minutes) 
and  when  labor  could  l)e  completed  immediately  with- 
out much  danger  to  mother  or  child,  i.e.,  when  the  cer- 
vix is  thinned  out  and  dilateii  so  as  to  admit  at  least 
three  fingers.  Some  ol^wtetricians  desire  only  to  pro- 
duce sleep  l^etween  contractions,  when  the  latter  will 
still  cause  some  pain,  while  others  give  enough  of  the 
mixture  to  cause  amnesia,  during  which  contractions 
continue  but  are  practically  painless.  The  usual  initial 
dose  is  0.(XX)45  gram  scopolamine  with  0.01  morphine; 
further  doses  of  0.(X)015  scopolamine  without  morphine 
being  given  at  intervals  of  one  to  two  hours  until  the 
desired  effect  is  obtained.  During  this  time  the  foetal 
heart  must  be  carefully  watched,  the  drug  being  con- 
tra-indicated if  the  pains  are  poor  or  the  patient  has 
fever. 

The  object  of  the  drug  is  to  make  lalx)r  painless  or 
almost  so;  some  even  claim  that  it  shortens  lalx^r.  An 
average  of  numerous  pubHshed  statistics  shows  the 
following: 

(  1.  Remain  strong 60 

Effect  on  contractions  ^  2.  Weaker  or  less  frequent    33 

(  3.  Stopped 7 

(  1.  Pain  absent   52 

Effect  on  actual  pain-j  2.  Pain  lessene<l   30 

(  3.  No  effect  on  pain IK 

ri.Good  contractions  remaine<l    74 
Effect  on  contrac-  J  2.  Contractions  slightly  less  ...    10 

tions  of  recti         j  3.  Contractions  much  less 10 

[4.  Contractions  absent 6 
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«  obtain»l   I   [Irnun  e<iiinl  in  bulk  to  tlie  solution  to  be  injecUd.     A 

""-----'-        t«enty-five-per-Cfiil .    tliorouRhl^  itterile  aqueous   solu- 

,  tion  of  u  chemicnlly  pure  huIi  ih  uxcd.    The 


Perfect  results  wiili  no  bail  nfter-effects 
only  in  25  to  .15   per  cent,  of  llie  casen.     Objec 

u'liich  liave  bi>en  brought  iiguinst  tlic  metlio<l  are  ,    , 

labor  in  frequently  aetuallv  pruluneed.  that  initrunien-  ally  reeomntended  ik  ulH>ut  one-third  to  one-half  grain 

tnl  delivery  is  ncccsHnry  in   10  to  lA  per  cent,  of  ll:c  I   for  every  two  pounilH  of  body  weight.     Limited  ans-s- 

cases.  often  bceaUKc  of  the  poor  fcetnl  heart.     ICightccn  !   thesia  endues  in  aliout  forty-five  minutes,  and  deep  gen- 

per  eenl.  of  the  ehildren  are  apnceic  st  birtii.  3  to  5  per  '   eral  ana-Htliesia,  with  parafyHin  of  the  legs  and  abolition 

.itillbom.     The  use  of  the  <lriig  prcdi^puKe^  to  I  of  the  tendon  rcflexeN.  followM  after  three  or  four  hours. 


a  hemorrhage  and  siihinvoluti 
more  freijuent  because  the  patient  usen  lier  recti  to  i 
end.  bein^  too  drowsy  to  reHjxind  to  any  request  i 
to  bear  down.  Viron  and  Morel  eolleeted  2.(V)0  ca 
with  25  ilcuths;  Koith.  4.000  with  IH  deaths.  11 
wliieh  received  only  |  to  1  nig.  of  HCOpolaminc, 
ptiiie  of  the  renults  being  perfect  is  Rome  caKC^,  i 
above  reaHona  (the  possibility  of  hail  afler-effectH.  ii 
the  mortality)  nil  itpeak  agaiiiKl  the  general  use  of  i 
<inig.  Furthermore,  even  Ihe  advoeatcM  of  the  mi^t; 
lulmit  that  both  mother  and  fcetU'  refjiiirc  careful  ii 
constant  attention,  which  makes  its  use  in  olwteti 
impracticable.  C.  Fn-dcric  Jtllinghaun 


ANESTHESIA.  SPINAL.^nce  ilic  puMicalion  o: 
the  article  on  "  Spinal (.'ocainiial ion  and  l.umhar  Punei- 
ure,''  in  volume  vii.  of  thiK  work,  experimeniii  with  vari- 
ous substuncea  for  the  production  of  medullary  anas 
tliesia  and  the  accumulated  experience  in  all  parts  »l 
the  workl  have  addoil  materially  to  the  fuiKl  of  knotU- 
edge  relating  to  this  subject. 

In  the  early  history  of  spinal  aiwsthe^in,  only  co-  i 
caine  woii  used,  but  more  recently  other  ilnigs  rejie-   ; 
Kcntalive  of  the  sensory  nerve  depresHaiit   class   have   ' 
Iwcn  tried  with  greater  or  less  success.     AnKing  tlioe   I 
are    tropacoeaine.  eucaine.  Ktovaine,  novocaine.  alvjiin. 
nirvanin,  etc.     Cocaine  and  some  of  the  oth<T  (Iriips 
enumeriited   have  also  lieirn  used  in   combination  with   I 
Hiiprarenal  extract,  and  iilone    precedcti  by  the  livim-  j 
dermic  ailininistralion  of  KCupolamine  .and   morphine, 
fjtill  mora  recently,  maKncsiuni  stilpliate  hus  i>een  ad-  | 
vanceil  ax  a  spinal  analgesic,  and  special  claims  have 
Iteen  tnade  in  its  behalf  on  account  of  its  very  pto- 
luiunced  inhibitory  powers. 

Of  all  the  drugs  adapted  to  subarachnoid  injection,   I 
Impacocaine  seems  to  lie.  at  present,  the  most  salisfac-  | 
lory  and  the  least  harmful.     It  rescmbh-s  in  aclu>n  co- 
caine, but  it  is  much  levs  toxic,  while  in  the  same  dllM^  ' 
it  is  equally  efficient.     Suprarenal  extract  in  enmbina- 
tion  witti  tropacoeaine  \a  approval  :mil  constantly  used 
by  some  opt^rators ;  but  it  is  condenmed  aiul  reji-cletl   , 
by  others,  and  is  regarded  by  some  of  them  as  worse 
than  useless.     The  preliniinary  hyiKKlcrmic  use  of  sen-  i 
|H>lauiini',  grain  j]n.  and  morphine,  grain  i.  lias  liccome  I 
a  routine  practice  with  many  prominent  surgeons,  who   - 
attach  much  im|x>rtance  to  this  sinqilc  supplementary   i 


This  state  may  continue  for  several  hours  and.  although 
lie  I  analgesia  may  be  complete,  the  tactile  sense  some- 
lot  times  remairu  and  the  vital  refluxes  are  not  appreciably 
ses  j  alTectni.  I'nder  its  inflkience  abdominal  and  (iclvic 
of  operations  and  various  operations  upon  the  lower  e\- 
lii  tremitius  have  been  successfully  performed;  it  is,  more- 
he  1  over,  staled  that  with  a  sufficient  dose  operations  upon 
nd  I  any  part  of  the  body  may  lie  rendered  painless.  .So  far 
he  I  the  rcHults  of  the  subdural  injivlion  ot  the  magnenium 
ire  ;  salts  have  not  beenimiform.  but,  on  the  contrary,  have 
ud  I  pnn'ed  extremely  variable  ami  uncertain, 
ics  I  The  after-effects  in  some  eases  have  been  severe,  pro- 
tracted, and  really  alarming.  Anuing  thene  are  head- 
ache, fever,  nausea,  vomiting,  mental  confusion,  inco- 
herence, coma,  paresis,  incontinence  of  fu-ces,  retention 
of  urine,  and  retarded  respiration.  It  is  claimed  that 
the  graver  symptoms  may  be  modified  aiuI  their  dura- 
tion abridgisd  by  again  puncturing  the  membranes. 
after  the  operation  is  concluded,  nithdraning  a  small 
quantity  of  the  spinal  fluid  and  then  irrigating  the  canal 
by  injecting,  several  times  in  succession,  normal  salt  so- 
'   ~'  ~    finally  leaving  a  small  portion  of  the  solution  in 


.ns  of  t\»> 
uically  to  < 
thought  to  pr>K.>i 
i|nnal  anu'slhetit 


"ip,  J 


caine.  or  rather  liela 
iidv  ant  ages  over  coc 
somewhat  less  toxic. 
Ixiiliug  do<-s  not  imiHiii  its  pmpcnies. 
hand,  t lie n<sullanl  ana-sthesiaissaidtob 
or  so  lusting.  Stovaine.  iKi\'(>eaine.  alypi 
are  similar  in  effect  ami  are  cliisi'lv  allied 
and  theraiMiitically  to  cocaine.  It  i-*  n<i 
the*e  )ire[Hirati 


It  has  been  fotmd  that  severe  tetanic  convulsions 
with  opistlu>tonos.  artificially  produced  in  monkeys  by 
the  tetanus  toxin,  may  be  entireljr  relieved  for  many 
hours  by .  the  intraspinal  injection  of  magnesium 
sulphate,  ami.  in  view  of  the  uniform  effect  upon  the 
voluntarj'  muscles — the  prolimged  paralysis — which  fol- 
lows the  injection  of  the  sidt.  this  treatment  was  sug- 
gested as  available  and  has  been  eniploye<l  in  tetanus. 
Following  this  suggestion.  severiU  cases  of  tetanus  have 
been  reported  in  which  repcateil  injections  were  used 
with  apparently  good  results  and  followed  by  ultimate 
recovwy.  even  after  the  seeming  failure  of  the  antilc- 
tanic  serum.  A  number  of  cases  have  also  been  re- 
corded in  which  the  injection  of  the  mapicsium  salt 
was  [airly  tried  without  permanent  i>enchl.  At  bc.t, 
this  treatment  can  !»  reganler!  as  only  symptomatic  aiul 
its  application  Is  prolubiy  very  Hunted.  I'rior  to  the 
use  of  magnesium  sulphate,  hou'ever.  spinal  anirsthe  Ja 
by  means  iif  lieta-cucaineaiKl  mnrpliine  had  been  suc- 
cessfully eiiiph>ye<I  in  tlie  treatnxnit  of  tetanus. 

The  whole  iguestion  of  spinal  anasthesia.  notwith- 
standing the  conti<lent  assertions  of  xune  enthusiasts, 
tnusl  Iw  cfia-iidereii  as  yet  in  the  eN|N!rimental  siajre. 
and  the  prjcliee  caniurt.  therefore,  he  rcconmienilcd  for 
general  u^e  or  indorsed  as  a  trustworthy  sui^cal  re- 
source. It  is  by  rKi  means  so  iniMicent  u  measure  as 
its  nKire  anient  ad^-ocates  somrlimes  asKume.  and  the 
undeniaMe  fact  remains  that,  no  matter  what  prepara- 
tion is  us«l.  the  procedure  as  now  pructisoi)  is  Ottenil- 
i-<l  with<i>nsiileraMe  itnmedinte  and.  nosMMv,  with  no 
little  reiiKitc  danger.  ' "   "---J 

ANAPHYLAXIS  (i 


Jamrx  li.  Baird. 
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The  iiiten^sling  experinienls  of  Dr.  S.  J,  Meltzcr,  lA 
the  llockefi-ller  Institute  for  Mclir^.l  H>-seareh.  demot.- 
Blratitigthe  remarkable  HTeci  nt  ihi-  maiinesium  s:ilis 
when  injectfst  into  the  s)iinal  canal,  liavc  attractcil  gen- 
eral ;in'I  profouiiil  inleri'si.  It  has  Iw-en  nmclusively 
.■iho  vn  that  cormnon  MiiMiin  salt,  when  mi  umiI.  is  capa- 
ble  iif  induriiic  eimiplete  iiLsensilnlity  to  pain,  anii  tlu> 
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aiid  confirn'ieil  li 
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iiIMiii  iiKinkeys  liave  Ihvii  verificfl  An  animal  may  In 

ual  tr-ts  u|Nin  human  subjeets.  Iiiliiy  ami  inimui'utv 

identical   with   that   employeil   in  ;   ditiims  are  elosily  ii 

kii  amount  of  s|unal  fluid  is  with-  ;   ixriidi.'nl    upon    tlie   i 


su.sc<-plibilily  of  the  -.rgaiiism  to  forci^cn  pni- 
iviii:..  The  wonl  nnnphylaxis  suggests  the  contrsirv 
conililion  lo  pu^ilijiaxis;  it  mav  l>e  congcnh.il  or  ac- 
ciiiire.1:  it  is  stH-cific  in  nature.  Tlie  condition  of  Ana- 
phylavis  may  lie  Imiiiglit  alwit  by  the  inlnxluction  of  . 
any  strange  pniteid  hitii  the  hcsly.  Hy|ien<iisrep1i- 
Uhty  to  [iroteins  that  are  noii-)>oisonous  in  themselves 
.»..v  n...,!.!..  \^  :"'<"~i>,|  ill  n-rtain  animals. 

•  in  a  condition  of  hy)>ersusccpii- 
at  the  *'      ■ 
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AiuesCliesUu 
A  nmphjrlaxl** 


term  Immunity  be  limited  to  indicate  the  condition  of 
complete  resistance  in  which  no  clinical  reaction  occurs, 
when  poisons  (such. as  diphtheria,  tetanus,  etc.),  are 
introduced  into  the  organism.  He  suggests  the  term 
**  AUer^  "  to  indicate  those  conditions  of  acquired 
immunity  associated  with  anaphylaxis,  such  as  that 
induced  by  vaccinia  against  variola,  that  of  the  luetic 
against  syphilis,  of  that  produced  by  one  attack  of 
some  of  the  acute  specific  infections.  This  condition  of 
allergic  manifests  itself  in  the  renewal  of  the  infection  in 
an  entirely  different  manner  from  the  reaction  to  the 
primary  infection. 

The  tuberculin  and  mallein  reactions  are  well-known 
instances  of  anaphylaxis.  These  substances  are  not 
poisonous  when  introduced  into  a  healthy  individual, 
out  the  tuberculous  individual  is  anaphylactic  to  tuber- 
culin, and  an  individual  suffering  with  glanders  is  in  a 
stat«  of  hypersusceptibility  to  mallein. 

The  best  studied  instance  of  anaphylaxis  Is  that  pro- 
duced in  the  guinea-pig  by  the  injection  of  a  foreign 
protein,  for  example,  norsc  serum,  egg  white,  milk,  etc. 
Especial  study  has  been  made  of  the  anaphylactic  ac- 
tion of  the  blood  serum  of  the  horse,  because  that  serum 
is  so  much  used  in  serumtherapy. 

It  has  long  been  known  that  the  blood  of  certain  ani- 
mals is  poisonous  when  transfused  or  injected  into  cer- 
tain other  species.  Many  instances  might  be  cited 
showing  that  the  blood  serum  of  one  animal  has  poison- 
ous properties  when  injected  into  an  animal  of  another 
species.  But  the  blood  serum  of  the  horse  apparently 
lacks  such  poisonous  action.  Very  large  quantities  of 
the  blood  serum  of  the  horse  may  be  injected  into  man, 
rabbits,  guinea-pigs,  and  many  other  animals  without 
serious  inconvenience,  except  occasionally  a  slight  re- 
action at  the  site  of  inoculation. 

In  a  certain  proportion  of  cases  the  injection  of  horse 
serum  into  man  is  followed  by  urticarial  eruptioas,  joint 
pains,  fever,  swelling  of  the  lymph  nodes,  oedema,  and 
albuminuria.  This  reaction,  which  appears  after  an 
in:ubation  period  of  eight  to  thirteen  days,  has  l)een 
termed  by  rircjuet  and  Schick  the  **  serum  disease." 
In  exceptional  instances  sudden  death  has  followed  an 
injection  of  horse  serum  in  man. 

Our  studies  were  taken  up  in  October,  1905,  in  order  to 
throw  light  upon  the  cause  of  this  unfortunate  accident. 
We  have  shown  that  ordinarily  horse  serum  is  a  com- 
paratively bland  and  harmless  substance  when  injected 
mto  certain  animals;  but  these  animals  may  be  ren- 
dered so  sasceptible  that  an  injection  of  horse  serum 
may  produce  sudden  death  or  severe  symptoms.  For 
example,  large  quantities  of  horse  serum  may  be  in- 
jected subcutaneously  or  into  the  peritoneal  cavity  of 
a  guinea-pig  without  apparently  causing  the  animal  the 
least  inconvenience.  However,  if  a  guinea-pig  is  in- 
jected with  a  small  quantity,  say  tj^tt  c.c,  of  horse 
eerum.  and  after  the  expiration  of  a  certain  interv^al  is 
again  injected  with  horse  senim,  the  result  will  prob- 
ably be  fatal.  The  first  injection  of  horse  senim  has 
sensitized  the  animal  in  such  a  way  as  to  render  it  very 
susceptible  to  a  toxic  principle  in  horse  serum. 

A  certain  time  is  necessary  to  elapse  Ixitween  the 
first  and  second  injections  of  horse  serum  before  this 
tcwcic  action  is  able  to  manifest  itself.  This  "  period  of 
incubation  '*  is  from  ten  to  twelve  days,  and  corre- 
sponds suggestively  with  the  |x»riod  of  incubation  of 
the  serum  disease  which  Pirquet  and  Schick  place  at 
eight  to  thirteen  days.  Guinea-pigs  may  be  sensitized 
with  exceedingly  small  quantities  of  horse  serum.  In 
most  of  our  work  we  use<l  quantities  less  than  7,1^  c.c. 
and  we  found  in  one  instance  that  -^.xjTjJi.ffTTir  <^c-  of  liorse 
serum  was  sufficient  to  render  a  >juinea-pig  susceptible. 

It  also  requires  very  small  quantities  of  horse  serum, 
when  given  in  a  second  injwtion.  to  produce  ix)isonous 
symptoms.  One-tenth  c.c.  injwted  into  the  |>critoneal 
cavity  is  sufficient  to  cause  the  death  of  a  half-^rown 
guinea-pig.  One-tenth  c.c.  of  horse  serum  injected 
sul>cutaneously  is  sufficient  to  produce  serious  symj)- 
toms.     The  fact  that  this  toxic  action  may    be  de- 


veloped by  such  small  quantities  of  serum,  and  the  fact 
that  exceedingly  small  Quantities  are  sufficient  to  sensi- 
tize the  animal,  a  prion ,  place  both  the  sensitizing  and 
the  toxic  principle  in  the  horse  serum  in  the  "  haptin 
group  *'  ot  substances  in  the  sense  used  by  Ehrlich. 

A  still  further  indication  that  the  side-chain  theory 
in  its  broadest  sense  may  be  applicable  is  the  further 
fact  that  immunity  may  be  produced  against  the  toxio 
action  by  multiple  injections  of  the  serum. 

While  at  first  we  thought  that  diphtheria  antitoxin 
had  some  relation  to  this  action,  we  are  now  able  to 
state  positively  that  it  has  nothing  whatever  to  do  with 
the  poisonous  action  of  horse  serum ;  further,  that  diph- 
thena  antitoxin  in  itself  is  absolutely  harmless.  The 
toxic  action  which  we  have  studied  is  caused  by  a  prin- 
ciple in  normal  horse  serum  and  is  entirely  independent 
of^  the  antitoxic  properties  of  the  serum. 

Historical. — Tne  fact  that  ^inea-pigs  which  had 
been  used  for  the  testing  of  diphtheria  antitoxin  fre- 
quently died  when  later  ^iven  an  injection  of  serum 
has  been  known  almost  since  the  discovery  of  diph- 
theria antitoxin,  but  no  one  seems  to  have  noticed  any 
connection  between  the  two  injections  until  1905* 
Most  of  the  workers  with  serum  regarded  it  as  an  acci- 
dent pure  and  simple  or  that  the  animal's  vital  resist- 
ance nad  been  lowered  by  the  first  treatment ;  some 
even  thought  that  it  was  the  effect  of  cold,  as  the  se- 
rums were  usually  kept  in  the  ice  chest  and  were  in- 
t'ected  at  once  after  removing  from  the  ice  box.  Theo- 
)ald  Smith,  however,  evidently  had  the  problem  in 
mind,  as  he  spoke  to  Ehrlich  about  it  when  the  latter 
was  in  this  countiy  in  1904,  and  the  result  w&s  Otto's 
work.  When  we  nrst  encountered  the  phenomenon  it 
at  once  occurred  to  us  that  there  might  be  some  relation 
between  it  and  sudden  death  after  the  injection  of  anti- 
toxin in  man  and  our  work  was  begun  m  the  hope  of 
throwing  light  on  this  unfortunate  accident.  The  re- 
sults of  our  work  on  this  most  interesting  subject  have 
been  published  in  a  number  of  papers »  since  April, 
1906.  We  foresaw  early  that  the  phenomenon  very 
probably  had  a  close  relation  to  immunity',  and  our  re- 
cent work  with  proteids  obtained  from  the  bacteria) 
cells  have  shown  this  to  be  true.  We  have  been  able 
to  produce  anaphylaxis  in  guinea-pigs  with  bacterial 
extracts  and  have  found  that  these  animals  possessed  an 
immunity  to  the  corresponding  infections. 

Early  in  the  last  century  (1839)  Ma|rendie>  found 
that  rabbits  which  had  tolerated  two  intravenous  in- 
jections of  egg  albumin  without  any  ill  effects  immedi- 
ately succumbed  to  a  further  injection  made  after  a 
numl)er  of  days.  Later,  workers  with  precipitins  fre- 
quently found  that  some  of  their  animals  died  suddenly 
during  the  course  of  treatment  from  no  apparent  cause, 
while  what  really  happened  was  they  were  in  a  state  of 
anaphylaxis  to  the  foreign  proteid.  Other  analogous 
instances  may  be  found  scattered  throughout  the  litera- 
ture. 

Knorr'  (189.5)  found  that  guinea-pigs  develop  an  in- 
creasing sensitiveness  to  tetanus  toxin. 

Hericourt  and  Richet  ♦  (1898),  in  studying  the  effects 
of  eel  serum  on  dogs,  found  that  they  were  not  able  to 
immunize  them  against  the  serum,  but  that  on  the  con- 
trary there  was  an  increasing  sensibiHty  to  the  serum* 
so  that  finally  the  dogs  died. 

Hehring  and  Kitashima'  (1901),  repeating  some  of 
Knorr's  work,  also  found  an  increasing  sensitiveness  to 
tetanus  toxin  on  the  part  of  guinea-pigs. 

Portier  and  Richet*  (1902)  found  that  if  dogs  were 
given  a  very  small  dose  of  a  glycerin  extract  from  the 
tentacles  of  actinia,  and  then  in  fifteen  or  twenty  days 
given  a  second  small  dose,  the  animals  quickly  suo- 
cunilxMl.  The  dose  given  was  so  small  as  to  cause  no 
symptoms  in  a  normal  animal.  They  appear  to  be  the 
first  to  use  the  word  *'  anaphylaxis  "  to  indicate  hy- 
pcrsensitiveness  to  a  poison. 

Arthus^  (100.3)  studied  the  effect  of  repeated  injec- 
tions of  horse  serum  on  rabbits  and  found  that  if  the 
rabbit  be  given  repeated  injections  of  horse  serum  at 
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Rome  days*  interval  it  cause<l,  even  in  small  dcwcs,  re- 
sults wliich,  according  to  the  number  of  the  previous 
injections  and  methods  of  injection,  were  local  or  gen- 
eral, l>enign  or  grave. 

Richet  *  (1904-05),  in  studying  two  poisons  (congest in 
and  thalassin)  extracted  from  actinia,  found  that  if  a 
very  small  dose  of  them,  which  cause<i  practically  no 
sjTiiptoms  in  a  dog,  wa8  followed  after  twenty-two  days 
by  another  small  dose,  the  animal  became  very  sick  or 
quickly  die!. 

Pin[uet  and  Schick »  in  1905,  in  a  monograph  upon 
the  "serum  disease."  descril>ed  in  detail  this  syndrome 
which  sometimes  follows  injections  of  horse  serum  in 
man.  They  show  that  the  symptoms  of  this  "dis- 
ease.'' when  caused  by  a  second  injection,  may  either 
appear  at  once  (the  "innnediate"  reaction)  or  after 
a  shortened  period  of  incubation  (the  "accelerated  re- 
action "). 

Pirquet  and  Schick  draw  original  and  far-reaching 
conclusions  showing  the  relation  of  these  clinical  ob- 
servations to  hypersusceptibility,  and  the  importance 
of  these  facts  in  general  pathologj'.  They  draw  atten- 
tion to  the  analogy  to  the  tuberculin  reaction  as  a  well- 
known  instance  of  hypersusceptibility.  Pirquet  and 
Schick  believe  that  the  serum  reactions  give  a  possible 
explanation  of  the  period  of  incubation  of  infectious 
diseases,  and  finally  conclude  that  the  immunity  caused 
by  vaccinia  and  a  grouji  of  infections  is  due  to  the  power 
of  "immolate"  reaction  acquired  by  the  organism. 

During  Ehrlich's  visit  to  this  country  in  1904  Theo- 
bald Smith  told  him  that  guinea-pigs  which  had  been 
used  in  testing  the  potency  of  diphtheria  antitoxin  be- 
come acutely  sick  or  die  if  injected  subcutaneously 
several  weeks  later  ii-ith  several  cubic  centimetres  of 
normal  horse  serum.  Ehrlich  gave  the  problem  to 
( >tto,  who  worked  out  manv  of  the  essential  features  of 
the  phenomenon.  This  article,  published  late  in  1905, »« 
came  to  our  attention  while  we  were  correcting  the  page 
proofs  of  our  first  article  upon  the  same  subject.  It 
seems  that  the  work  was  done  about  the  same  time,  but 
Otto's  paper  appcareii  first.  Otto  showed  what  is  now 
well  known  to  lye  the  result  of  a  second  injection  of 
horse  serum  into  guirea-pigs.  He  demonstrated  that 
the  diphtheria  poisons  play  no  part  in  the  phenomenon. 
However,  he  found  that  guinea-pigs  first  treated  with 
mixtures  of  diphtheria  toxin  and  serum  are  more  sus- 
septible  than  those  treat e<:l  with  serum  alone.  Otto 
showed  further  that  imnnmitv  to  the  poisonous  action 
of  the  serum  mav  be  acquirecf  by  repeated  injections  of 
large  amounts  of  serum  at  short  intervals.  He  demon- 
strated that  this  hypersusceptibility  !:)ears  no  relation 
to  the  specific  precipitins.  Finally  <.)tto  discusses  the 
relation  of  the  Theobald  Smith  phenomenon  to  the 
cases  of  reinjection  in  man,  and  cites  instances  of  alarm- 
ing symptoms  following  the  second  injection  of  anti- 
toxic horse  serum. 

Many  phases  of  the  subject  were  studied  by  Rosenau 
and  Anderson '»  late  in  1905  and  early  in  1906.  They 
studie<l  particularly  serum-anaphvlaxis  in  the  guinea- 
pig.  They  showed  that  a  singfe  injection  of  horse 
serum  was  harmless  to  a  normal  guinea-pig,  but  that  a 
second  injection  after  a  definite  interval  was  ib^ually 
fatal.  This  "period  of  incubation"  was  foimd  to  l>e 
alx>ut  ten  days.  The  poisonous  proi)crty  was  shown  to 
have  alxsolutely  no  connection  with  the  antitoxic  proj>- 
erty  of  tlie  serum  or  with  the  diphtheria  toxins. 

The  poisonous  principle  in  senun  was  found  to  be 
quantitatively  sixjcific;  death  occurring  at  the  second 
injection  witn  the  homologous  serum  only  and  never 
with  the  heterologous.  Hemolysis  and  precipitin  for- 
mation were  excluded  as  factors.  The  iioisonous  prop- 
ertv  was  unaflfected  bv  various  cheniical.  T)hvsical.  and 
mechanical  infiuences  and  by  ajre.  ( luinea-pi^s  may  be 
sensitized  with  iTn^A.onir  c.c.  of  scnnn  and  then  re- 
main sensitive  for  a  very  long  time.  They  were  able  to 
sensitize  guinea-pigs  by  fetnling  them  horse  meat  or 
horse  serum.  They  showed  further  that  the  otYspring 
of  sen:sitive  female  guinea-pigs  were  sensitive  to  a  jimt 


injection  of  serum;  this  being  the  first  instance  of  the 
experimental  demonstration  of  the  hereditary''  trans- 
mission of  a  hypersusceptibihty  to  a  disease. 

Anderson  »2  found  that  female  guinea-pigs  could  trans- 
mit to  the  same  offspring  hypersusceptibility  to  horse 
serum  and  immunity  to  diphtneria  toxin.  This  fact  is 
of  great  imjx^rtance  in  testing  antitoxic  sera  and  neces- 
sitates care  in  the  selection  of  breeders  for  guinea-pigs 
to  be  use<i  in  serum  work. 

McClintock  and  King »' (1906)  gave  ten  guinea-pigs 
from  -2  \  0  to  1  c.c.  of  horse  serum  by  the  stomach,  and 
thirteen  days  later  6  c.c.  of  sennn,  either  subcutane- 
ously or  intraperitoneally,  without  causing  symptoms 
in  any  of  them.  They  conclude  that  the  sensitizing 
action  of  horse  serum  given  by  the  mouth  is  not  nearly 
so  great  as  when  given  sulx'utaneously  or  intraperitone- 
ally. This  is  in  confirmation  of  our  report e<.i  experi- 
ments. 

Currie"  (1907)  has  studied  the  effect  of  repeated  in- 
jections of  horse  serum  in  persons  a<imitted  for  treat- 
ment in  the  city  of  Cllasgow  Fever  and  Smallpox  Hos- 
pital at  Belvidere.  He  concludes  that  it  is  apparent 
from  the  facts  detailed  by  him  that  repeated  injections 
of  horse  serum  induce  symptoms  of  supersensitization 
in  man,  but  it  is  also  apparent  that  the  same  facts  lend 
no  countenance  to  the  suggestion  that  the  death  of  per- 
sons suffering  from  diphtheria  is  to  be  apprehended  as  the 
result  of  repeated  injections  of  antidiphtheritic  serum. 

Besredka  and  Steinhardt**  (1907)  studied  ^-ithmuch 
care  certain  features  of  hypersusceptibility  to  horse 
serum  in  guinea-pigs;  they  note  that  the  French  se- 
runLs  are  much  less  toxic  than  those  used  by  Otto  in 
Frankfort  and  the  serums  used  by  us.  Besredka  and 
Steinhanlt  had  a  mortality  of  about  25  per  cent.,  when 
5  c.c.  of  serum  was  given  intraperitoneally  at  the  sec- 
ond injection,  whereas  death  was  the  nde  in  our  experi- 
ments under  similar  conditions.  Most  of  their  work 
was  done  with  doses  of  0.05  to  0.25  c.c.  given  directly 
into  the  brain,  which  either  killed  or  caused  grave 
sjTnptoms  in  susceptible  guinea-pigs.  Besredka  and 
Steinhardt  lay  stress  upon  the  production  of  **anti- 
anaphylaxis,"  which  we  termed  "immunity.''  They 
found  that  a  single  injection  of  serum  given  into  the 
peritoneum  of  a  sensitized  guinea-pig  conferred  immu- 
nity toasuksetiuent  injection  of  0.25  c.c.  into  the  brain; 
in  one  case  the  anti-anaphylaxLs  was  present  one  and  a 
half  hours  after  the  injection  into  the  alxlominal  cavity. 
They  were  unable  to  demonstrate  any  protective  prop- 
erties in  various  organs  of  imnmne  guinea-pigs,  con- 
finning  our  work  along  the  same  lines. 

\icolle'«  (1907)  found  that  guinea-pigs  were  not  sus- 
ceptible to  the  necrotic  action  induced  l)y  repeated  in- 
jections of  horse  serum,  as  is  the  ca.se  in  rabbits;  this 
corresjx)nds  with  our  ol>servatioiLs.  He  also  found  that 
dailv  injections  or  "spaceii"  injections,  after  the 
metliod  of  Arthus,  did  not  induce  a  high  degree  of  hy- 
{XTsusceptibility  in  guinea-pigs. 

Besredka  »'  (1907)  (juestions  whether  we  should  not 
consider  this  toxic  j)roixjrty  of  horse  serum,  as  well  as 
its  antitoxic  jiower.  lie  suggots  that  a  serum,  0.05 
c.c.  of  which  when  given  into  the  brain  will  kill  or  cause 
grave  symptoms  in  a  sensitive  guinea-pig,  should  be 
considered  as  alwve  the  average  toxicity  and  ought  to 
Ixj  excbided  from  use  in  man. 

Kosemui  and  Anderson  >^  (1907)  in  a  further  contri- 
bution to  the  subject  studied  particularly  the  relation 
of  anaphylaxis  to  immunity.  In  addition  to  confirm- 
ing and  extending  their  work  on  the  specific  nature  of 
the  phenomenon,  they  made  ol)servations  on  the  rela- 
tion of  various  physical  influences  and  chemical  sub- 
stances on  the  reaction.  They  brought  out  the  im- 
IK)rtant  fact  that  proteids  extracted  from  the  bacterial 
cells  and  injcctetl  into  g\iiiiea-pigs  produced  on  the 
second  injection  the  same  train  of  sNinptoms  as  in  the 
case  of  serum-anaphvlaxis.  It  was  found  that  in  cer- 
tain instances  the  hyi)er>usceptibility  produceii  by  those 
bacterial  extracts  left  the  annual  immune  to  the  corre- 
s|K)nding  infection. 
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Vaughan»»  (1906)  advanced  the  theory  that  the  first 
injection  of  the  strange  protcid  is  broken  up  into  com- 
ponents, one  of  which  is  toxic,  but  that  the  animal  is 
not  poisoned  because  this  breaking  up  takes  place 
slowly.  The  cells,  however,  learn  from  this  lesson  how 
to  break  up  the  complex  molecule,  so  that  when  more 
of  the  strange  proteid  is  introduced  at  the  second  in- 
jection it  is  violently  rent  asunder,  quickly  liberating 
large  quantities  of  the  toxic  principle  of  the  complex 
molecule. 

Vaughan  and  Wheeler**  (1907)  have  elaborated  this 
explanation  by  further  studies  upon  egg  white  and  bac- 
terial proteids  split  into  poisonous  and  non-poisonous 
portions.  These  authors  believe  that  when  cg:^  white, 
or  the  non-poisonous  portion  of  ef^  white,  is  injected 
into  a  fresh  animal  certain  cells  of  the  body  are  so  in- 
fluenced that  they  elaborate  a  new  ferment,  which,  in 
the  form  of  zymogen,  remains  in  the  cell  until  activated 
by  the  second  injection,  when  it  is  set  free  and  sphts  up 
the  egg  white  in  a  manner  similar  to  that  used  by 
Vaughan  in  the  laboratory.  Vaughan  and  Wheeler  be- 
lieve that  the  effect  induced  in  the  animal  is  the  same 
as  that  caused  by  the  poisonous  portions  of  egg  white 
as  they  have  split  it  up  in  the  retort. 

Gay  and  Southard '^  (1907)  found  in  guinea-pigs  dy- 
ing from  a  second  injection  of  serum,  and  in  those  which 
had  severe  symptoms  and  were  later  chloroformed, 
what  they  considered  characteristic  lesions.  Consid- 
erable hemorrhages,  rather  definitely  localized,  are  the 
characteristic  gross  lesion.  The  hemorrhages  may  be 
in  one  or  several  organs;  ga.stric  hemorrhages  being 
especially  frequent.  Microscopically,  there  are  in  ad- 
dition to  the  naked-eye  hemorrhages  minute  interstitial 
and  oozing  hemorrhages.  They  also  claimed  to  have 
found  fatty  changes  in  voluntary-muscle  fibres,  heart- 
muscle  fibres,  and  in  nen^e  fibres. 

Their  explanation  of  serum  anaphylaxis  in  the  guinea- 
pig  is  as  follows :  There  is  a  substance  in  horse  serum 
{anaphylactin)  which  is  not  absorbed  by  the  guinea- 
pig  tissue,  is  not  neutralized,  and  is  eliminated  \^ith 
great  slowness  fron)  the  body.  When  a  guinea-pig  is 
injected  with  a  small  amount  of  horse  serum  the  greater 
part  of  its  elements  are  quickly  got  rid  of;  the  ana- 
phylactin remains  and  acts  as  a  constant  irritant  to  the 
body  cells,  so  that  their  avidity  for  the  other  elements 
of  horse  serum  is  greatly  increased.  At  the  end  of  two 
weeks  of  constant  stimulation  by  the  anaphylactin  a 
condition  is  arrivetl  at  where,  if  the  cells  are  suddenly 
presenteii  with  a  large  amount  of  horse  serum,  they  are 
overwhelmed  in  the  exercise  of  their  increased  assimi- 
lating functions,  and  functional  equilibrium  is  so  dis- 
turbed that  local  or  general  death  mav  occur. 

Besredka  and  Steinhardt"  (1907)  found  that  guinea- 
pi^s  could  be  put  in  a  state  of  anti-anaphylaxis  by  the 
injection  of  horse  serum  into  the  brain  as  well  as  into 
the  peritoneal  cavity.  They  consider  it  a  phenomenon 
of  the  same  order  as  the  disintoxication  in  Htro  of  the 
tetanized  brain  by  antitetanic  serum.  They  found  that 
guinea-pigs  could  not  be  sensitized  by  intracerebral 
injection. 

They  think  that  their  results  seem  to  indicate  that 
the  phenomena  of  anaphylaxis  and  anti-anaphylaxis 
are  similar  to  the  precipitating  and  absorbing  actions 
which  govern  the  relation  of  colloids  among  themselves. 

Besredka^  (1907)  confirms  our  published  work  that 
the  toxicity  of  horse  serum  is  destroyed  by  heating  to 
100°  C. ;  he  also  states  that  it  Is  markedly  attenuate<l 
by  varying  degrees  of  temperature  down  to  55°  to  50°  C. 
He  found  that  injection  of  calcium  chloride  the  day  l>e- 
fore  prevented  the  appearance  of  anaphylactic  symptoms. 

In  a  second  paper,  Otto,^^  in  1907,  showed  that  ani- 
mals may  be  sensitized  by  injecting  them  with  the 
serum  of  sensitized  animals.  He  believes  that  the  first 
injection  results  in  a  weakening  or  disappearance  of  the 
portion  (**  rests  '')  of  the  antigens  which  are  in  the  lx>dy, 
and  thus  an  apparent  **  hyi>ersusceptibility "  results. 
The  duration  of  this  hypersusceptibility  depends  upon 
the  amount  of  serum  injec^cJ  the  first  time. 


Richet"  (1907)  gives  a  general  review  of  the  subject 
of  anaphylaxis  and  also  some  very  interesting  work  on 
anaphylaxis  produced  by  a  substance  obtained  from 
Mytilus  edulis.  He  found  that  the  blood  of  a  dog 
sensitized  by  this  substance  when  injected  into  an  un- 
treated dog  sensitized  the  animal  to  an  injection  two 
days  later  of  the  extract. 

He  thinks  that  anaphylaxis  is  due  to  the  presence  of 
a  toxicogenic  substance,  non-toxic  of  itself,  but  pro- 
ducing a  poison  by  reaction  with  the  second  injection  of 
the  extract.  In  support  of  this  view  he  states  that 
in  vitro  a  mixture  of  the  serum  of  a  sensitized  dog  and 
of  the  extract  is  more  toxic  than  the  extract  alone. 

Goodall »  gives  observations  on  ninety  patients  who 
had  received  two  injections  of  hoise  serum;  of  thej^e 
43.4  gave  either  an  immediate  or  accelerated  reaction. 

Besredka*^  (1907)  concludes  that  the  toxicity  of  thera- 
peutic serums  may  be  measured  by  means  of  intra^ 
cerebral  injections  into  sensitized  guinea-pigs.  Meas- 
ured in  this  way,  different  serums  show  a  wide  gamut 
of  toxicity,  the  fatal  dase  varying  from  J  to  -fi,r  c.c. 
This  toxicity  resides  in  the  serum  and  not  in  the  cel- 
lular elements.  The  serum  of  horses  living  under 
apparently  the  same  conditions  have  alx)ut  tlie  same 
toxicity;  mdiWdual  variations  are  rare  and  of  little  im- 
portance. The  difference  in  the  toxicity  of  serums  ap- 
pears to  be  due,  in  the  first  place,  to  their  origin,  and,  m 
the  second  place,  to  their  age.  Serums  are  liypertoxic 
on  the  day  of  bleeding,  and  gradually  lose  their  toxicity. 
This  loss,  rapid  at  first,  becomes  gradual  after  the 
tenth  day.  All  therapeutic  serums  should  be  consid- 
ered toxic  within  two  months  of  bleeding.  In  a  general 
way,  all  serums  that  excite  grave  anaphylactic  phe- 
nomena in  doses  of  A  to  ^^^^  c.c,  and,  a  fortiori,  above 
this  amount,  should  be  considered  toxic.  Besredka 
finally  states  that  the  technique  of  dosage  by  the  in- 
tracerebral method  is  rapid,  simple,  and  not  expensive. 

Serum  Anaphylaxis. — Horse  serum,  either  normal  or 
antitoxic,  when  injected  into  normal  guinea-pigs,  causes 
no  symptoms.  By  "normal  "  guinea-pigs  is  meant 
animals  that  have  not  previously  received  treatment  of 
any  kind  and  were  born  of  untreated  mothers. 

As  much  as  20  c.c.  may  be  injected  into  the  peri- 
toneal ca\'ity  of  a  guinea-pig  without  causing  any  ap- 
parent inconvenience  to  the  animal.  When  injected 
subcutaneously  there  may  be  a  slight  local  reaction, 
which  disappears  in  a  few  hours.  Small  amounts  of 
horse  serum,  such  as  0.25  c.c  may  be  injected  directly 
into  the  brain  without  caiLsing  any  untoward  symp- 
toms. If,  however,  horse  serum  be  injected  into  a 
used  guinea-pig  the  result  is  almost  invariably  fatal. 
By  a  "used  "  or  ** treat eil  "  guinea-pig  we  mean  one 
that  has  recovered  from  the  effects  of  an  inoculation  of 
the  toxin-antitoxin  mixture  used  in  testing  the  po- 
tency of  antitoxic  serum,  or  one  that  has  receive<l  a 
prior  injection  of  horse  serum. 

Very  characteristic  symptoms  are  produced  by  horse 
serum,  either  normal  or  antitoxic,  when  injected  into  a 
susceptible  guinea-pig.  The  symptoms  are  apparently 
the  same  whether  the  injection  is  made  subcutaneously 
or  into  the  peritoneal  cavity,  or  whether  normal  or  anti- 
toxic horse  serum  is  used.  In  five  or  ten  minutes  after 
injection  the  pig  manifests  indications  of  respiratory  em- 
barrassment by  scratching  at  the  mouth,  coughing,  and 
sometimes  by  spasmodic,  rapid,  or  irregular  breathing; 
the  pig  becomes  restless  and  agitated.  This  stage  of 
exhilaration  is  soon  folio weti  by  one  of  paresis  or  com- 
plete paralysis.  The  pig  is  unable  to  stand  or,  if  it  at- 
tempts to  move,  falls  upon  its  side;  when  taken  up  it  ''s 
limp.  Spasmodic,  jerky,  and  convulsive  movements  now 
supervene. 

rigs  in  this  stage  with  complete  paralysis  may  fully 
recover,  but  usually  convulsions  appear,  and  are  almost 
invariably  a  forerunner  of  death.  Symptoms  appear 
alxnit  ten  minutes  after  the  injection  has  been  given; 
occa-sionally  in  pigs  not  very  susceptible  they  are  de- 
lave<i  thirty  to  forty-five  minutes.  Only  in  one  or  two 
instances  of  the  several  hundre<l  pigs  which  we  have 
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observed  have  the  symptonw  developed  after  one  hour. 
Pigs  developing  symptoms  as  late  as  this  are  not  very 
susceptible  and  do  not  die.  The  chain  of  symptoms  is 
exceedingly  characteristic.  The  symptoms  do  not  al- 
ways follow  in  the  order  given.  Death  usually  occurs 
witnin  an  hour  and  frequently  in  less  than  thirty  minutes. 

If  the  second  injection  be  made  directly  into  the  brain 
the  symptoms  are  manifested  with  exp.osive  violence, 
the  animal  frequently  dying  within  two  to  three  min- 
utes. The  same  is  also  true  if  the  second  injection  be 
made  directly  into  the  heart. 

Judging  from  the  symptoms  produced  by  the  injec- 
tion of  horse  serum  mto  a  susceptible  guinea-pig  we 
assumed  that  the  poison  acted  upon  the  nervous  sys- 
tem. Autopsies  done  immediately  after  the  death  of 
the  guinea-pigs  showed  invariably  that  the  heart  con- 
tinue to  beat  long  after  respiration  had  ceased.  In 
some  instances  the  lieart  would  continue  to  beat  a  full 
hour  when  exposed.  This  would  seem  to  indicate  that 
we  were  dealing  with  a  poison  wliich  caused  death 
through  the  nervous  control  of  the  respiration. 

A  sensitive  guinea-pig  was  given  an  injection  of  se- 
rum causing  the  death  of  the  animal  in  thirty  minutes. 
Immediately  after  death  the  phrenic  nerve  was.  ex- 
posed and  stimulated  high  up,  causing  contractions  of 
the  diaphragm  both  upon  making  and  breaking  the 
galvanic  current.  The  contractions  were  also  caused 
with  the  induced  current.  The  contractions  of  the 
diaphragm  caused  by  stimulating  the  phretiic  nerve  in 
this  way  were  produced  with  a  weaker  current  than 
those  required  to  cause  similar  contractions  in  a  norniid 
control  guinea-pig. 

By  a  series  of  experiments  we  were  able  definitely  to 
establish  the  fact  that  this  toxic  property  of  serum  had 
no  relation  to  infections  i^ith  the  B.  diphtherice,  or  to 
injections  of  the  toxin  and  toxon,  and  bore  absolutely 
no  relation  to  the  antitoxic  content  of  the  senmi.  Xor- 
mal  horse  serum  is  as  poisonous  to  a  sensitive  animal 
as  antitoxic  horse  serum.  An  animal  may  be  sensitized 
as  readily  with  normal  serum  ami  subsequently  poi- 
soned with  normal  serum  as  ^ith  antitoxic  serum.  This 
property  is  inherent  in  blood  senim  and  bears  no  rela- 
tion to  its  antitoxic  properties. 

We  are  of  the  opinion  that  the  substance  which  sen- 
sitizes the  guinea-pig  is  perhaps  the  same  as  that  which 
later  poisons  it.  Profound  chemical  changes,  perhaps 
in  the  central  nerve  cells,  are  probably  produced  by  the 
first  injection.  We  devoted  much  time  to  the  isolaticm 
of  this  sensitizing  principle,  without  success. 

It  is  unaffected  by  the  various  preservatives  used  for 
the  preservation  of  antitoxic  senmi ;  by  drying ;  by  pre- 
cipitation with  anmionium  sulphate  or  magnesium  sul- 
phate; and  by  the  admixture  with  diphtheria  or  te- 
tanus toxins.  Formaldehyde  likewise  has  no  influence 
upon  this  principle.  Serum  heated  to  60°  C.  for  thirty 
minutes  is  as  potent  in  sensitizing  animals  to  a  subse- 
quent injection  as  the  unheated  senmi. 

The  removal  of  the  spleen  or  the  thyroid  from  the 
animal  before  or  after  receiving  the  sensitizing  dose, 
apparently  has  no  influence  upon  the  development  of 
anaphylaxis. 

(Jay  and  Southard  **  first  pointed  out  that  if  the  blood 
of  a  guinea-pig  which  hiis  receivetl  a  small  sensitizing 
dose  of  normal  horse  serum  l)e  drawn,  the  serum  col- 
lected, and  1.5  c.c.  of  this  be  given  to  a  normal  guinea- 
pig,  the  normal  animal  is  rendered  su.sceptible  to  a  sul>- 
sequent  injection  of  horse  senim  given  fifteen  days 
later.  ThLs  shows  that  the  sensitizing  substance,  or 
anaphylaciin,  as  it  is  called,  is  present  in  the  blood 
senim  of  a  sensitive  animal.  It  must  be  present  in  an 
exceedingly  minute  amount,  as  we  have  shown  that  the 
blood  of  guinea-pigs  receiving  only  -,^,7  c.c.  of  senim 
contains  this  sul)stance  many  months  later,  and  that 
1.0  c.c.  when  injected  into  a  normal  animal  renders  it 
seasitive  to  a  snl)seq\ient  injection  of  horse  serum. 

(luinea-pigs  may  be  sensitized  by  either  large  or 
small  amounts  of  serum.  Amounts  as  great  as  10  c.c. 
have  sensitized  the  animals,  while  amounts  as  minute 


as  Tffo*o»Po  c.c.  did  likewise.  The  optimum  sensitizing 
amount,  however,  appears  to  be  from  -ji^j  to  ^^^yij  c.c. 

It  has  appeareil  to  us  in  our  work  that  the  animals 
are  rendereu  slightly  more  sensitive  if  given  a  mixture 
of  toxin-antitoxin  used  in  testing  serum.  This  may  be 
due  to  the  fact  that  the  toxin,  which  Ls  not  completely 
neutralized  by  the  senim  or  which  becomes  disasso- 
ciated, may  lower  the  resistance  of  the  animal  to  some 
extent.  Guinea-pigs  are  sensitized  if  the  injection  be 
given  subcutaneously,  intraperitoneally,  directly  into 
the  heart,  into  the  brain,  or  by  the  mouth. 

The  Toxic  Principle. — At  one  time  we  made  efforts 
to  isolate  the  active  principle  in  horse  serum  which 
causes  the  symptoms,  but  as  soon  as  we  realized  that 
this  principle  present  in  horse  serum  exerts  its  action 
in  (]uantities  so  minute  as  to  place  it  almost  in  the 
category  of  the  ferments,  and,  further,  when  we  con- 
cludetl  from  our  work  that  this  toxic  principle  is  doubt- 
less one  of  those  highly  organized  and  complex  proteid 
substances  belonging  to  the  "haptin  "  group,  we  recog- 
nize<i  how  hopeless  it  would  be  with  present  technique 
to  isolate  this  substance.  Nevertheless,  we  devotetl 
much  time  and  study  to  its  relation  to  various  chemical, 
physical,  and  elt»ctrical  influences.  The  practical  im- 
portance of  eliminating  or  neutralizing  this  toxic  prin- 
ciple from  horse  senim  is  at  once  evident. 

We  heated  serum  for  various  lengths  of  time  to  60°, 
70°,  80°,  90°.  and  100°  C,  and  found  that  the  toxic 
property  is  entirely  destroyed  by  heating  to  100°  C.  for 
twenty-five  minutes.  The  toxic  principle  is  not  affecteil 
by  various  chemicals  such  as  calcium  chloride,  sodium 
mtrate.  magnesium  sulphate,  ammonium  sulphate,  and 
formaldehyd.  It  is  not  aflfected  by  various  ferments, 
idkaloids,  and  similar  substances,  such  as  taka-dias- 
tase,  pancreatin,  rennin.  myrosin,  invert  in.  emuLsin, 
pepsin  in  acid  solution  and  in  alkaline  solution,  inglu- 
vin,  malt,  papain,  atropine,  strychnine,  morphine,  and 
caffeine.  It  is  not  affected  by  freezing  at  15°  F.,  or  by 
filtration  through  porcelain,  drying,  precipitation,  and 
<lialysis.  or  exposure  to  the  x-rays. 

We  found  it  interesting  to  compare  the  toxic  effects 
upon  sensitive  animals  of  untreated  antitoxic  .serum, 
and  the  precipitated  and  refineil  antitoxin;  bulk  for 
bulk  we  found  them  tnjually  toxic.  But  as  the  same 
numl>er  of  units  can  he  given  in  half  the  bulk  there  is 
a  manifest  advantage  in  using  the  precipitated  serum, 
as  the  nishes  and  untoward  effects  of  serum  depend  to 
Home  extent  upon  the  volume  of  serum  administered. 

The  smallest  amount  of  serum  given  intraperitone- 
ally that  we  have  found  to  caiLse  death  is  0.1  c.c.  This 
amount,  when  given  directly  into  the  heart,  is  sufficient 
to  cau.se  the  death  of  the  animal,  while  0.25  c.c.  given 
into  the  brain  is  almost  invariably  fatal.  In  most  of 
our  work,  however,  we  have  used  5  or  6  c.c.  of  serum 
intraperitoneally.  and  this  seems  to  be  the  favorite  dose 
of  other  workers.  Certain  symptoms  in  guinea-pigs 
caused  by  a  second  injection  of  the  serum  suggested  to 
us  that  the  action  might  be  due  to  hemolysis  or  the 
formation  of  precipitins.  By  a  large  number  of  experi- 
ments, however,  we  were  able  to  exclude  l)oth  hemoly- 
sis and  the  formation  of  precipitins  as  factors.  The 
toxic  action  bears  no  relation,  therefore,  to  hemolysis 
or  to  precipitin  formation. 

Early  in  our  work  the  question  arose  whether  the 
toxic  action  of  horse  senim  was  sjx>cific.  We  found  it 
to  be,  for  the  various  sera,  (juantitatively  specific.  That 
Is.  if  a  guinea-pig  were  seasitized  with  horse  serum  and 
then  injecte<l  with  hog  serum,  slight,  if  any,  symptoms 
woiild  result.  The  converse  of  this  is  also  true.  We 
tested  some  eight  or  ten  different  sera  and  found  that 
death  never  occurred  except  when  a  homologous  serum 
was  given  at  the  second  injection.  If.  however,  pro- 
teid substances  of  a  widelv  different  nature  are  u.setl, 
the  action  then  is  al)solutely  specific.  For  example: 
If  a  guinea-pig  is  sensitized  with  horse  serum  and  then 
sulxsequcntly  injected  with  egg  white  or  milk  no  re- 
sults follow;  but  if  the  animal  is  sensitized  at  the  first 
injection  with  egg  white  and  then  given  a  second  injec- 
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tion  of  egg  white,  the  result  Ls  serious  symptoms  or 
death. 

We  have  recently  shown  =«  that  guinea-pigs  may  be 
In  a  state  of  anaphylaxis  to  three  proteid  substances  at 
the  same  time,  and  respond  to  a  subsequent  injection  of 
«ach  of  those  substances.  Thus  guinea-pigs  may  be 
sensitized  to  horse  serum,  egg  white,  and  milk.  They 
may  be  sensitized  at  the  same  time  by  giving  the  in- 
jections of  the  substances  in  diflFerent  parts  of  the  body 
or  by  mixing  the  three  and  giving  at  one  dose,  or  they 
may  be  sensitized  at  different  times  by  giWng  the  sul)- 
i?tances  at  interva's  of  fourteen  days.  If  these  animals 
arc  then  given,  after  an  interval  of  fourteen  days  from 
the  last  injection,  an  injection  of  any  one  of  these  three 
substances,  either  death  or  severe  s^inptoms  result.  If 
•death  does  not  occur,  the  animal  will  react  when  tested 
•on  the  next  day  A^ith  the  second  substance.  If  the  ex- 
periment is  fortunate  he  recovers,  and  is  finally  tested 
on  the  third  day  for  the  third  substance,  which  may  re- 
sult in  death.  The  guinea-pigs  carry  the  three  charges 
of  the  three  proteids  at  the  same  time.  They  are  in  a 
condition  of  anaphylaxis  to  the  three  foreign  proteid 
sul)stances.  Finally,  they  react  to  each  one  separately 
like  three  separate  diseases. 

Animals  may  have  severe  symptoms  and  appear  al- 
most moribund,  but  recover;  and  the  recovery  is  al- 
wavs  complete  in  twenty-four  hours. 

the  experiments  above  alluded  to  have  strengthened 
our  beliei  that  the  phenomenon  of  anaphylaxis  is  not 
<lep(*ndent  upon  morphological  changes,  but  upon  chem- 
ical changes  induced  by  the  action  of  the  two  injections 
of  foreign  proteid. 

A  certain  time  is  nece5?sary  to  elapse  between  the  first 
and  second  injections  of  the  foreign  proteid  before  the 
toxic  action  is  manifest.  This  '*  period  of  incubation  " 
is  from  ten  to  twelve  days  and  corresponds  suggestively 
with  the  period  of  incubation  of  tlie  serum  disease, 
which  von  Pirquet  and  Schick  place  at  eight  to  thirteen 
days,  and  with  the  period  of  incubation  of  some  of  the 
infectious  diseases. 

If  a  guinea-pig  be  given  an  injection  of  serum  and 
then  be  injected  any  time  before  the  eighth  day  no  ill 
results  follow.  In  other  words,  the  animal  has  not  had 
time  to  enter  a  state  of  anaphylaxis  to  the  foreign  pro- 
teid. If.  however,  the  injection  be  given  after  the 
-eighth  or  tenth  day  the  animal  is  then  in  a  state  of  ana- 
phylaxis or  hypersusceptibility  to  the  foreign  proteid. 
The  shortest  interval  oetween  the  two  injections  in 
which  we  have  found  death  to  occur  is  twelve  days. 
The  animal,  however,  remains  susceptible  a  very  long 
time.  The  longest  period  which  we  have  observed  is 
732  days  between  the  first  and  the  second  treatment. 
We  have  no  doubt,  however,  that  the  animal  remains 
susceptible  during  its  entire  life. 

Immunity  to  Anaphylaxis. — (luinea-pigs  may  be  ac- 
tively "immunized  "  against  this  hypersusceptibility. 
This  may  be  done  in  several  ways.  One  way  is  to  give 
repeated  injections  for  the  first  ten  days  before  the 
animal  reaches  the  staj^  of  anaphylaxis.  Another  is 
to  give  a  large  primary  inoculation  and  sublethal  doses 
frequently  repeated.  We  were  unable  to  show  that  the 
blood  serum  or  juices  of  any  organ  of  an  immunized 
guinea-pig  could  confer  immunity  upon  a  sensitized 
icuinea-pig  to  subsequent  injections  of  serum.  It 
would,  therefore,  appear  that  the  "immune  body,"  if 
any  such  exists  against  the  toxic  action  of  horse  serum, 
is  not  free  in  the  blood  or  body  juices,  as  is  the  case,  for 
instance,  in  diphtheria. 

Feeding  Experiments. — Ouinea-pigs  may  be  sensitized 
by  feeding  meat  or  serum.  Uhlenhuth^  found  that 
when  rabbits  are  fed  ^nth  egg-albumin  by  means  of  a 
stomach  tube,  their  blood  after  a  while  develops  the 
power  to  precipitate  egg-albumin. 

Metalnikoff*"  reports  that  he  attained  immunization 
!)y  feeding  one  animal  with  the  blood  of  another.  He 
fed  horses'  blood  to  white  rats,  and  noted  that  after 
several  weeks  the  serum  of  the  rats  developed  decided 
agglutinative  and  hemolytic  properties. 


We  found  that  guinea-pigs  could  be  sensitized  by  feed- 
ing them  for  some  days  on  horse  meat  or  dried  horse 
serum  mixed  in  with  tlieir  food.  We  did  not  use  a  stom- 
ach tube,  as  the  possibilities  of  making  slight  wounds  in 
the  esophageal  or  gastric  mucosa  would  vitiate  the  feed- 
ing experiments,  as  we  knew  from  our  previous  work 
that  very  small  quantities  could  readily  sensitize  the  ani- 
mal to  a  subsequent  injection  of  serum. 

If  the  guinea-pigs  that  had  been  fed  wnth  horse  meat 
or  horse  serum  were  injected  with  horse  serum  after  an 
interval  of  at  least  fourteen  days,  they  reacted  in  a  char- 
acteristic manner. 

We  also  found  that  guinea-pigs  could  be  sensitized 
to  cattle  senim  by  feeding  them  with  beef.  Cooking 
the  meat  entirely  destroyed  its  sensitizing  properties. 

The  fact  that  guinea-pigs  may  be  renderea  suscepti- 
ble by  the  feeding  of  strange  proteid  matter  opens  an 
interesting  question  as  to  whether  sensitized  guinea- 
pigs  may  also  be  poisoned  by  feeding  nnth  the  same 
serum.  If  man  can  be  sensitized  in  a  similar  way  by 
the  eating  of  certain  proteid  substances  it  may  throw 
light  upon  those  interesting  and  obscure  cases  in  which 
the  eating  of  fish  and  other  sea  food,  etc.,  by  certain  in- 
dividuals habitually  causes  sudden  and  sometimes  seri- 
ous symptoms. 

Hereditary  Trc.n^mission. — In  the  course  of  our  work 
we  had  the  opportunity  to  test  the  susceptibility  of  the 
young  of  susceptible  female  guinea-pigs  and  we  found 
that  hypersusceptibility  to  the  toxic  action  of  horse 
serum  is  always  transmitted  from  the  mother  guinea- 
pig  to  her  young.  This  function  is  solely  maternal; 
the  male  takes  no  part  whatever  in  the  transmission 
of  these  acquired  properties.  Whether  this  maternal 
transmission  is  heretiitary  or  congenital  cannot  be 
definitely  stated.  We  are  able  to  exclude  the  milk  as 
a  factor  in  transmitting  the  hypersusceptibility  to  the 
toxic  action  of  horse  serum  by  a  series  of  exchange  ex- 
periments. 

"Exchange  "  experiments  consist  in  at  once  placing 
guinea-pigs  born  of  a  susceptible  mother  to  nurse  with 
an  untreated  female  and,  in  exchange,  the  young  of  the 
untreated  female  are  at  the  same  time  placed  to  nurse 
with  the  susceptible  female.  From  these  "exchange  '' 
experiments  we  learn  that  the  hypersusceptibility  is  not 
transmitted  to  the  young  in  the  milk. 

We  also  learn  from  our  experiments  that  hypersus- 
ceptibility may  l^e  transmitted  from  mother  to  young 
whether  the  mother  is  sensitized  before  or  after  con- 
ception. The  fact  that  this  influence  may  take  place 
after  conception  might  be  taken  to  indicate  that  the 
transmission  is  congenital  and  not  hereditary. 

These  results  upon  the  hereditary  transmission  of  the 
susceptibility  to  the  poisonoiLs  action  of  horse  serum  in 
guinea-pigs  may  throw  Hght  upon  the  well-known  in- 
herited tendency  to  tuberculosis  in  children  born  of  a 
tuberculous  parent.  There  are  certain  analogies  be- 
tween the  action  of  tuberculosis  and  horse  serum.  Both 
produce  a  hypersensitiveness  and  also  a  certain  de- 
gree of  immunity.  Now  that  we  have  proved  that  this 
hyi^ersensitiveness,  or  anaphylactic  action,  in  the  case  of 
horse  serum  may  be  transmit te<l  hereditarily  in  guinea- 
pigs,  may  it  not  throw  light  upon  the  fact  that  tuber- 
culovsis  "runs  in  families''?  While  there  are  several 
recorded  instances  demonstrating  that  immunity  to 
certain  infectious  diseases  may  be  transmitted  from  a 
mother  to  her  young,  this  is.  as  far  as  we  know,  the  first 
reconleci  instance  in  which  hypersensitiveness,  or  a  tend- 
encv  to  a  disease,  has  been  experimentally  shown  to 
be  hereditarily  transmitted  from  a  mother  to  her  young. 

Action  oj  Horse  Serum  upon  Man  and  Other  Animals. 
— It  may  be  that  man  cannot  be  sensitized  in  the  same 
way  that  we  have  shown  is  the  case  isnth  guinea-pigs. 
We  made  no  human  experiments,  but  have  collecteil 
data  obtained  by  others  which  have  a  direct  bearing  on 
this  question.  Firquet  and  Schick  injected  children 
with  antitoxic  horse  serum  at  intervals.  It  has  been 
customary  to  immunize  nurnlxjrs  of  children,  when  ex- 
posed to  diphtheria,  with  antitoxic  horse  serum  at  in- 


359 


Anaphjlaxls* 
Anaplif-laxls* 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


tervals  of  from  three  to  four  weeks.  We  have  no  doubt 
that  there  are  many  such  instances  on  record  and.  so 
far  as  we  know,  this  practice  has  never  caused  death. 
Repeated  injections  of  horse  serum  into  man  is  not  an 
infrequent  occurrence.  Patients  sulTerinfj  with  diph- 
theria are  often  given  injections  of  antitoxic  serum  at 
short  and  frequent  intervals.  Is  is  also  not  rare  for 
persons  to  have  several  attacks  of  diphtheria  at  long 
mtervals  and  to  be  treated  each  time  with  antidiph- 
theritic  serum.  Certain  serums — for  example,  the  anti- 
tubercle  serum  of  Maragliano,  or  the  antirheumatic 
serum  of  Menzer— are  habitually  used  by  giving  injec- 
tions at  intervals  of  days  or  weeks.  In  all  of  these  cases 
of  frequent  and  repeated  injections  the  amount  which 
has  been  injecte<i  and  the  interval  between  the  injec- 
tions must  be  taken  into  account  in  relation  to  this 
work.  Pirquet  and  Schick  in  their  work  on  '*  Serum- 
disease  "  give  the  following  instances  in  which  children 
received  two  injections  of  horse  serum  at  intervals  of 
from  sixteen  to  forty-two  days  between  the  first  and 
second  injections. 

Leopold  //.—October  3d,  1902.  100  c.c.  scarlet-fever 
serum  (Moser).  Eight  days  following  this  injection 
symptoms  of  the  serum  disease  appeared  and  lasted 
several  weeks.  December  2d,  1902.  Fifty  days  after 
the  first  injection  patient  received  2d  c.c.  antidiphtheritic 
serum  under  skin  of  arm.  In  fifteen  minutes  foUoA^-ing 
this  second  injection  stormy  symptoms  set  in.  The 
boy  be^an  to  cry  and  complained  of  nausea.  (Pxiema 
of  the  lip  set  in  and  soon  spread  over  the  whole  face. 
In  several  hours  general  urticaria. 

Heinrich  /C.— Three  years  old.  June  13th.  1902.  100 
c.c.  scarlet-fever  serum.  On  the  eighth  day  following 
the  injection,  symptoms  of  the  senim  disease  appeared 
w^hich  lasted  until  the  twenty-sixth  day.  July  7th. 
Thirty-four  days  following  the  first  injection,  1  c.c.  anti- 
diphtheric  serum  injected  into  the  left  arm.  The  same 
afternoon  urticaria  and  swelling  of  the  lips.  The  next 
morning  the  arm  was  highly  oedematous. 

Alexandrine  K. — Nine  years  old.  May  28th,  1902. 
180  c.c.  nonnal  horse  senim.  Eleven  days  after  the 
injection  severe  symptoms  appeared,  which  lasted  until 
June  17th.  Sixteen  days  following  the  first  injection, 
given  1  c.c.  diphtheritic  antitoxic  serum  in  the  rigfit  fore- 
arm. Next  morning,  the  hand  was  swollen,  very  pain- 
ful, and  smarted  to  such  an  extent  that  the  infection 
was  consideretl  of  an  erysipelatous  nature.  All  redness 
and  swelling  disappeared  in  a  few  days. 

ElizalH'th  K. — Six  and  one-half  years  old.  May  3d, 
1902.  (jiven  180  c.c.  scarlet-fever  serum.  May  15th, 
twelve  days  following,  sudden  rise  of  temperature  to 
39.4°  C.  Swelling  of  the  lymph  nodes.  No  exanthem. 
Nineteen  days  after  the  first  injection  50  c.c.  .scarlet- 
fever  serum,  following  which  oc<jurred  severe  and  pain- 
ful oedema  of  the  skin  of  the  alxlomen,  which  spread  to 
the  labia  and  thighs,  and  disappeareil  in  about  a  week. 

Franz Z. — June^th,  1903.  1  c.c.  antidiphtheritic  serum. 
June  16th  had  urticaria,  al)out  nine  days  after  the  injec- 
tion. August  2d,  eight  weeks  after  first  injection,  again 
given  5  c.c.  antidiphtheritic  senim.  Shortly  following, 
urticaria  and  swelling  of  the  face. 

Frieda  Z. — June  10th,  1903.  1  c.c.  antidiphtheritic  se- 
nim. June  26th,  sixteen  days  following,  the  same  injec- 
tion repeated  and  acted  in  all  respects  similar  to  the 
alxive  case,  Franz  Z.,  her  bn)ther.  On  August  2d  she 
was  again  given  5  c.c.  antidiphtherlic  serum.  <  )ne  hour 
later  her  face  became  red  and  swollen.  The  lids  be- 
came so  oedematous  that  she  could  not  ojwn  her  right 
eye.  In  two  hours  there  was  general  urticaria.  Tem- 
perature. 38.6°  C.     Moderate  swelling,  locally. 

Elli  M. — Four  months  old.  First  injection  June  20th, 
1904.  12  c.c.  antidiphtheritic  serum.  Ten  days  later 
sudden  rise  of  temperature  to  39°  C.  and  urticaria.  The 
fever  lasted  two  days.  Eruption  later  Iwcame  measle- 
like  and  remained  several  days.  Nineteen  days  after 
the  first  injection  5  c.c.  anti<liphtheritic  serum.  One 
hour  after  this,  severe  general  urticaria.  From  the  site 
of  injection,  swelling  of  the  skin  of  the  alxlomen.     In 


the  afternoon  the  temperature  rose  to   39.5°  C. ;  fre- 
quent vomiting. 

Leopoldine  K. — December  Ist,  1903.  5  c.c.  horse  se- 
rum. Twenty-seven  days  following  the  first  injection, 
patient  received  1  c.c.  antidiphtheritic  serum.  One  hour 
following  this  last  injection,  definite  swelling  of  the 
right  hand,  which  later  spread  to  the  entire  arm. 

.\11  these  eight  cases  show  this  in  common,  that  after 
the  first  injection  of  horse  serum  the  symptoms  of  the 
senim  disease  appear  after  the  normal  period  of  incu- 
bation, namely,  between  the  eighth  to  thirteenth  day. 
But  when  the  same  individuals  are  again  injected  with 
horse  senim  after  intervals  of  sixteen  to  forty-two  da>'s, 
there  reappear  at  once,  or  at  least  within  twenty-fc.ur 
hours,  symptoms  of  the  serum  disease. 

Von  Pirquet  and  Schick  further  give  a  list  of  sixty 
children  who  were  injected  with  antitoxic  horse  senim 
at  intervals  from  six  days  to  seven  and  a  half  years 
between  the  first  and  second  injections.  They  K>und 
that  when  the  second  injection  was  given  from  fourteen 
days  to  four  months  after  the  first  injection  they  ob- 
tained, with  great  regularity,  what  they  termed  "the 
immediate  reaction."  but  when  the  interval  between 
the  first  and  second  injection  is  over  four  months  they 
obtained  Httle  or  no  immediate  reaction,  but  what  they 
termed  "an  accelerated  reaction."  for  the  fever,  urti- 
caria, and  other  symptoms  of  the  serum  disease  ap- 
peared on  the  fifth,  sixth,  seventh,  or  eighth  day.  It 
wiW  be  remembereti  that  the  normal  period  of  incuba- 
tion for  the  symptoms  of  the  serum  disease  to  appear 
after  the  first  injection  is  between  the  eighth  and  thir- 
teenth day.  Von  Pirquet  and  Schic^  lay  special  stress 
upon  the  phenomena  of  the  "immediate  "  and  "ac- 
celerateil "  -eactions  foUovving  the  second  injection. 

We  might  also  conclude,  despite  the  suggestion  in  our 
work  upon  sensitizing  guinea-pigs  by  feeding  them  with 
horse  senim  or  horse  meat,  that  children  may  not  be 
.sensitized  to  the  toxic  action  in  horse  serum  by  eating 
horse  meat,  from  the  fact  that  horse  meat  is  a  favorite 
article  of  diet  in  certain  European  countries,  and  there 
is  nothing  on  record  to  show  tnat  the  injection  of  horse 
serum  in  those  countries  is  fraught  with  more  danger 
than  where  this  practice  does  not  obtain.  We  must, 
however,  remember  that  our  work  has  shown  that 
guinea-pigs  are  seasitized  with  exceedingly  minute 
quantities  of  the  strange  proteid,  and  that  repeated  in- 
jections cause  an  immunity ;  and  it  is  possible  that  the 
same  action  may  be  tnie  of  feeding. 

Man  reacts  to  the  first  injection  of  horse  senim  after 
a  period  of  incubation  of  eight  to  thirteen  days.  Ciuinea- 
pigs  show  practically  no  reaction  following  the  first  in- 
jection. Both  react  to  a  second  injection.  The  reac- 
tions in  man  and  the  guinea-pig,  however,  diflfer  lx>th 
in  severity  and  in  kind.  The  relation,  therefore,  that  our 
ol>servations  upon  the  guinea-pig  may  have  in  its  ap- 
plication to  man  must  await  further  study.  Of  course, 
the  fact  that  other  animals  Iwsidcs  man  and  guinea- 
pigs  react  to  a  second  injection  of  horse  senim  would 
seem  to  indicate  that  we  are  dealing  with  one  and  the 
same  action.  We  have  tasted  monkeys,  rabbits,  mice, 
dogs,  cats,  rats,  chickens,  and  pigeons  to  determine 
whether  any  of  these  animals  may  be  sensitized  to  the 
action  of  horse  serum.  Thus  far  we  have  obtained  a 
resfwnse  in  the  dogs,  rabbits,  and  cats. 

Von  Pirquet  and  Schick  also  ft)\in'l  that  the  first  in- 
jection into  rabbits  causctl  no  clinical  etTect.  but  that 
sul>se(iuent  sulx^utaneous  injections  causi»d  immediate 
;  reaction  in  the  production  of  local  cpdema  which  ex- 
!  tende<l    even    to    gangrene.     Second    injections,    when 

•  introduced  intravenously,  produced  symptoms  of  col- 
lapse and  even  death.  Art  bus  also  found  that  the  in- 
jection of  horse  serum  into  rabbits  caused  no  svTnptoms. 
whether  the  horse  serum  was  injected  subcutaneousl;' 
or  intravenously,  but  when  he  inject tnl  the  senim  everv 

,  .six  days  sulx^utaneously  he  obtained,  after  the  fourth 
injection,  (edema  and  local  reaction  which  continue  1 

•  to  ganjn*ene. 

I       A  rabbit  which  von  Pirquet  and  Schick  had  previr 
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ously  treated  with  eight  injections  was  then  given 
2  c.c.  of  horse  serum  into  the  ear  vein.  The  rabbit 
reacteil  to  this  in  a  minute  and,  after  characteristic 
symptoms  similar  to  those  we  see  in  guinea-pi^s,  diet! 
in  about  four  minutes.  Arthus  obtained  similar  re- 
sults with  repeated  injections  of  sterilized  milk. 

H  y  per  susceptibility  and  Immunity  Produced  by  Bac- 
terial Proteias. — Experimental  studies  -with  the  bac- 
terial proteids  are  of  the  greatest  importance  on  account 
of  the  practical  uses  to  which  results  along  this  line  may 
lead.  Our  conviction  that  the  phenomenon  of  hyper- 
susceptibihty  which  we  have  been  studying  in  the 
guinea-pig  has  a  deep  significance  in  general  pathology, 
especially  in  the  problem  of  immunity,  induced  us  to 
undertake  an  extensive  series  of  experiments  with  pro- 
teid  extracts  obtained  from  bacterial  cell  masses.  Some 
of  this  work  is  sufficiently  advanced  for  us  to  record 
our  results  in  part. 

Hypersusceptibility  may  easily  be  induced  in  guinea- 
pigs  with  proteid  extracts  obtained  from  the  bacterial 
cell.  The  first  injection  of  most  of  the  extracts  used 
by  us  seems  comparatively  harmless  to  the  animal.  A 
second  injection  of  the  same  extract  shows,  however, 
that  profound  physiological  changes  have  taken  place. 
A  definite  period  must  elapse  between  the  first  and  sec- 
ond injection.  The  symptoms  presented  by  the  guinea- 
pigs  as  a  result  of  the  second  injection  resemble  those 
caused  by  horse  serum. 

The  phenomenon  induced  by  a  second  injection  is 
followed  (in  certain  cases)  by  an  immunity  to  the  cor- 
responding infection. 

These  results  strengthen  our  belief  that  the  phenome- 
non of  hypersusceptibility  has  a  practical  significance 
in  the  prevention  and  cure  of  certain  infectious  proc- 
esses. It  gives  a  possible  explanation  of  the  period  of 
incubation  of  some  of  the  communicable  diseases.  Is 
it  a  coincidence  that  the  period  of  incubation  of  a  num- 
ber of  infectious  diseases  is  about  ten  to  fourteen  days, 
which  corresponds  significantly  with  the  time  required 
to  sensitize  animals  with  a  strange  proteid?  In  certain 
infectious  diseases  with  short  periods  of  incubation, 
such  as  pneumonia,  the  crisis  which  commonly  appears 
about  the  tenth  day  may  find  a  somewhat  similar  ex- 
planation. It  Ls  evident  that  disease  proca*wes  pro- 
duced by  soluble  toxins,  such  os  diphtheria  and  tetanus, 
do  not  belong  to  the  category  now  under  consideration. 

We  propose  to  pursue  our  work  along  these  lines  so 
ai?  to  develop  this  working  hypothesis  into  possible  prac- 
tical results  leading  to  the  prevention  and  cure  of  cer- 
tain of  the  communicable  diseases. 

Extract  of  Colon  Bacillus. — The  extract  from  the 
colon  bpcillus  in  the  following  experiments  was  obtained 
as  follows :  A  two-day-old  culture  of  B.  coli  communis 
in  Dunham's  solution  was  used  to  inoculate  heavily  the 
surface  of  eighty-four  large  agar  plates.  These  plates 
were  grown  at  37°  C.  for  four  clays  and  the  surface 
growtli  collected.  The  bacterial  mass  was  frozen  forty- 
eight  hours  at  about  15°  F.,  thawed  at  room  tempera- 
ture, and  then  ground  with  sand  by  hand  in  a  mortar 
for  five  hours,  shaken  vigorously  half  an  hour,  and 
again  frozen  eighteen  hours.  After  again  thawing,  the 
fluid  was  diluted  with  salt  solution  and  filtered  through 
a  Berkefeld  filter.  The  clear  filtrate  gave  a  distinct 
coagulum  with  heat  and  acetic  acid. 

-\11  the  other  extracts  were  obtained  by  a  similar 
process.  In  the  case  of  the  tubercle  bacillus,  the  bac- 
terial mass  was  first  washed  three  days  in  running  water 
to  eliminate  the  soluble  tuberculin  as  much  as  possible. 

The  hypersusceptibility  induced  by  the  colon  ex- 
tracts manifested  itself  by  symptoms  resembling  those 
already  descril)ed  in  the  case  of  horse  scrum.  The 
guinea-pigs  scratched  at  the  mouth  with  their  hind 
legs.  Most  of  them  showed  evidences  of  respiratory 
embarrassment  by  quickened,  lalx)red,  or  irregular 
breathing.  Many  of  the  pigs  lay  over  on  their  sides, 
which  is  such  a  common  symptom.  A  few  developetl 
jerky  movements ;  but  in  no  case  was  convulsion  noted. 
The  pigs  looked  quite  sick  and  ill  at  ease,  but  gradu- 


ally recovered,  so  that   by  next  morning  they  seemed 
normal. 

Ten  days  following  the  second  injection  of  the  extract 
all  the  above  pigs  were  given  5  c.c.  of  a  heavy  emulsion 
of  colon  bacillus  from  twenty-four-hour-old  agar  slants, 
but  showed  no  symptoms,  and  remain  in  good  condi- 
tion. Three  controls  received  the  same  injection  and 
died  in  twelve  hours. 

Yeast. — The  manifestations  of  hypersusceptibility 
produced  by  the  proteid  extract  from  yeast  cells  are 
restlessness,  scratching,  irregular  respirations;  the 
guinea-pigs  lie  down  and  look  sick;  sometimes  jerky 
movements  are  seen  and,  in  one  instance,  convulsions. 

Anthrax. — Indications  of  hypersusceptibility  pro- 
duced by  anthrax  are  scratching,  rapitf  respirations; 
pigs  frequently  fall  over  on  their  sides  and  look  sick; 
none  of  the  pigs  coughed  or  ha<l  convulsions. 

A  number  of  guinea-pigs  were  given  the  extract  from 
anthrax  bacilli  before  infection;  some  were  given  a 
single  injection,  some  two  injections,  and  others  daily 
injections  for  twenty  days.  Other  guinea-pigs  were 
given  the  extract  used  as  a  vaccine,  both  in  single  and 
repeated  injections,  after  being  infect etl  with  anthrax 
bacilli.  The  extract  did  not  seem  to  have  any  influence 
on  the  course  of  the  disease,  whether  given  before  or 
after  the  infection. 

Tuberculosis. — The  indications  of  hj'persusceptibility 
induced  by  extract  of  tubercle  bacilli  are  restlessness, 
scratching,  irregular  respiration,  tremor;  most  of  the 
pigs  lie  down  on  their  sides  and  look  sick. 

The  guinea-pigs  which  have  reacted  to  two  injections 
of  proteid  extract  obtained  from  the  tubercle  bacillus 
are  now  being  tested  for  immunity  to  infection  with 
tubercle  cultures. 

Typhoid. — The  indications  of  hypersusceptibility  in- 
duced by  two  injections  of  typhoid  extract  manifest 
themselves  by  rapid  respirations;  most  of  the  pigs  lie 
down  on  their  sides.  Tiie  symptoms  presenteil  by  this 
series  of  pigs  were  mild. 

Nine  days  following  the  second  injection  of  the  ex- 
tract five  pigs  of  the  above  series  which  had  received 
10  c.c.  of  the  typhoid  extract  at  the  second  injection 
resisted  a  large  aose  of  a  virulent  typhoid  culture.  Two 
controls  died  in  eighteen  hours.  One  or  two  of  the  pigs 
which  had  received  the  extract  were  slightly  sick  the 
following  day,  but  the  next  day  had  fully  recovered  and 
have  remained  so.  A  definite  immunity  was.  therefore, 
conferred  by  the  two  injections  of  extract  from  the 
typhoid  bacillus.  Milton  J.  Rosenau. 

John  F.  A  nderson. 
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ANEURISM,  THE  MATAS  OPERATION  FOR  (.Kniio- 
aaeuri»murrhaphu- — The  treatment  of  xaci^iilaled  aneiir- 
ianu  by  tliu  [netliod  of  intrasaecular  suture  wiw  deviMMJ 
by  Rudolph  MataM  and  first  prnetised  by  him  in  tlie 
Cnarity  Hoiipital  of  New  OrleanH,  l.ouisiBna,  in  I88K. 
The  ca««  wa«  reporteii  and  the  o|:era(iiin  fully  deiwribetl 
in  the  Medical  JVrtri,  ( )ctober  :>Ttb.  lt<88.  According  to 
the  author'H  own  rtatement,  liowever.  he  wac  m)  loiinil 
down  by  tradition  and  by  the  [eurs  of  atlieroiiia  anit 
secondary  lieniorrhafte  that  twelve  yearn  were  nlloncd 
to  elapse  hefore  he  afc^n  practiiieil  nis  now  well-knuwn 
technique.  Before  deticribinK  thix  in  detail,  il  is  inter- 
GMliiiK  to  quote  from  Matan'  writinRs  that  his  cane  was 
the  hrst  recorded  instance  of  the  suture  applie<l  lo  un 
artery  "  after  Halbwell  and  I.nmhert  ',1  now  historic  ca*e 
of  brachial-artei^  xuture  operated  on  in  IT-V.I,  th:il  is, 
one  hundred  anil  twenty-nine  years  later." 

The  very  latent  ri'lercucc.  luiwever.  tn  tliin  question 


of  priority  liati  just  l>cen  given  bv 
''    '  '      '  estigation  hoM  ilcvelo 

9  contribul" 


Mala, 


He 


h'oM  ilcvelopcd  that  Postenuki 


that  furtlicr  ii 

of  Home. 

sanguigni  "  (an  extem^ive  rcsearcii).  nientiun»  a  ca.'.e  of 

accidental  w«un<l  of  the  femoral  iirlcr^'.  injured  during 

operation,  which  he  closed  by  a  lateral  arleriorrhaphy. 
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ilngle  BtoDUl  of 


_.jtitled  lo  the  credit  of  the  first  arterial  sut 
after  Lambert  and  Hallowell.     This  has  no 
bearing,  howei'er,  upon  the  fact  that  the  applici 
the  intravaBCular  suture  for  the  obliteration  o 
aneurism,  both  in  prin- 
ci(de    and    practice,    is 
onranal  and  began  with 
Matas  in  IS88;   for  the 
remarkable  develop- 
ment   in    this    field  of 
vasal    surgery,  all    of 
which    has  occurred   in 
tbe  past  ten    years, 
found  its  banning  and 
first  stimulus  in  the  an- 
eurismal    studies        " 
Matas,  notliing  of  any    I 
clinical   import   on    the 
surgery   of   the    blood- 
vessels having  been  con- 
tributed since  (he  days 
of  Hunter  and  the  earlier 

It  is.  therefore,  of  par- 
ticular interest  to  quote 
from  the  author  of  this 
method  .the  folloisini; 
principles  which  under- 
lie the  application 
the  techmque.  sinire 
these  are  of  a  much 
further-reachini;  import 
than  even  the  actual 
technique  itself:  "The  dominant  and  essential  feat- 
ures of  the  operation  are  that  the  aneuriamal  sac  is  re- 
garded as  a  large  diverticulum  or  prolongation  of  the 
parent  artery  with  which  it  is  continuous;  Chat  Ihe 
lining  membrane  of  the  sac  is  a  continuation  or  exten- 
sion of  the  endothelial  intima  which  lines  llie  interior 
of  ihe  artery,  and  in  fact  of  Ihe  entire  vaecular  syHleni. 
and  that  the  sac  itself,  when  not  disturbed  from  its  vas- 
cular connections,  b  capable  of  exhibiting  ell  the  re- 
parative and  regenerative  reactions  which  characterize 
the  endothelial  surfacet)  in  general  when  subjected  to 
irritation.  In  ot  her 
words,  the  sac,  when 
fully  formed  and  de- 
vdopifl.  is  the  ana- 
Ic^e  of  ihe  serous  cav- 
ities elsewhere,  not  only 
in  a  histological  or  em- 
bryological  sense,  but 
from  a  surgical  point  of 
view,  and  it  is  to  be 
treated  as  a  serous  cav- 
ity comparable  lo  the 
peritoneum  or  pleura. 
This  means  simply  that 
the  aneuristiial  sac  with 
its  endothelial  and  se- 
rous lining  will  react  lo 
irritating  agents  in  (lie 
same  plastic  manner 
that  the  peritoneum 
does  when  subjected  lo 
the  same  influences. 
Tlierefore,  when  the 
ed)^  of  the  orifices. 
uhich  lead  from  ihe 
sac  lo  Ihe  parent  artery, 
are  brought  together 
iiy  a  BUlure,  we  expect 
by  Ihe  organization  of  the  plas- 
,'  the  same  manner  a.s  the  coats 
when  approximated  by  a  I.eni- 
words,  tlie  dictum  'serosa  to 
suturing  divided    intestines,  is 
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tlie  name,  viz.,  the  outpouring  of  pliutic  exudates 
which  del^nitply  organiKB  [by  endothelial  proliferation] 
an<l  unite  the  irritated  suriaces.  In  onJer  that  the 
inlimti  may  dinplay  its  reaclionnry  and  reparative  quol- 
ilies  to  tlie  best  advnnlnice,  it  is  necessary  that  its 
vitality  or  nutrition  bo  unimpaired  by_  Aeparatins;  or 
detaching  it  from  the  tissues  in  whirli  it  is  embeddeil. 
and  iipun  wliicli  itx  vnaculnr  Hupply  depends.  Tlin 
«ac,  therefore,  should  only  be  oliened  or  inei^ied,  never 
dihK«ctisl  away  from  its  HurroiindinKs  ns  in  neccnsury  to 
do  whrn  the  old  .Xnlyllinn  operation  or  the  extirpation 
<if  an  uneiiriiim  ie  attempted.  ' 

Morphology  of  Anrtiritm  Farorablt  to  Operation. — 
As  is  well  known,  there  are  two  clnaseH  of  uneurisnu': 
llume  in  which  the  ''  anciirismal  aac  is  simply  attached, 
ns  it  were,  to  its  parent  artery  at  a  single  orifice,  ilio 
Briery  rcloininit  its  enlibre  and  continuity  throughout 
Its  course  and  communicating  with  the  aneurivmal  sac 
only  hy  a  small  opening  in  iiK  walls,"  andthoxo  in  which 


MV  sind  vessel  ore  integratc<l.  In  the  first  class  it  is 
evident  that  if  the  opening  which  connects  the  sac  with 
the  main  artery  is  closed  by  a  siilure,  the  sac  will  be 
ol^lernted.  ij'.,the  aneurism  cured,  without  interfer- 
ing with  the  arterial  current  that  floira  in  the  artei^- 
coimected  with  it.  In  these  cnses  the  ideal  surgery  w 
readily  ACCMupliHhed.  By  preserving  the  lun>en  or  the 
continuity  of  the  parent  artery,  tlfu  method  challenm^ 
the  infalhlnlity  of  Scarpa's  dictum,  which  him  remained 
an  immutable  aiul  imshaken  postulate  in  surgery  from 
■  he  lime  it  wan  first  enunciated  by  that  remarkable 
KUrgvon  and  thinker,  over  one  hundred  years  ago.  Ac- 
cording to  Scarpa,  "  It  is  a  certain  and  incontroverti- 
ble fact  in  practical  surgery  that  a  complete  and  radical 
cure  of  aneurism  cannot  be  obtniiKHl  in  wlmlever  port 
of  Ihe  lN>dy  this  tumor  fnnciiri.-Jin^  is  HJIuuled,  unless 
ibe  idceratol,  laceraleit.  or  Hoiindnl  Hrtprj-  from  which 
the  aneurism  ia  derivot  h  by  ihc  :isr^L~1  iince of  nature, 
or  by  nature  Mmbineil  wilh  an,  ohhicratcd  and  con- 
vcrtnl  into  a  perfectly  solid  ligunientous  suhwtancc  for 
a  certain  "pace  above  and  lielow  the  place  of  the  ulcera- 
tion, laceration,  or  wouttd."  This  postulate,  so  llior- 
riugblv  confirmed  by  the  CNperieiicc  of  surgeons  through- 
out tlte  centuries,  l-^  no  loni-pr  tenable  as  an  atisiilute 
truth,  since  the  sulwiitutii.n  of  ihc  *uture  for  ilit  IJpi- 


iire  has  permitted  the  aneurinroal  sac  in  a  very  conaid- 
ruble  percent iige  of  the  ca^es  to  be  obliternlcd  without 
ilerrupting  the  conliiiuily  of  Ihe  parent  orlery,     (Ma- 


suc  is, an  oipansion  of  ihe  anery,  not  only  involving  all 
the  walls  of  the  vessel,  but  a  part  of  its  eontinuily  for  a 
greater  or  lesser  portion  of  its  length.  Such  aneurisms, 
nhen  opened,  present  two  main  openings  the  oblitera- 
tion of  which  cannot  but  stop  the  distill  circulation  of 
the  blood  cuirenl.  Considerable  misapprehension  ha* 
i.een  evidenced,  particularly  in  Europe,  as  to  the  iiecM- 
sily  of  uttempting 
to  preserve  Ihe  con- 
timiily  of  tlie  ar- 
tery in  every  case. 


ultimate  aim  of  the 
operation.  Matiis 
stated  that  as  the 
result  of  a  study  of 
the  collective  ex- 
perience of  Ameri- 
can siirgeoiui.  the 
European  operat- 
ors in  general  hav- 
ing misinterpreted 
the  technique  so 
fur  OS  to  reniier 
(heir  reports  rela- 
tively valueless,  it 
is  safe  to  conclude 


nuity  of  the  vessel 
is  not  essential  to 
success  in  the  ma- 
jority of  the  cases. 


aneurismorrhaphy  in  tlie  fuaifonn  type  depends  upon 
the  preservation  of  Ihc  saccular  and  perianeurismal  col- 
lateral circulation,  which  is  preiter\'ed  in  the  Mains 
lecimicjiie,   rather   ibnn   ityxin   the   preservalion   of  lh(! 
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lumen  of  ihr  :in<Ty.  Tliv  p<iiTil  li>  niaku  clear  Is  lliul 
tlie  ailvulltsgc  of  the  Matan  npcratiou.  as  upplietl  10 
fiiHiform  ancuri-siiui,  over  other  methods,  lies  in  iLc 
preservutiun  of  collateral  drcululion  around  the  unclin- 
turheil  and  umliiisected  cac  natis,  and  through  thcic 
the  cnllaleraU  of  the  clrculalion  of  the  e\t rem! ty,  after 
the  lenskin  of  the  hoc  haii  been  relieved  by  the  complete 
evaeuatiiin  of  iIh  eontcntH.  Herein,  and  not  In  the 
niakinR  of  a  new  canal  tlutiugh  the  sac,  lies  the  meat  of 
the  MntUH  cocuHniil. 

It  in  evident,  therefore,  that  the  artery  may  or  may 
not  lie  obliterated  accor<linK  to  the  morpliolo^  of  tlie 
aneuri-inial  sac.  BaKed  upon  this,  endoaneuriftnor- 
rhaphy  in  divideil  into  three  varietien:  (I)  Obt iterative. 
(2)  renlorative,  (31  reconstructive.  The  first  in  indicated 
in  all  fiiHiform  aneiiriKlnK  In  which  there  arc  two  or 
more  orificeH  of  HUpply  and  in  which  the  parent  arterj-  in 
entirely  kwt  at  the  seat  of  the  aneuri«ni.  No  attempt 
h  here  made  to  rcDtore  the  continuity  of  the  artery, 
dependence  for  distal  circulation  beinic  placed  upon  the 
relief  of  all  perianeuriRma]  tetiHion  by  the  complete 
■  n  of  tlie  sac  and  bj[  the  undiHturbed  eollattn-aLi 
lU,    Uf  the  HLMy-sbL  operations   by  the 


a«  in  the  other  variants  of  tlie  operation.  Fifteen 
canes  of  tliis  type  of  operation  have  been  reporteil. 
ThiK  reeonntructioti  is  the  least  important  factor  in  the 
Mat  as  technique. 

Analnmical  Essentials  for  Ihr  Surrrs*  of  the  Opera- 
fvon.'^First,  tlic  aneurism  should  be  so  situated  that 


provinionol  htemostasiK  may  1h'  obiaine<l  by  controlling 
the  priiximal  arterial  siipidy  of  tlu'  lunioron  the  cardiac 
iii<le.  In  reKioiiH  where  tlie  K.'<march  bandage  cannot 
be  easily  applinj,  )[reat  cure  must  lx>  exercised  in  necur- 
inK  tite  <liKtal  .w  nell  as  the  canliHC  side  of  the  main 
tnmk.  .Second  a  free  openiiiR  of  the  huc  in  its  lon^- 
tiidinal  aw  uithont  disseclinK  its  walls  or  disturbing 
unneccHHanly  its  relalions  with  the  surrounding  tis- 
sues in  which  it  IS  enibeddeil.  especially  avoiiling  the 
accompanying  \eins  ami  iU'r\'(v.  Thii>,  li.'  already 
stated,  secures  the  aihnntaKcs  of  collateral  blood  unp- 
ply  and  marks  the  <liffi  reticc  l^etwecn  tlie  new  operation 
and  tlie  old  Tliinl,  .dl  the  orifices  which  open  into  tlie 
sac  are  e\pose<l  to  vien  mo  th.il  the}  may  In>  suture<l 
just  att(T  the  mannir  of  intestinal  noimd.^.  The  op- 
eration is  thus  siiiipl)   1  further  .ipphcntion  of  the  sur- 


wmply  .1 
the  clot 


gellM 


ivu  tecbmiiuo.  .,  _.  .    .   _  

IH  proven  by  the  atxience  of  pislojierative  gangrene  in 
all  unoonipjicateil  cases  in  which  tlic  satellite  v-ein  haa 
not  been  injurcil. 

KiwtorativeendoaiieuriKtnoTrhaphy  isupplicubte  solely 
*"  the  Irealiiienl  of  saceiform  aiieiirisiiiii.    Tlie  sac  is 
1.  compk-te  lui'muKtaais  lieiiig  mainlaine<l, 
aslied  out.  ilie  o[H<ningH  cIumkI.  aiul  tb 
laiiently  arrcsteil 
'  tlien  brought  to- 
rt closiil  in  the  manner  slKirtly 
of  this  lyjic  have  bm'ii 


o  )■■  descrilxtd.     Nine  op<>] 
(lescrilwl. 

ilecolistnictivc  cndiianeurisiiiorrli:ipliy  is  obviously 
npldicable  solely  to  the  tri'iititii'iit  of  fusiform  aneur- 
isms in  which  there  has  Ixn-n  littli'  or  ihi  dissecting  uf 
llie  coals  of  ihc  sac  and  in  u'hich  the  two  opening  lie 
on  (he  same  level  an<l  lire  reiulily  aep<'ssible.  Tlie  con- 
tinuity of  (he  main  artery  mav  in  tlH<se  chosen  caties  lie 
restor»l  by  iiutonln-stic  Miturr  of  llie  base  of  llic  mic 
over  a  catheter  wliich  .'iiu.v  be  inserleil  into  the  proximal 
and  the  distal  opening.  This  guide  >^houUI  he  removed 
liefore  the  la.sl  sulunr  is  ti<-<i.  Tben  the  technique  <d 
obliteration  of  the  main  [xirtiuii  of  the  sac  is  carried  on 
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T.rh«i',,u<:-  Malas  prefcTs  aWorbable  chromic  put 
llifteen-ilayl.  He  formerly  u.-cil  silk.  Any  good  in- 
(esliiial  IRH.1IIU  will  serve  the  purpose.     In  all  cuscs  be 
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prefers  tlw  conhnuous  suture  tor  it  approximates  the 
eil|c<^  lot  only  more  rapiillj  but  more  securely  Ah 
to  the  number  of  tititclieh  lit  italefi  that  no  less  than 
eight  to  ten  suture  points  to  the  inch  should  be  em 

""'"-    ""    "' — '1    penetrate   at    least    one 

ich  bevunil  the  margin  of 


ioyed      The    needle   ihoulil 
Fourth  to  oue-snth  of  an 
infiee    reappearing  or 
After  the  cWi 


he  opposite  margin 

■  of    ill  openinKB  into  tnc 

sac  the  provi 
Hional  htemos 
tasiH  should  be 
reliei  ed  in  order 
to  test  the  effi 
cacy  of  the  aut 
ures      Nothing 


but  t 


obhter 


and    close    the 


nthe 


■   be   f 


■   of 


re  tiperatlOD 


tbe  R^ronMruc: 


the  rdaxeii 
eunamal    sac 
These  are    the 
natural   results 
ire    upon   the   sac    wall 
1   the   middle  line   by   a 
supcnmposeil   upon   the 
res  ami   not  only  series 
'he  floor    "'  '■"" 


of  the  relief  of  bloo()  p 
rhey  are  brought  togetli 
continuous  suture  Thi-s 
finrt  line  of  hemostatic 
to  reinforce  them    but    to 

This  technique  may  be  repealed  and  a  third  lajt 
placed  over  tbe  second  if  suffirient  tissue  l>e  present 
The  base  of  the  sac  ts  thus  brought  up  nearly  to  a  le\el 
with  the  skin  n Inch  is  then  earned  down  and  sutured 
upon  it.  in  the  treatment  of  small  sacs,  the  walls  may 
be  bronght  together  by  a  row  of  continuous  absorbable 
sutures,  which  bring  the  endothelial  surfaces  in  complete 
apposition.  In  certain  large  adherent  popliteal  aneur- 
isms, for  example,  the  folds  referred  to  frequently  do 
not  form.  In  these  Cases  all  that  can  be  done  is  to 
narrow  the  cavity  as  much  a^  possiUe  by  inverting  and 
tacking  fast  to  the  bottom  and  side  the  relaxea  skin 
flap.  Ubiiteration  of  the  sac  by  infolding  is  occaakin- 
ally  impossible.  In  these  rare  cases  it  may  be  left  to 
Ileal  by  granulation,  or  recourse  may  be  had  to  skin 
grafting.  In  general  the  technique  of  closure  of  the 
sac  may  be  enu- 
merated accord- 


granulation 

may  close  the  wound.     Tliird   drain  ill  ca\iliea  which 

are  too  large  or  irregular  to  lie  ipnoseil  ' 

Advantages  of  the  Techniifut  ^(l)  Its  simi^icity  re- 
duces traumatism  to  a  minimum  (2)  It«  safely,  which 
depends,  as  already  noted,  upon  Iho  non-tnterfcrencu 
with  collateral  circulation  about  the  sac  or  with  ini- 
portant  perianeurismal  veins,  nerves,  or  other  organs. 
(3)  Its  complete  relief  of  perianeurismal  pressure  effect 
by  immediate  evacuation  of  the  sac  contents,  {i)  Its 
permanancy  as  a  euro. 


Slalultcal  RemillH. — The  intrasaccular-suture  method 
has  been  applied  up  to  the  present  writing  (December 
Kth  1907  so  far  as  the  author  has  been  able  to  collect 
the  samel  66  times  by  34  different  operators,  33  Amer- 
ican and  1  European  (Jxizano  of  Spain).  Uther  cases 
(artenal  and  arteriovenous)  have  been  reported  in 
which  the  suture  has  been  applied  to  close  wounded 
artcnes  in  traumatic  false  aneurism,  but  these  are  not 
included  in  the  statistics  because  tliey  are  not  morpho- 
logicallv  reloiant.  These  cases  are  classed  as  atypical 
artenorrhaphies  and  not  as  aneurismorrhaphiea. 

The  66  aneurisms  involved  the  following  arteries: 
Popliteal  39  femoral.  15 ;  post-tibial.  1 ;  inguinal 
(iliofemoral)    I      axillary,  1;    brachial.  2;   subclavian, 

2  sulicla>io  a.Mllary,  1;  external  carotid,  1;  gluteal, 
1  abdominal  aorta,  2.  Of  these.  42  were  obtiterative 
operations  9  restorative,  and  IS  reconstructive.  Of 
the  popliteal  aneurisms  22  were  treated  by  the  oblitera- 
tive  6  by  the  restorative,  and  11  by  the  reconstructive 
method      Of  the  femoral  aneurisms.  10  were  obliterative, 

3  restorative   2  reconstructive  operations. 

In  the  66  cases  there  were  4  deatlis;  these  oc- 
curred m  obliterative  cases,  2  abdominal  aortic  caused 
bj  shock  and  hemorrhage,  both  very  unfavorable  cases 
from  Matas  point  of  view.  In  both,  however,  the 
openings  m  the  sac  were  sutured  and  the  sutures  held, 
but  hemorrhage  occurred  above  the  aneurbm  from  the 
damaged  calcareous  coats  of  the  artery,  compelling  the 
operator  to  leave  clamps  in  gitu.  One  popliteal  was 
complicated  by  tetanus  and  gangrene;  in  this  case  the 
vein  was  also  injured  and  had  to  be  ligated. 

One  femoral  in  a  subject  of  multiple  aneurisms,  in 
which  a  second  ihac  formed  and  ruptured  where  a  trac- 
tion loop  had  lo  be  applied  for  prophylactic  control 
whde  operating  upon  the  first -found  aneurism. 

Total  gangrenes,  3 ;  all  after  obliterative  operations. 
The  1^ became  gangrenous  in  two  popliteal  cases;  in  one 
the  patient  died  from  tetanus,  in  the  other  after  ampu- 
tation. In  both  cases  the  popliteal  vein  was  injured 
and  liad  to  lie  tied  in  the  course  of  the  operation.  In 
one  femoral,  gangrene  from  embolism  or  thrombous  in 
the  popliteal  artery  at  the  bifurcation  far  beyond  the 
aneurism;  amputation  of  the  leg  and  recovery.  Xo 
secondary  hemorrhage  and  no  relapses  have  been  re- 
ported  in  the  obliterative  eases. 

In  two  cases  gangrene  already  evisfed  in  the  toes  ai.d 
feet  when  the  patient  applied  for  treatment.  Tlie 
aneurisms  were  undergoing  spontaneous  obliteration 
by  thrombus  formation  in  the  sac.  The  obliterative 
operation  was  performed  In  both  cases  with  the  Itope 
of  improving  the  collateral  cireulation  and  reducing  the 
perianeurismal  tension  in  the  popliteal  space.  Both 
patients  recovered  after  conservative  amputations  of 
the  leg. 

To  summarize:  OWiterative  endoaneurismorrhaphy, 
42  cases— popliteal.  22;  femoral,  10;  sul>clavian,  2; 
subclavio-axiQary,  1 ;  brachial.  2 ;  external  carotid, 
1;  gluteal,  1;  posterior  tibial.  1;  abdominal  aorta.  2. 
Deaths,  as  previously  explained.  4.  viz..  2  alxlominal 
aortic,  1  femoral.  1  popliteal;  in  none  of  them  was  death 
due  to  any  inherent  defect  in  the  method  itself,  but  to 
accidental  conditions;  gangrene.  3  cases,  viz.,  2  popli- 
teal; 1  femoral.  Secondary  hemorrhage  none.    Kcfapsea 

Restorative  endoaneurismorrhaphy.  9  cases:  6  pop- 
liteal, 3  femoral;  all  sacciform  aneurisms.  No  deaths; 
no  gangrene;  no  relapses;  several  over  two  or  three 
years  since  operation. 

Reconstructive  endoaneurismorrhaphy.  15  cases:  11 
popliteal,  2  femoral,  1  inguinal,  1  axillary.  Deaths 
none;  gangrene  none;  relapses  2,  and  1  too  recent  to 
state  the  outcome.  The  relapsed  cases  were  2  popli- 
teal. In  one  the  patient  preferred  amputation  to  an- 
other operation;  in  the  other  the  .sac  was  reorened  and 
the  orilicc  closed  by  the  obliterative  proceihire  with 
permanent  success.  The  inguinal  case,  though  appar- 
ently very  simple  at  the  time,  is  still  too  recent  to  be 
classed  us  a  permunent  success. 
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Again,  to  sum  up,  we  find  66  c&sch  of  all  types,  with 
4  deaths  (6  per  cent.),  in  none  of  which  was  the  fatal 
outcome  due  to  defects  inherent  in  the  method  itself. 
Gangrene  3  (4.5  per  cent.),  also  from  causes  which  are 
not  to  be  closely  attributed  to  the  metho<l.  viz.,  injur>' 
and  ligation  of  the  satellite  vein;  emlx)lism  or  thn)m- 
bosis  in  the  periphery  subsequent  to  operation  and  at 
a  distance  from  tne  seat  of  the  aneurism ;  and  2  pasitive 
relapses  in  the  reconstruct ivc  operation. 

J,  W.  Draper  Maury. 

ANTHRACOSIS.— The  truth  of  the  universally,  ac- 
cepted theory  that  anthracosis  of  the  lungs  is  an  a^rog- 
enous  condition  due  to  the  inhalation  of  air  contain- 
ing carbon  dust  has  been  vigorously  attacked  during 
the  last  several  years.  The  foundations  upon  which 
our  older  belief  rested  have  been  so  shaken  by  the  work 
of  Calmette  and  his  colleagues  that  we  find  ourselves 
in  tlie  interesting  position  of  doubt  concerning  the  origin 
of  one  of  the  most  familiar  and  trite  pathological  con- 
ditions, the  inhalation  origin  of  which  we  have  accepted 
in  the  past  without  question.  Through  the  investiga- 
gations  of  Calmette.  Gu4rin,  Van  Steenl)erghe,  and 
urysez,  the  opinion  has  gained  ground  in  France  that 
the  deposits  of  carbon  dust  in  the  lungs  and  bronchial 
glands  are  the  results  of  ingestion  and  not  of  inha la- 
lion.  Experiments  on  rabbits  showed  that  ligature  of 
the  (psopnagus  prevented  anthracosis;  while,  when 
swallowing  was  permitted  in  animals  having  one  bron- 
chiLs  plugged  with  cotton-wool,  the  corresponding  lung 
developea  anthracosis  in  the  same  degree  as  the  other 
lung.  Repeated  experiments  by  the  investigators 
named  have  shown  that  finely  powdered  coal  dust,  cin- 
nabar, and  India  ink  may  pass  the  intestinal  wall  into 
the  lyniphatic  system  and  thence  into  the  lungs  and 
bronchial  glands.  The  intestinal  epithelium  appar- 
ently plays  no  part  in  the  transmission  of  the  dust 
particles;  it  is  accomplish€»d  chiefly  or  wholly  by  the 
leucocytes.  In  young  animals  the  pigment  thus  taken 
in  through  the  intestinal  mucosa  is  largely  filtered  out 
by  the  mesenteric  glands,  hut  in  older  animals  a  larger 
portion  of  the  dust  or  pigment  particles  passes  on 
through  the  thoracic  <luct  and  thence  into  the  lungs. 
Feeding  experiments  show  that  pulmonary  anthracosis 
may  develop  rapidly  in  this  way.  Calmette  argues, 
therefore,  tliat  physiological  anthracosis  is  chiefly 
due   to   an   ingestion  of  carbon    dust.     Only    after  a 

fjrolonged  stay  in  a  very  smoky  atmosphere  <I<)es  in- 
flation play  an  important  role  in  the  pnniuction  of 
this  condition. 

Biondi  hits  confirmed  Calmette's  statements  in  so  far 
as  exjxjrimentJ*  with  powdered  graphite  are  concerned, 
but  points  out  that  metallic  dust  acts  in  a  very  differ- 
ent way  fnim  carbon -dust.  When  ingf»sted  the  former 
is  dissolved  or  chemically  changeil  and  is  not  deposited 
in  the  lungs  or  bronchial  glands,  so  that  deposits  of  me- 
tallic dust  occurring  in  the  lungs  must  lx»  the  results  of 
inhalation.  Petit  has  also  confirmed  Calmette's  views 
by  the  fettling  of  charcoal  dust  to  infants  suffering  from 
fatal  conditions  such  as  t ulxTCulosis  an<I  marasmus. 
To  prevent  the  entrance  of  any  of  t lie  (lust  into  the  re- 
spiratory tract  it  was  given  in  a  susjx'nsion  through  an 
(r.sophageal  tulx».  At  autopsy  the  mesenteric  glands, 
lungs,  and  bronchial  glands  of  the  tuln^rculous  infants 
showetl  anthracosis.  but  it  was  alwent  in  the  glands  of 
the  marasmic  infants. 

In  (iermany  the  tendency  has  Ix^en  to  discredit  the 
work  c»f  the  French  ol>s<»rvers.  Sclniitze  found  in  fetnl- 
ing  ex|x»riments  carried  out  upon  guinea-pigs  and  rab- 
bits that  deposits  of  the  nigment  were  present  only  in 
the  intestine  and  lung,  ami  regards  this  as  evidence  that 
some  of  tlie  carlx>n  dust  had  l)een  inhaled  accidentally. 
Aschoff's  experiments  with  the  fe<Hling  of  carmine  were 
negative.  Miranescii  in  a  series  of  fcMfiing  exixriments 
with  India  ink,  carmine,  and  charcoal  emulsion  ol>- 
tained  no  pulmonary  (lejx>sits  as  the  resiilt  of  injrestion 
alone.  Likewise  the  fe<Mling  exiKTiment>  conducted  by 
Feliziani  proved  negative.     On  the  other  hand,  inhala- 
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tion  experiments  carritnl  out  by  B<Mmecke  up)n  the 
guinea-pig,  rabbit,  and  dog  showe<l  that  inhaknl  carbon 
dust  can  penetrate  the  lungs  and  after  entering  the 
lymphatics  pass  to  the  bronchial  glands. 

Vn  this  undecided  state  the  matter  .stands  at  the  pres- 
ent time,  and  a  thorough  investigation  of  the  whole  sub- 
ject of  anthracosis  seems  necessary  in  order  to  settle 
this  and  the  other  important  questions  arising  out  of 
Calmette's  claims.  If  the  ingestion  theory  of  anthra- 
cosis is  shown  to  l)e  correct,  it  wotUd  appear  not  at  all 
improbable  that  many  of  the  inflanmiatory  affections 
of  the  lung,  as  well  as  tuberculosis,  are  the  result  of  in- 
fection by  way  of  the  intestinal  tract. 

Other  rec<»nt  contributions  to  our  knowledge  of  an- 
tlu'acosis  deal  with  its  relation  to  t ulx^rculosis.  Among 
tht»«e  may  l)e  mentioned  Ribbert's  view  that  anthra- 
cosis is  largely  determincnl  by  a  previous  heaUnl  tuber- 
culosis although  he  rejects  wholly  the  ingestion  theorj'. 
Wain  Wright  and  Nichols  have  carrieil  out  experimental 
investigations  to  determine  if  pulmonary  anthracosis 
rendered  the  lungs  less  susceptiole  to  tuberculonLs.  as 
has  lx»en  claime<l  is  the  case  with  miners.  Two  sets  of 
guinea-pigs  were  given  intratracheal  injections  of  tuber- 
cle bacilli.  One  set  had  Ix^n  kept  for  two  montlis  in 
an  atmosphere  saturate<i  with  coal  <iust.  In  this  group 
ot  animals  the  lungs  remaimnl  practically  free,  althougn 
abdominal  tuberculosis  developed.  The  control  group 
developetl  pulmonarj'  lesions.  No  satisfactory'  expla- 
nation of  tnis  phenomenon  was  <liscovered,  but  it  was 
thought  that  the  soluble  salts  of  lime  contained  in  coal 
might  have  an  inhibiting  action  upon  the  growth  of 
tulxTcle  bacilli,  or  that  certain  changes  occur  in  the 
structure  of  the  lungs  that  render  them  less  susceptible 
to  infection.  Aldrcd  Scott  Wartnin, 

ARSENICPOISONING  BY.— Knowledgeof  the  poison- 
ous nature  of  arsenic  seems  to  have  come  from  out  the 
mysterious  East.  Long  before  the  dawn  of  written  his- 
tory the  Asiatics,  the  Egyptians,  and  doubtless  other  East- 
ern peoples,  seem  to  have  been  well  acquainted  with  the 
sulpliides  of  arsenic  and  probably  also  with  the  methcxl 
of  preparing  the  trioxide  by  roasting  arsenical  ores.  The 
oldest  of  the  manuscripts  and  papyri  dealing  with  mate- 
ria medica,  etc. ,  which  have  come  down  to  us  (the  famous 
Leyden  collection),  include  the  name  "arsenic  "  in  the  list 
of  substances  with  medicinal  or  poisonous  action.  We 
are  ignorant,  however,  of  the  part  this  substance  played 
in  the  world's  drama  prior  to  the  first  century  a.d.  But 
about  this  period  the  writings  of  Dioscondes  and  of 
Olympiodorus  caused  the  method  for  the  preparation  of 
the  oxide  to  be  well  known  and  its  poisonous  property  to 
be  well  umier8too<l.  From  this  time  on,  arsenic  trioxide, 
because  of  its  being  colorless,  odorless,  tasteless,  and  iu- 
si<lious  in  Ita  action,  l)ecame  a  factor  in  history.  Profes- 
sional poisoners  soon  app(*anHl  on  the  stage  and  succeedetl 
in  developing  poisoning  into  an  art — if  this  be  not  a  pros- 
titution of  this  term.  The  first  of  these  artists  in  crime 
seems  to  have  been  Locusta.  Attacrhed  to  the  court  of 
Agrippina  she  caused  the  death  of  Claudius  by  means  of 
arsenic;  later,  as  the  t<H)l  of  Nero,  she  accomplished  the 
death  of  Britannicus  and  threw  Home  into  consternation 
and  terror.  Put  to  death  by  Galba  in  68  a.d.,  she  w^as 
succeeded  by  an  adejit  disciple,  Canidia,  who  admin- 
istered arsenic  to  a  large  numlwr  of  victims.  From  this 
time  on,  Italv  proved  a  hotbed  for  schools  of  crime  in 
which  arsenic  was  always  the  chief  agent.  Until  the 
thirteenth  and  to  a  certain  extent  to  the  fifteenth  cent- 
ury, murder  by  means  of  arsenical  preparations  knew 
no  bounds  and  overflowed  all  Europe.  Standing  forth 
among  the  many  historical  lesser  criminals,  we  have 
Charles  the  liad'.  King  of  Navarre,  whose  remarkable 
letters  patent  (fourteenth  century),  giving  directions  for 
the  poisoning  of  his  brothers  and  uncles  by  means  of 
white  arsenic  to  be  mixed  with  fo(Ml  or  wine,  are  still  ex- 
tant :  the  Pope  Alexander  VI..  murdering  out  of  n»venge 
thow  of  his  canlinals  who  disagreed  with  him.  and  the 
wealthy  cardinals,  his  friends,  in  order  that  he  might 
seize  their  property,  meeting  death  himself  through  the 
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mistuke  of  a  servant  who  gave  him  a  Imttle  of  wine  con- 
taining  arsenic  intended  for  Cardinal  Cornet o.  Alex- 
ander left  two  of  his  five  children,  Lucretia  and  Caisar 
Borgia,  of  hideous  memory,  demons  in  human  form,  to 
distribute  arsenic  in  all  directions.  About  this  time  arose 
the  famous  Council  of  Ten  of  Venice,  spreading  murder 
abroad  largely  through  the  agency  of  an  adept  m  the  use 
of  arsenic,  de  Ragubo,  the  Franciscan. 

A  century  later  makes  us  acquainted  with  the  cele- 
brated "  Acqua  Toffana,"  which  probably  consisted  of  a 
solution  of  arsenic  trioxide  in  aqua  cymbalaria,  to  which  a 
small  amount  of  tincture  of  cantharides  was  added.  The 
woman  Toffana,  living  in  Palermo  and  Naples,  discoverer 
and  dispenser  of  this  Tic^uid,  is  credited  with  the  death  of 
over  five  hundred  victims,  including  several  crowned 
heads  and  two  popes.  While  she  practised  her  nefarious 
trade  for  years  unsuspected,  the  Acqua  Toffana  struck 
terror  throughout  all  Italv,  and  even  throughout  France 
an<l  Austria.  After  her  detection  she  fled  for  safety  to  a 
convent,  where  for  twenty  years  longer  her  horrible 
trade  flourished  in  secret.  Upon  her  flnal  detection  and 
execution  La  Toffana's  clients  were  supplied  with  tlie 
arsenical  fluid  by  Spara,  who  had  obtained  the  secret  of 
its  preparation  from  Toffana.  Spara  sold  her  prepara- 
tions under  a  variety  of  other  names,  as.  for  example, 
"Manna  di  a  Nicohis  di  Bari,"  "Acquetta  di  Napoli,** 
etc.  Since  Spara's  clients  seem  to  have  been  mostly  of 
the  middle  class,  records  are  lacking  as  to  the  extent  of 
her  criminal  practices.  Toffana  and  Spara  also  prepared 
and  dispensed  another  poison  even  more  potent,  in  which 
arsenic  was  combined  with  putrefactive  compounds  (the 
arsenical  ptomaTns  of  Selmi).  This  preparation,  sold 
under  the  name  of  "  Acquetta  di  Peruzia,"  was  prepared 
by  sprinkling  the  viscera  of  a  freshly  killed  pig  with 
white  arsenic,  hanging  them  up  and  then  collecting  in  a 
vessel  the  drippings  of  the  putrefying  material. 

France  now  became  the  theatre  of  the  great  arsenical 
crimes  of  history  through  Catherine  de  Medici,  who 
brought  with  her  to  France  arch  poisoners  from  her  na- 
tive land.  The  court  of  Louis  XIV.  was  fairly  smoth- 
ered in  crime.  Among  the  hundreds  of  petty  poisoners 
two  remarkable  women,  doubtless  the  greatest  criminals 
France  has  ever  seen,  stand  head  and  shoulders  above  the 
rest  The  first  of  these,  Marguerite  d'Aubray,  Marquise 
de  Brinvilliers,  angelically  beautiful,  with  winning  voice 
and  saint-like  appearance,  yet  addicted  to  unspeakable 
vices  from  a  child  up,  had  been  taught  the  methods  of 
mixing  arsenic  with  foods  and  beverages  by  her  para- 
mour Saint  Croix.  This  woman  had  set  her  heart  upon 
inheriting  the  family  estate,  and  to  gain  her  end  it  be- 
came necessary  to  cause  the  death  of  her  father,  brothers, 
and  sister.  In  order  to  accomplish  this  she  obtained  en- 
trance to  the  great  hospitals  of  Paris  under  the  guise  of  a 
Sister  of  Mercy.  Here  as  a  nurse  she  administered 
arsenic  with  food  and  medicine,  noted  the  effects,  going 
each  da\'  to  the  internes  to  learn  the  progress  of  the  dis- 
ease. Finding  that  her  practices  were  unsuspected  and 
undetected,  she  carried  her  experiments  still  further  by 
giving  arsenic  in  food  to  the  poor  who  called  at  her  door, 
dosing  her  servants  and  visiting  the  hospitals  to  which 
they  were  taken  in  order  to  learn  the  effect.  Having  at 
last  satisfied  herself  that  she  knew  the  dose  and  the  rate 
at  which  the  poison  should  be  administered,  she  pro 
ceeded  with  the  execution  of  her  long-planned  crime. 
During  a  period  of  over  eight  months  she  administered 
arsenic  to  her  father,  thirty  times  by  her  own  hands  and 
a  number  of  times  by  a  servant.  At  the  end  of  this 
l)eriod  the  murder  was  accomplished  by  giving  a  double 
dose.  In  a  like  manner  she  disposed  of  two  brothers 
and  attempted  the  life  of  her  sister.  If  her  servants 
displeased  her,  a  little  arsenic,  carefully  dispensed,  put 
them  out  of  her  way.  It  has  been  impossible  to  ascer- 
tain the  number  of  her  victims,  so  cunningly  did  she 
work.  Not  only  did  she  use  arsenic  trioxide  alone,  but 
also  a  carefully  compounded  mixture  of  tiiis  substance 
with  mercuric  chloride.  Her  crimes  being  discovered 
upon  the  death  of  Saint  Croix,  she  was  tried,  found 
guilty,  and  executed  in  July,  1676.     Thus  it  was  that 


the  Marquise  de  Brinvilliers  invented  the  infamous 
**poudre  de  succession,"  which  in  the  hands  of  the  sec- 
ond of  the  women,  La  Voisin  and  her  accomplices,  liter- 
ally powdered  Paris  and  part  of  France  with  arsenic. 

The  revolting  stoiy  of  La  Voisin  is  foreign  to  the  topic 
under  discussion.  Sufiice  it  to  say  that  the  poison  she 
dispensed  was  generally  white  arsenic:  but  what  is  note- 
wortliy,  is  that  she  followed  the  de  Brinvilliers'  method, 
which  had  been  experimentally  developed,  namely,  slow 
poisoning.  Poisoning  became  such  an  epidemic  in 
France,  following  the  publicity  of  these  cases,  that  the 
notorious  special  court  (La  Chambre  ardente — Court  of 
Poisoners)  was  established.  This.body  proceeded  so  per- 
severingly,  thoroughly,  and  mercilessly  that  since  168!^ 
there  have  been  no  systematic  poisonings  by  professional 
poisoners,  clubs,  or  bands.  It  has  been  recently  stated 
that  in  modern  times  no  Locusta,  Toffana,  nor  de  Brin- 
villiers can  exist,  that  the  illness  of  the  victims  would 
promptly  be  diagnosed  as  arsenical  poisoning  and  the 
criminal  discovered.  Unfortunately,  this  belief  is  not 
justified,  for  there  are  many  cases  which  demonstrate 
tliat  slow  poisoning  by  arsenic  is  not  readily  diagnosed. 
Take,  for  example,  the  case  of  the  monomaniac  Hel^ne 
Jegado,  who  from  1833  to  1852  poisoned  some  47  per- 
sons, about  80  of  whom  died,  all  of  arsenic  poisoning;  or 
again  there  is  the  woman  Van  der  Linden,  who  in  1887^ 
acting  as  a  nurse  and  at  the  same  time  agent  for  an  acci- 
dent insurance  company,  poisoned,  or  attempted  to  poi- 
son, 102  persons.  Twenty -seven  died;  47  were  made 
seriously  ill.  As  a  nurse  she  dosed  her  victims,  in  whose 
names  she  herself  had  made  out  policies.  In  due  time 
she  collected  from  the  company  tlie  amount  of  the  policy 
for  illness  or  death.  So  carefully  did  she  proceed  that 
the  illness  of  her  victims  was  not  diagnosed  asarsenicism. 
Again,  take  the  cases  of  ^reat  mass-poisoning  by  wine 
containing  arsenic  at  Hyeres  in  1887,  due  to  the  cir- 
cumstance that  a  wine  merchant,  with  the  intention  of 
plastering  his  wine,  had  dropped  into  the  fermentation 
vat  by  mistake  a  quantity  of  white  arsenic.  There  were 
over  400  victims  and  4  deaths.  All  sorts  of  diagnoses 
were  made  by  the  physicians,  and  it  was  not  until  many 
months  afterward  that  the  true  ctiuse  was  discovered. 
Similar  errors  were  made  in  1900-02  in  the  famous  beer 
poisonings  in  Qreat  Britain.  In  this  epidemic  there  were 
over  4,000  victims  and  800  deaths.  The  first  cases  of  ill- 
ness w^ere  reported  in  the  latter  part  of  April  and  early  in 
May,  but  it  was  not  until  the  following  November,  seven 
months  later,  that  the  proper  diagnosis  of  arsenical  poi- 
soning was  surely  established,  and  it  was  shown  that  the 
trouble  came  from  impure  sulphuric  acid  used  for  the  in- 
version of  sugar  and  starch,  which  materials  under  the 
Gladstone  bill  could  be  used  for  the  manufacture  of  beer. 

Within  a  few  months  two  cases  of  slow  ])oisoning  by 
arsenic  have  come  to  the  author's  attention,  in  each  of 
which  the  attending  physician  failed  properly  to  diag- 
nose the  illness.     One  of  these  cases  was  homicidal. 

The  lessons  to  be  drawn  from  the  historical  cases  and 
others  cited  above  seem  quite  plain.  The  physical  diag- 
nosis of  subacute  or  chronic  arsenical  poisoning  is  often 
uncommonly  difiicult. 

Most  Important  Compounds  with  Reference  to 
Poisonings. — Arsenic  trioxide,  AssOt  (synonyms:  ar- 
senious  acid,  arsenious  anhydride,  white  arsenic,  arsenic, 
ratsbane,  rough -on-rats,  etc.)  exists  in  two  allotropie 
modifications,  the  amorphous  and  the  crystalline.  The 
crystalline  form  is  of  a  dead  white,  opaque,  and  porce- 
lain-like appearance;  the  amorphous,  on  the  other  hand, 
is  clear,  transparent,  and  glass-like,  and  for  this  reason 
is  often  termed  vitreous,  and  has  a  tendency  to  pasa 
slowly  into  the  crystalline  state.  Because  of  this  change, 
commercial  samples  of  lump  white  arsenic  are  mixtures 
of  the  two  modifications.  Save  in  India,  where  it  is  some- 
times colored  yellow  with  cow's  urine,  arsenic  trioxide 
occurs  in  commerce  as  a  heavy  white  powder,  or  in  the 
form  of  opaque  wiiite  lumps,  which  when  broken  show 
a  transparent  glassy  centre.  The  solubility  of  the  com- 
mercial samples  varies  within  (juite  wide  limits;  this  is 
due  to  the  fact  that  the  solubility  of  the  two  modifica- 
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tions  of  AssOs  are  different,  that  of  the  pure  crystalline 
being  about  1  in  850  of  water  at  15**  C,  and  that  of  the 
pure  amorphous  1  in  108.  Cooled  from  boiling,  1  part 
in  45  of  the  crystalline  remains  in  solution  and  1  part  in 
80  of  the  amorphous.  No  two  observers  agree,  however, 
as  to  the  solubility  of  AssOt. 

Arsenites. — All  the  samples  of  commercial  dry  arsenite 
ol  sodium  and  of  potassium  which  have  been  examined 
by  the  author  seem  to  correspond  most  closely  to  the 
formulas  NaAsOj  and  KAsOi.  Their  solubility  in  water 
is  quite  variable,  but  is  always  much  greater  than  that 
of  the  trioxide.  The  majority  of  cases  of  poisoning  from 
alkaline  arsenites  have  been  from  the  medicinal  prepara- 
tions of  these  salts,  such  as  Fowler's  solution,  etc.  Only 
a  very  few  of  these  cases  have  been  criminal. 

Arsenates. — These  salts  correspond  to  the  general  for- 
mula R9As04.  They  are  of  little  toxicological  interest 
save  for  the  fact  that  arsenic  acid  has  been  largely  used 
in  certain  industries  (e.g.,  manufacture  of  aniline  dyes) 
as  an  oxidizing  agent,  and  the  products  placed  on  the 
market  in  an  impure  condition  contain  arsenic  in  enor- 
mous quantities. 

Sulphides  of  Arsenic. — The  disulphide,  As«S«.  occurs  in 
nature  as  realgar,  and  was  known  to  the  ancients  under 
the  name  sandarac  or  sandaracque.  Realgar,  both  the 
mineral  and  the  artificial  compound,  has  been  used  as  a 
pigment,  in  pyrotechnics,  etc.  The  trisulphide,  As«8t, 
long  known  as  the  mineral  orpiment  or  auripigment,  has 
had  a  variety  of  commercial  uses.  It  was  formerly  used 
in  printing,  in  tanning  as  a  depilatory,  in  medicine,  as  a 
pigment,  etc.  The  pentasulphide,  AsjS*,  is  of  no  medi- 
cinal importance.  AH  the  sulphides  met  with  in  com- 
merce are  amorphous  yellow  powders,  varying  in  color 
from  a  light  lemon  yellow  to  a  deep  golden  or  even 
orange  tint.  When  pure  they  are  insoluble  in  water, 
hence  their  toxicity  is  very  low.  Some  authorities  hold 
that  the  pure  sulphides  are  not  poisonous.  Experimen- 
tal evi(ience  shows,  however,  that  these  compounds  are 
acted  upon  by  the  fluids  of  the  body,  and  that  arsenic  is 
resorbed.  Doubtless  a  lone  sojourn  of  these  sulphides  in 
the  alimentary  canal  would  lead  to  serious  results.  The 
commercial  sulphides  are  invariably  violent  poisons,  since 
they  contain  arsenic  trioxide,  sometimes  to  the  extent  of 
as  much  as  thirty  per  cent.  Le  Prince  and  Chabenat 
report  the  case  ot  a  young  girl  who  used  an  ointment 
consisting  of  65  parts  of  butter  and  85  parts  of  orpiment 
as  a  dressing  for  a  tumor  of  the  breast.  Acute  arsenic 
poisoning  resulted,  with  death  on  the  fifth  day  after  the 
application  of  the  dressing.  As  a  depilatory,  orpiment 
has  been  used  from  earliest  times.  It  was  a  mixture  of 
orpiment  with  lime  or  chalk,  which  was  used  by  the  an- 
cients for  the  removal  of  the  pubic  hairs — a  practice  said 
to  be  still  extant,  at  least  in  the  case  of  women,  in  cer- 
tain Mussulman  tribes  of  the  East. 

Cases  of  poisoning  from  organic  compounds  of  arsenic 
have  not  yet  been  reported,  if  we  except  those  due  to  the 
notorious  Acquetta  di  Pcruzia.  Butconsidenible  experi- 
mental work  has  been  done  on  animals  with  kacodyl, 
kacodylic  acid,  diphenylarsine,  monophcnylarsiue,  arsen- 
dimetliylcyanide,  etc. 

Coloring  viaiiers,  pigments,  containing  arsenic,  are  re- 
sponsible for  a  large  percentage  of  cases  of  poisoning, 
lK)th  a<!Ute  and  chronic.  Sclieele's  green  (synonym* 
mineral  green,  Swiss  green)  is  copper  arsenite  of  somewhat 
variable  composition.  It  is  insoluble  in  water,  and  cor- 
responds to  the  formulas  CuHAsOs  or  Cua(As08)32IIaO. 
This  beautiful  compound  is  used  as  a  pigment  in  paint- 
ing, printing,  etc.,  and  as  an  insecticide.  Paris  green 
(synonyms:  Vienna  green,  mitis  green,  Scliweinfurter 
green)  is  a  double  salt,  copper  aceto-ai'senite,  correspond- 
ing to  the  formula  Cu  (Asa04)3,Cu(C3H803)a.  The  com- 
mercial product  is  of  variable  composition  according  to 
the  method  employed  in  its  manufacture.  It  is  now  used 
in  enormous  (juantities  as  an  insecticide;  mrely  as  a  pig 
ment  in  painting,  coloring,  etc.  Aniline  dyes  of  the  rose- 
aniline  group,  which  have  been  made  by  the  old  arsenical 
process,  usually  contain  arsenic  in  large  amount.  The 
most  important  of  these  are  the  magentas  and  reds,  but 


tb^  blues,  violets,  purples,  etc. ,  may  also  be  arsenical.  In 
fact,  it  may  be  said  that  there  is  scarcely  a  shade  which 
cannot  be  obtained  by  blending  arsenic-containing  dyes. 
Practically  all  the  manufacturers  of  aniline  dyes  have 
now  abandoned  the  arsenical  process,  but  the  author  is 
informed  that  there  is  still  one  firm  in  New  York  State 
that  uses  arsenic  acid  in  the  preparation  of  fuchsin. 
Closely  related  to  the  aniline  dyes  are  the  arsenical  lakes, 
such  as  Cochineal  red,  Vienna  red,  etc.  King's  yellow 
consists  of  impure  arsenic  trisulphide,  hence  is  essen- 
tially orpiment.  It  often  contains  eighty  to  ninety  per 
cent.  AssOs.  Mineral  blue,  a  pigment  in  which  copper 
arsenite  and  potassium  arsenite  enter  in  about  equal 
parts,  contains  about  thirty-nine  per  cent,  arsenic. 

Arsenical  insecticides  are  responsible  for  a  large  number 
of  deaths,  accidental,  suicidal,  and  criminal.  Of  these 
substances  the  most  important  is  Paris  green.  Its  com- 
position and  quality  are  now  controlled  by  statutory  en- 
actment in  several  States  of  the  Union.  When  sold  as 
an  insecticide  the  statutes  call  for  a  product  containing 
combined  arsenic  in  an  amount  which  shall  be  not  less 
than  fifty  per  cent,  calculated  as  AsjOt,  not  over  four 
per  cent,  of  which  shall  be  soluble  in  cold  water.  Most 
of  the  cases  of  poisoning  by  this  material  occur  in  the 
United  States  and  in  Russia.  London  purple  (svnony  ms : 
English  purple,  Paris  purple),  formerly  much  used,  is 
obtained  by  treating  a  by-product  of  the  aniline  dye  in- 
dustry with  lime.  The  arsenic  is  present  both  as  calcium 
arsenite  and  as  calcium  arsenate,  the  latter  in  excess  of 
the  former.  Calculated  as  arsenic  the  average  amount 
present  in  London  purple  is  about  twenty -nine  per  cent. 
Arsenoids,  substitutes  for  Paris  green,  have  been  placed 
on  the  market  in  recent  years.  Green  arsenoid  contains 
on  an  average  about  sixty  per  cent.  AssOt,  and  has  been 
incorrectly  called  Scheele's  green.  White  arsenoid  con- 
tains barium  arsenite ;  thirty -three  per  cent,  of  the  arsenic 
Present  is  water-soluble.  Para  green  is  a  mixture  of 
aris  green  with  about  thirty-six  per  cent,  gypsum. 
Laurel  green  consists  essentially  of  calcium  arsenite  (thir- 
teen per  cent.),  gypsum,  calcium  carbonate,  and  magne- 
sum  carbonate. 

Vennin  Killers, — Of  the  many  arsenical  poisons  on  the 
market  for  the  purpose  of  destroying  rats,  mice,  etc., 
only  one  needs  discussion,  i.e.,  rough-on-rats.  This 
preparation  has  been  employed  in  many  crimes  in  the 
United  States  and  consists  of  arsenic  trioxide  about 
seventy -two  percent.,  Iwirium  carbonate  twenty-six  per 
cent.,  sand  two  per  cent.,  with  usually  a  little  carbon  to 
color  it.  In  case  of  a  question  of  poisoning  by  this  ver- 
min killer,  barium  should  always  be  searched  for.  The 
author  has.  however,  in  his  possession  a  sample  of  this 
material  purchased  some  years  ago  which  contains  no 
barium. 

Arsenic  in  FfMHls,  Beverages,  etc.,  occurs  (1)  as  a  preser- 
vative, (2)  in  coloring  matter  added,  or  (8)  as  an  acciden- 
tal impurity.  In  olncial  reports  issued  by  the  German 
Government  the  claim  is  made  that  there  are  annually 
exported  from  the  United  States  to  European  ports  enor- 
mous (juantities  of  dried  apples  which  have  been  treated 
with  weak  arsenical  solutions  to  preserve  them  from  de- 
cay and  from  the  attacks  of  insects.  Moscow,  Russia, 
sutTered  severely  some  years  ago  from  a  cholera-like 
epidemic,  the  cause  of  which  was  eventually  traced  to 
sturgeon  flesh  which  had  been  sprinkled  with  white 
arsenic  to  arrest  decomposition.  The  addition  of  arseni- 
cal colors  to  foods  and  beverages  has  given  rise  to  a  large 
number  of  cases  of  arsenical  poisoning.  Sausage,  jellies, 
preserved  fruit,  wines,  fruit  syrups,  confectionery,  cakes, 
etc.,  have  all  been  found  to  iiave  caused  trouble.  Usu- 
ally this  has  been  due  to  arsenical  aniline  dyes,  but  in  a 
few  instances  Paris  green  has  been  present.  Accidents 
arising  from  the  presence  of  arsenic  as  an  impurity  in 
some  product  used  in  the  manufacture  of  the  food  or  beVer- 
age  are  usually  confined  to  beers,  ales,  or  glucose  prepara- 
tions. While  we  are  considering  poisonous  food  mate- 
rials, the  fact  must  not  be  overlooked  that  cattle  feeding 
in  the  neia:liborhood  of  industries  throwing  out  arsenic 
may  become  poisoned  or  else  relatively  immune  from 
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liabitual  use,  and  their  flesh  when  eaten  by  man  may 
lead  to  very  serious  results.  The  same  holds  true  for 
tnilk  secreted  by  an  animal  whicli  has  taken  arsenic  into 
its  system. 

Arsenic  in  Colored  ' Papers,  Inks,  Clothing,  etc. — Many 
cases  of  very  serious  chronic  arsenical  poisoning  have 
been  traced  to  these  sources.  A  decade  ago  the  amount 
of  highly  arsenical  wall  papers  was  appalling,  and  in 
«pite  of  the  denial  of  eminent  chemists  and  hygienists, 
the  evidence  is  such  that  chronic  poisoning  from  arseni- 
i'al  wall  papers  must  be  accepted  as  an  established  fact, 
providing  that  the  room  so  papered  is  small,  damp,  and 
til  ventilated,  and  the  alleged  victim  spends  much  time 
in  the  room.  Contrary  to  popular  opinion,  green-tinted 
impers  are  rarely  arsenical;  those  which  have  caused 
trouble  in  the  United  States  have  almost  invariably  been 
tinted  in  shades  of  red.  In  an  investigation  conducted 
by  the  author  some  years  ago  upon  an  undoubted  case  of 
iifsenicism  from  wall  paper,  it  was  found  that  over  ninety 
per  cent,  of  the  red  and  maroon  papers  obtainable  of  the 
«ame  date  of  manufacture  as  that  on  the  walls  of  the 
room  were  highly  arsenical.  Many  samples  of  wall  pa- 
pers manufactured  within  the  last  six  years  have  since 
teen  examined,  but  none  of  these  modern  papers  have 
thus  far  been  found  which  contain  more  than  mere  traces 
of  arsenic.  In  all  probability  the  cause  of  arsenicism 
from  wall  papers  is  largely  due  to  the  formation,  by 
moulds  and  bacteria,  of  arsine  and  of  a  volatile  organic 
iirsenic  compound.  Thia  peculiar  action  is  so  well 
marked  in  the  case  of  Pcnicillium  brevicaude  that  advan- 
tage is  taken  of  the  fact  for  the  purpose  of  testing  for 
the  presence  of  arsenic.  Mucormucedo,  Aspergillus  glau- 
ous,  Aspergillus  virescensalso  possess  tliis  same  property, 
but  to  a  less  degree.  Colored  papers  other  than  wall 
papers  have  also  given  rise  to  poisoning:  as,  for  exam- 
ple, the  chewing  of  such  papers  by  children,  the  moisten- 
ing with  the  tongue  of  many  colored  gummed  labels. 
In  1889  several  cashiers  in  German  banks  were  poisoned 
through  handling  with  moistened  Angers  large  numbers 
of  Swiss  banknotes  printed  with  arsenical  ink.  Several 
oases  are  on  record  of  poisoning  from  using  c(»pying  inks, 
typewriter  ribbons  and  indelible  pencils  made  with 
arsenical  aniline  dyes.  Graffsky  has  described  several 
very  serious  cases  of  chronic  poisoning  from  handling 
colored  chalk  in  one  of  the  schools  of  Germany.  A  vio- 
let-colored crayon  was  found  to  contain  over  seven  per- 
cent, arsenic.  Clothing  dyed  with  impure  aniline  colors 
has  been  the  cause  of  many  a  sad  case  of  illness.  These 
oases  have  usually  been  caused  by  such  wearing  apparel 
as  comes  in  direct  contact  with  the  skin,  such  as  stock- 
ings, trousers,  waists,  etc.  In  Germany  copper  arsenite 
has  been  used  for  coloring  tarlatan  and  several  cases  of 
«erious  poisoning  have  resulted  therefrom.  Two  of  the 
most  striking  cases  of  arsenical  paralysis  with  which  we 
are  acquainted  were  due  to  green  tarlatan  ball  gowns. 
Zinreck  states  that  he  found  in  twenty  yards  of  this 
material  used  for  a  ball  gown  300  gm.  of  Paris  green. 

Medicinal  preparations  have  given  rise  to  poisoning, 
either  from  overdosage  or  because  of  the  presence  of 
arsenic  as  an  impurity  in  the  substauce  administereil,  as, 
for  example,  in  bismuth  subnitrate  and  other  bismuth 
preparations,  sodium  phosphate,  glycerin,  chloroform, 
phosphoric  acid,  sulphuric  acid,  etc.  For  the  composi- 
tion and  dosage  of  arsenical  medicines,  see  Arsenic,  Vol. 
I.,  of  Reference  Handbook. 

Industrial  poisoning  bv  arsenic  is  by  no  means  rare,  for 
in  a  large  number  of  industries  the  workmen  are  exposed 
to  compounds  of  this  element  in  one  form  or  another.  In 
the  following  table  will  be  found  a  list  of  trades  or  arti- 
cles manufactured  which  are  credited  with  cases  of 
arsenicism,  and  a  brief  statement  of  the  cause  of  the 
illness. 


Name  of  Induitry  or  Article 
Manufactured. 

Copper,  cobalt,  nickel,  zinc^  tin. 

Coppor  reflned  in  ttie  wet  way. 

Hydrofren  for  ballooiis,  limeliirhtft, 
when  made  from  Iron  or  zinc 
and  an  acid. 

Phoflpborlc  add. 

Sulpbur  and  allied  Induatries. 

Araenic  and  araenlcal  prepara- 
tions. 

Galvanized  iron,  tinned  iron. 
Zinc  chloride. 

Copperas  (ferrous  sulphate). 
Aniline  dyes  by   the   arsenical 

method. 
Artificial  flowere,  leaves,  etc. 

Stuffed  animals,  birds,  preparation 
of  natural  history  specimens. 

Bird  shot  (arsenic  used  to  harden 

the  lead). 
Aniline  from  nitrobenzene. 
Indi^  blue. 
Embalming  fluids. 

Preservation  of  wood. 
Wall  papers,  colored  papers. 


Cauiei  of  Poisoning. 

Arsenic  dust  in  air  from  roasttnfl 

arsenical  ores. 
Arsine. 
Anlne. 


Arsenic  triozide. 
Arsenical  dust,  arsine. 
Arsenical  dust  in  mines,  chargiDg 

and  emptying  retorts,  hanrfiing 

products. 
Arsine. 
Arsine. 
Arsine. 
Arsenic  acid,  arsenous   add  in 

dust,  in  air  or  on  hands. 
Arsenical  pigments  or  dyes  by 

contact,  or  In  dust  in  air. 
Arsenic  triozide,  arsenical  soap 

and  fluids  absorbed  by  hands  or 

in  dust. 
Arsenical  dust. 

Arsine. 

Arsine. 

Araenic  triozide.  arsenltes  of  so- 
dium, potassium  calcium. 

Arsenical  dust. 

Arsenical  dyes  and  pigments  in 
dust  or  by  handling. 


Name  of  Industry  or  Article 
Manufactured. 

Paints  in  which  the  bexis  is  orpi- 
ment,  copper  arsenltes,  mineral 
blue,  etc. 

Whit«^  enamel  glass,  stained  glass 
and  certain  other  glasses. 


Causes  of  Poisoning. 
Arsine,  arsenical  dust. 


Arsine,  arsenical  dust. 


Channels  of  Introduction. — Accidental  poisonings  are 
the  result  of  swallowing  the  poisonous  material,  breath- 
ing arsine  or  arsenical  dust,  or  occasionally  absorption 
through  wounds  or  through  the  sound  skin.  But  in 
criminal  cases  every  conceivable  channel  has  been  used, 
the  usual  mode  of  introduction  being  in  food  or  drink. 
A  number  of  cases  are  recorded  in  which  the  poison  has 
been  administered  to  the  victims  by  enemas  or  vaginal 
douches.  The  legend  that  Ladislas,  King  of  Naples,  met 
his  death  in  1414  by  arsenic  introduced  into  the  vagina  of 
his  mistress  by  a  jealous  courtier,  and  that  Calpumeus 
murdered  his  wives  by  digital  introduction  of  arsenic 
into  the  vagina  are  probably  not  mere  myth  and  Action, 
for  we  find  several  modern  imitators  of  Calpumeus.  In 
one  instance  the  arsenical  material  was  introduced  by 
placing  the  poison  under  the  prepuce,  and  introducing  it 
into  the  vagina  in  this  manner,  so  as  to  avoid  all  danger 
of  detection.  In  another  instance  three  wives  were  suc- 
cessively munlered  by  placing  in  the  vagina  a  mixture 
of  flour  and  arsenic  trioxide.  Experiments  on  animals 
have  shown,  beyond  the  possibility  of  a  doubt,  that  death 
may  result  from  ai*senical  poisoning  through  such  an  in- 
troduction of  the  j)oisou  into  the  bo<ly.  A  few  cases  are 
found  in  which  arsenical  vapors  have  been  employed 
with  criminal  intent,  as  for  example  the  vaporization  of 
arsenic  trioxide  and  the  roasting  of  arsenical  pyrites  in  a 
room. 

Fatal  Dose. — Brouardel's  investigations  have  shown 
that  the  toxicity  of  arsenic  varies  according  to:  (1)  The 
metho<i  of  administration ;  (2)  the  kind  and  age  of  ani- 
mal ;  (3)  the  nature  of  the  ifood  material  present  in  the  ali- 
mentary canal.  Owing  to  the  fact  that  some  persons 
have,  to  a  certain  degree,  a  natural  or  acquired  resistance 
to  arsenic  it  is  difficult  arbitrarily  to  set  any  definite 
figure  as  representing  a  fatal  dose.  Moreover,  when  the 
stomach  contains  a  large  amount  of  fatty  material  a  huge 
dose  can  apparentl  v  be  ingested  without  fatal  results.  It 
is  to  be  said  in  this  connectifm  that  a  very  large  dose  is 
seldom  as  dangerous  as  one  consisting  of  close  to  what 
may  be  said  to  be  the  normal  fatal  dose,  for  the  reason 
that  vomiting  is  apt  to  be  immediate  and  the  poison  is 
removed  at  once  wuhout  having  undergone  resorption. 
For  AsaOt  the  toxic  dose  for  man  can  be  set  as  lying  be- 
tween 5  mgm.  and  50  mgm.  (0.07-0.77  grain),  and  the 
fatal  dose  100-300  mgm.  (1.54-4.68  graius).  For  Paris 
green  the  doses  are  i)r()bably  somewhat  higher  than  twice 
these  quantities.  The  above  figures  refer  to  per-os  ad- 
ministration. When  the  poison  comes  in  direct  contact 
with  the  blowl,  as  for  example  through  wounds,  the 
abraded  skin,  or  the  direct  introduction  into  the  body  by 
some  sharp  instrument,  it  is  about  ten  times  as  active. 
Rouyer  has  attempted  to  calculate  the  toxic  and  fatal 
doses  on  the  basis  of  the  amount  of  poison  resorbed  rather 
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than  the  total  amount  taken.  According  to  his  experi- 
ments  and  calculations  0.6  mgm.  AssOt  resorbedper  kilo- 
gram body  weight  will  give  rise  to  serious  symptoms ; 
2.5  mgm.  per  kilogram  may  cause  death  in  twenty-four 
to  twenty-five  hours,  while  8  m^m.  per  kilogram  will 
always  cause  death  in  about  eight  hours.  It  would  seem 
that  Rouyer's  figures  are  probably  too  high,  for  they 
would  require  the  resorption  of  about  200  mgm.  to  cause 
the  death  of  a  man  of  average  weight.  The  actual  dose 
to  be  ingested  would  therefore  be  considerably  higher. 

In  the  case  of  animals  we  find  great  variation  in  the 
intensity  of  the  action  of  arsenical  compounds,  not  only 
with  respect  to  species,  but  also  in  different  individuals 
of  the  same  species.  Von  Gk)hier  has  seen  a  horse  remain 
to  all  appearances  in  good  health  after  a  dose  of  80  gm. 
of  arsenic  trioxide,  while  on  the  other  hand  3  gm.  nas 
caused  death.  Not  onl^'  do  we  have  this  variability  of 
action  on  different  individuals,  but  veterinarians  are  fair- 
ly well  agreed  that,  particularly  in  the  case  of  cattle  and 
sheep,  an  animal  may  at  one  time  stand  a  dose  as  high  as 
20-80  gm.,  while  the  same  identical  animal  will  suffer 
severe  illness  from  5  gm.  at  another  time.  The  follow- 
inff  table,  while  necessarily  more  or  less  arbitrary,  can  be 
taken  as  probably  as  nearly  in  accord  with  experimental 
data  as  is  possible  with  our  present  knowledge. 


Homed  cattle. 

HOTMS 

Sbeep.  goats . . 

Swine 

DoR» 

Fowl 

PlffeoDB  


Fatal  Dose. 


Wbeo  taken  internally.  Wben  by  wounda. 


10.0 

10.0 

5.0 

.5 

.1 

.1    to 

.06  to 


toao.o 

toSS.O 
to  16.0 
to  1.0 
to     .2 


frin. 
gm. 
gni. 
gm. 
gm. 


.15  gm. 
.1   gm. 


2.0  gm. 

S.O  gm. 

.2  gm. 

.2  gm. 

.02  gm. 

.01  gm. 

.006  gm. 


It  will  be  seen  from  the  above  that  sheep  and  goats  are, 
per  kilogram  weight,  remarkably  resistant.  A  similar 
resistance  is  frequently  met  with  in  certain  dogs. 

Habitual  V9t,  Tolerance,  Araeniayphagia, — Aside  from 
certain  species  of  fungi  and  bacteria,  arsenical  com- 
pounds are  toxic  to  all  other  forms  of  life.  But  by  re- 
peated small  doses  a  certain  immunity  is  at  last  acquired, 
after  which  enormous  doses  can  be  swallowed  with 
impunity.  This  fact  was  known  in  most  ancient  times, 
for  we  are  told  that  Mithridates  (first  century  B.C.),  who 
was  well  versed  in  the  poison  lore  of  his  time,  acquired 
immunity  in  this  manner  to  protect  himself  against  poi- 
soners. By  far  the  most  striking  cases  of  acquired  toler- 
ance are  to  be  found  among  the  mountaineers  of  Tyrol, 
Styria,  Carinthia,  the  Punjab,  and  in  some  parts  of  the 
mountain  ranges  of  South  America.  Tht^se  mountaineers 
start  taking  arsenic,  in  the  form  of  orpiment  or  the  tri- 
oxide,  from  their  youth:  the  men  believing  that  it  en- 
ables them  to  endure  greater  fatigue,  wards  off  the  moun- 
tain 8ickne.<«s  and  makes  breathing  easier;  the  women  in 
order  to  improve  their  comple.xion,  to  acquire  shining 
eyes,  a  rosy  tint,  and  a  well-rounded  form.  These 
arsenicopliages  8t»em  to  enjoy  perfect  health  and  reach 
an  advanrecl  old  age.  They  exist,  however,  in  a  pseudo- 
normal  state,  for  the  suppression  of  the  daily  dose  of 
arsenic  leads  to  serious  illness.  The  nmjoritv  never  reach 
a  very  high  daily  consumption  of  the  drug,  ^mt  instances 
are  not  lucking  in  which  the  amount  taken  daily  reaches 
30(M00  mgm.  We  also  have  proof  positive  that  certain 
individuals  have  taken  this  same  amount  at  a  single  dose 
without  suffering  any  inconvenience  thereby.  This 
toleninc(»  and  habit  see'm  in  many  cases  to  be  hereditary. 
A  somewhat  similar  resistance  is  met  with  in  patients 
who  have  been  subjected  to  arsenical  treatment  with  in- 
creasing dosage.  After  a  time  considerably  over  the 
maximum  dose  is  tolerated.  In  Europe  and  in  America 
certain  wat(?rs  are  found  containing  arsenic.  These 
waters  have  been  long  used  by  the  inhabitants  of  tlie 
district,  but  no  evil  effects  havebeen  reported. 

The  administration  of  arsenic  to  horses  by  grooms  in 


increasingdosea  has  been  practised  for  many  years,  espe- 
cially in  England,  tlie  object  being  to  improve  the  ani- 
mal's  coat,  aid  the  assimilation  of  food,  ana  to  give  them 
a  plump,  well-rounded  appearance.  The  arsenic  is  either 
mixed  with  the  food  or  is  tied  in  a  tiny  piece  of  cloth 
and  attached  to  the  bit.  This  latter  procedure  results  in 
the  production  of  a  slight  salivation  and  the  appearance 
of  white  foam  about  the  mouth,  the  animal  holding  its 
head  erect  and  champing  at  the  bit,  conditions  which  are 
supposed  to  indicate  a  spirited  animal.  Horses  subjected 
for  any  length  of  time  to  this  treatment  require  a  contin- 
uance of  the  dtfily  dose,  without  which  they  rapidly  lose 
flesh  and  condition. 

There  is  as  yet  no  satisfactory  explanation  for  the  ac- 
quired tolerance  of  arsenic.  The  theory  that  there  is  an 
abnormal  rate  of  elimination  by  the  kidneys  is  not  well 
established,  and  is  insufficient  to  account  for  all  the  facts. 

Symptoms.  Action.— With  the  possible  exception  of 
the  gaseous  compounds  all  other  arsenical  substances  may 
be  said  to  have  a  like  action  on  man.  No  matter,  there- 
fore, in  what  form  arsenic  is  administered  the  symptoms 
observed  will  not  differ  to  anv  appreciable  extent. 
These  symptoms  can  be  grouped  under  four  different 
heads.  Those  typical :  (1)  Of  a  mineral  acid — acidismus. 
(2)  Of  a  mineral  salt — metal  toxicosis.  (8)  Of  action  on 
the  nervous  system :  {a)  splanchnic  paralysis,  resulting  in 
hypenemia  of  all  abdominal  organs ;  {b)  neuritis.  (8)  Of 
inflammation  of  the  intestinal  tract  and  of  fatty  degene- 
ration, especially  of  the  heart.  The  result  of  the  inges- 
tion of  the  poison  may  lead  to  either  acute  or  chronic  poi- 
soning. In  acute  poisoning  it  is  possible  to  distingui^ 
three  forms:  A  gastro-entenc  or  ordinary  form,  paralysis 
arsenicalis.  and  asphyxia  arsenicalis. 

Acute  Poisoning. — Ordinary  Form.  Soon  after  swal- 
lowing the  poison  tlie  victim  complains  of  a  disagreeable 
metallic  taste  in  the  mouth,  of  an  annoying  burning,  itch- 
ing, or  tickling  dryness  of  the  throat,  there  being  usually 
frequent  spitting  and  more  or  less  salivation.  This  is 
generally,  but  not  always,  followed  by  pain  in  the  upper 
part  of  the  alimentary  canal  which  gradually  passes 
downward,  increasing  in  severity.  In  most  cases  in  from 
one  to  two  houra,  rarely  later,  after  swallowing  the  poi- 
son, nau.sea,  vomiting,  and  purging  set  in.  In  the  event 
of  Paris  green  being  taken,  vomiting  sets  in  at  an  earlier 
stage  than  is  the  case  with  other  arsenical  compounds. 
The  vomited  matter  may  be  streaked  with  blood,  or 
green  if  copper  compounds  are  present.  In  a  ^ort  time 
the  stools  which  were  at  first  colored  with  bile,  become 
frequent  and  rice-water-like.  Usually  there  is  tenesmus. 
The  patient  finds  more  or  less  difiiculty  in  swallowing, 
suffers  from  dizziness,  headache,  pains  in  the  limbs,  a 
burning  unquenchable  thirst,  and  often  a  distressing  hic- 
cough. The  abdomen  is  distended  and  is  painful  on 
pressure,  the  secretion  of  urine  is  diminished,  and  there 
may  even  be  anuria.  The  patient's  voice  becomes  hoarse, 
features  pale  and  haggani,  eyes  sunken,  skin  cold  and 
dry.  The  pulse  becomes  slow  and  weak;  respiration 
diiticult  and  oppressed,  and  death  usually  takes  place 
in  fifteen  to  twentv-four  hours,  but  often  on  the  second 
day.  The  patient  is  ordinaril}*  conscious  to  the  last,  but 
there  may  ha  coma,  paralysis,  or  convulsions.  If  death 
does  not  occur  before  the  second  or  third  day,  there  is 
usually  an  apparent  general  improvement,  saVe  for  the 
persistence  of  the  dryness  of  the  mouth  and  severe  thiret. 
The  temperature  remains  about  normal  or  very  little 
above.  There  is  apt  to  be  extensive  erythema  or  an  ery- 
sipelas or  (edematic  swelling  which  is  most  marked  on 
the  face  and  genitals,  but  there  are  patches  more  or  less 
scatteretl  over  the  body.  There  may  be  falling  out  of 
the  hair.  Blebs  or  pustules  may  appt'ar  on  various  parts 
of  the  body,  or  there  may  l>e  circums(^ril)ed  etflorescences. 
In  many  instances  recovery  is  difficult  and  very  pro- 
tracted. Arsenical  applications  to  the  sensitive  skin 
ordinarily  give  rise  to  severe  dermatoses;  as.  for  example, 
arsenical  eczema  of  the  logs  and  thighs  from  contact  with 
trousers  or  stockings  colored  with  arsenical  aniline  dyes. 
There  may  even  Ikj  gangrene. 

Artfenical  paralysis  is  seen  in  both  acute  and  chronic 
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poisoning,  but  an  extensive  paralysis  is  rare.  .  Seisser  in 
the  fampus  WUrtemberg  mass-poisoning  observed  only 
1  case  in  378.  Alexander  has  collected  the  records  of  55 
cases  of  arsenical  paralvsis;  of  these  17  resulted  from 
chronic  arsenicism.  while  88  were  acute.  In  the  great 
mass-poisoning  in  Great  Britain  in  1900,  a  very  large  pro- 
portion seem  to  have  been  troubled  with  paralytic  symp- 
toms. When  arsenical  paralysis  results  from  acute  poi- 
soning it  does  not  usually  appear  prior  to  the  fourth 
day,  or  even  the  end  of  the  first  week.  The  normal  ter- 
mination of  the  seizure  is  the  first  half  of  the  second 
week.  The  beginning  of  the  trouble  is  marked  by  pain 
and  paraneesthesia ;  soon  there  is  numbness  of  the  hands 
and  feet,  extending  to  the  forearm  and  lower  leg ;  very 
rarely  is  the  paralysis  of  greater  extent.  Pain,  which  is 
seldom  absent,  may  be  very  severe  (anaesthesia  dolorosa); 
it  may  l)e  cither  constant  or  intermittent.  The  paranses- 
thesia  has  been  variously'  designated  by  patients  as  a 
"sleepy,"  "furry,"  "itching,"  or  "tingling"  sensation. 
The  hands  and  feet  are  Qold,  the  tactile  sense  is  disturbed 
as  well  as  the  temperature  sense,  cold  water  is  mistaken 
for  warm,  w^hile  hot  water  is  not  recognized  as  such.  As 
a  rule  loss  of  motility  follows  in  a  few  days,  but  may  also 
occur  simultaneously  with  the  paranafsthesia.  In  the 
majority  of  cases  the  patient  cannot  walk  or  stand  for 
weeks,  or  even  months,  after  the  attack,  but  occasionally 
the  effects  soon  disappear.  The  muscles  first  and  chiefly 
affected  are  the  extensors  and  abductors  of  the  toes,  later 
those  of  the  fingers,  and  finally  those  of  the  lower  and 
upper  limbs.  According  to  the  investigations  of  Imbert- 
Gonebeyre  the  paralysis  may  be  confined  to  the  knees 
and  elbows.  Following  the  paralysis  there  is  increasing 
muscular  atrophy,  which  may  reach  an  extraordinary 
degn.»e  of  severity.  Von  Marik  has  described  a  case  in 
which  almost  all  the  body  muscles  were  affected. 

Paralysis  arseuicalis  may  be  confused  with  tabes,  alco- 
hol neuritis,  syringomyelitis,  etc. 

Asphyxia  arseniralis  is  a  term  given  by  several  authori- 
ties to  rare  cases  of  exceptionally  acute  arsenic  poisoning 
with  unusually  rapid  death.  In  this  fonn  there  is  extraor- 
dinarily severe  intestinal  catarrh  with  vomiting,  diar- 
rhoea with  rice-wat^r  stools,  tenesmus,  tonic  convulsions 
first  of  the  lower  limbs,  later  of  the  upper  limbs,  cyanosis 
and  death,  with  marked  paralysis  of  the  muscles  of  res- 
piration in  a  few  hours.  This  form  of  poisoning  bears 
a  striking  resemblance  to  cholera  asiatica  of  malignant 
type. 

Chronic  poimning  is  seen  most  often  in  workmen  in  the 
metallur^cal  industries,  in  dye  and  paint  works,  among 
taxidermists,  etc.  A  detailed  list  has  alread}'  been  eiven. 
Hill  has  also  recordinl  a  very  unusual  case,  the  alleged 
result  of  burning  gas  made  from  coal  very  high  in 
arsenic. 

According  to  Brouardel  and  Pouchet,  who  have  made 
one  of  the  most  careful  studies  of  arsenicism,  there  are 
four  distinct  phases  in  the  i)rogress  of  the  disease.  These 
phases  correspond  quite  closely  to  the  grouping  given 
above  under  acute  poisoning,  but  are  more  marked.  The 
early  stages  of  the  disease  can  be  characterized  as  pro- 
tracted gastro-enteric  catarrh.  There  are  loss  of  appetite 
and  vomiting  of  mucus  and  bile.  Vomiting  and  pain 
may,  however,  be  absent.  The  patient  is  apt  to  suffer 
from  headache,  faintness,  irregularity  of  the  lx)wels,  de- 
pression, and  loss  of  sleep.  The  breath  is  fetid,  and  the 
perspiration  exhales  an  alliaceous  odor  like  that  of  arsine. 
There  is  great  emaciation.  Fever  and  o^deina  may  or 
may  not  appear.  The  urine  is  albuminous,  contains 
hyaline  cylinders,  and  substances  reciucinjy^  Fehliug's 
solution.  Sugar  is  rarely  present.  The  urine  contains 
arsenic,  and  on  standing  deposits  inagnesiuni-ammonium 
arsenate.  A  common  accompanying  symptom  of  much 
diagnostic  value  is  obstinate  conjunctivitis,  together  with 
redness  and  burning  of  the  eyelids,  and  defective  tear 
secretion.  The  throat  and  iiasiil  passages  are  sometimes 
dry  and  irritated.  The^ voice  is  hoarse.  There  may  be 
slight  cough,  which,  in  cas(?8  arising  from  breathing 
arsenical  dust,  passes  into  more  or  less  severe  bronchitis. 
At  other  times  the  victims  suffer  from  an  intluenza-like 


snuffle  and  the  nasal  secretions  are  flecked  with  blood. 
Many  cases  of  arsenicism  have  l)een  diagnosed  as 
"grippe."  "cold  in  the  head,"  etc.  The  skin  &  far  more 
severely  affected  than  in  acute  poisoning.  There  is 
generally  urticaria  or  an  erythematous  eruption,  or  des- 
quamation. Sometimes  papules  or  vesicles  form  on  the 
breast,  back,  and  face,  while  later  pustules  may  appear 
in  the  arm  pits,  upon  the  scrotum,  or  in  the  vulva.  Fre- 
quently the  face  takes  on  a  dusky  tint,  and  there  is 
marked  pigmentation  of  most  of  the  exposeil  parts  and  the 
pressure  areas  of  the  body,  or  this  pigmentation  is  con- 
fined to  the  knees,  about  the  neck,  and  to  the  region  of  the 
stomach.  The  victim  appears  to  be  dirty.  So  dirt-like 
is  this  pigmentation  that  patients  upon  their  admission 
to  hospitals  have  been  given  several  successive  baths. 
The  hair  first  turns  gi^y*  then  falls.  There  may  be 
growths  on  the  nails;  the  latter  may  even  be  shed.  Hy- 
perkeratosis of  the  hands  and  feet  of  short  duration  is 
seen  in  not  a  few  cases.  Following  the  typical  symp- 
toms of  cachexia  and  muscular  atrophy  there  is  wasting 
away  of  the  muscles,  especially  of  the  lower  limbs, 
though  the  arms  may  also  be  affected  and  the  hands  be- 
come claw-like.  Icterus  is  neither  constant  nor  charac- 
teristic, yet  is  frequently  observed.  It  never  reaches  the 
intensity  met  with  in  poisoning  by  phosphorus.  True 
paralysis  arsenicalis  seems  to  be  of  less  frequence  in 
chronic  poisoning  than  in  acute;  but  if  it  does  appear  its 
effects  are  of  greater  duration,  lastifig  even  a  life-time. 
There  are  often  hemianaesthesia  and  hemiplegia.  Accord- 
ing to  the  reports  of  cases  of  poisoning  from  arsenical 
beer,  published  in  the  Ixincet  in  1900-02,  it  would  ap- 
pear that  a  large  percentage  of  the  victims  suffered  from 
more  or  less  marked  paralysis,  as  shown  by  difliculty  in 
walking,  numbness,  pricking,  tickling,  etc.,  of  the  lower 
limbs  from  the  knees  down,  and  from  the  elbows  down, 
often  accompanied  by  exouisite  pain. 

Mackensie  has  reported  cases  marked  by  paralysis  of 
the  vocal  cords.  Another  peculiar  form  of  paralysis  has 
been  studied  by  Charcot  and  Biett,  and  has  received  the 
designation  anaphrodisia  arsenicalis,  because  of  the  fact 
that  the  disease  is  characterized  by  a  paralysis  of  the 
nerves  of  sexual  sensation.  Five  typical  cas^s  are 
known.  The  physical  diagnosis  of  chronic  arsenical 
poisoning  is  very  difllcult.  The  most  reliable  method 
of  reaching  a  decision  consists  in  testing  the  urine 
for  arsenic.  This  chemical  diagnosis  must  never  be 
omitted.  The  fatal  period  in  chronic  poisoning  is  too 
variable  to  permit  of  any  statement. 

Poisoning  by  arsenic  may  sometimes  be  confused  with 
poisoning  by  phosphorus,  antimony,  ricinus,  croton, 
abrus,  robinia,  podophyllum,  etc. 

Elimination  of  arsenic  takes  place  chiefly  by  the  kid- 
nevs ;  but  there  is  reason  to  believe  that  in  addition  to  the 
urine,  the  bile,  milk,  and  perspiratory  flnid  play  an  im- 
portant part,  and  that  a  certain  portion  of  the  poison  is 
still  further  thrown  out  throuch  the  intestines.  Arsenic 
can  be  detected  in  the  urine  in  from  two  to  eight  hours 
after  resorption,  and  is  usually  completely  eliminated 
from  the  body,  save  from  the  bones,  in  from  eight  to 
twenty  days.  The  normal  period  of  elimination  seems  to 
be  from  twelve  to  fifteen  days.  This  holds  true  only  for 
acute  poisoning,  since  in  chronic  poisoning,  followed  by 
recovery,  the  liver  seems  to  retain  arsenic  for  a  long 
period;  just  how  long  is  not  known,  but  in  animals  it 
has  been  shown  to  be  bevond  forty  days  after  the  inges- 
tion of  arsenic  ccas<'d.  AVood  asserts  that  he  has  found 
arsenic  eliminated  eighty  to  ninety  days  after  ingestion. 
On  the  other  hand,  Kunkle  reports  a  case  of  poisoning  by 
copper  arsenite  followed  by  death  in  seventeen  hours,  yet 
no  arsenic  could  be  detected  in  the  live^,  the  stomach,  or 
the  intestines. 

Savcri  has  shown  that  the  arsenic  eliminated  by  the 
urine  is  in  the  arsenous  condition.  Selmi  has  gone  a  step 
farther  and  has  shown  that  part  at  least  of  the  arsenic 
is  eliminated  in  combination  with  organic  matter  as  an 
arsenical  organic  compound,  and  that  doubtless  another 
portion  of  the  arsenic  is  eliminated  as  arsine.  The  ques- 
tion of  the  elimination  of  arsenic  throutr^h  the  milk  is  one 
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of  very  great  importance.  In  the  light  of  experimental 
evidence  and  of  cases  collected,  it  is  now  possible  to  as- 
sert positively  that  an  infant  nursing  at  the  breast  may 
die  of  arsenical  poisoning  when  its  mother  is  undergoing 
arsenical  treatment,  or  nas  swallowed  some  arsenical 
compound  yet  not  in  sufficient  amount  to  give  rise  to  ill 
ness  of  the  mother;  or,  in  case  of  a  toxic  dose  having  been 
ingested,  there  may  be  death  of  the  infant  before  the  ap- 
pearance of  symptoms  of  poisoning  in  the  mother. 

For  information  tis  to  the  localization  of  arsenic  and  its 
distribution  in  the  body  after  death,  the  reader  is  referred 
to  Vol.  VI.,  p.  722,  of' the  Reference  Handbook. 

Post-jn&rtem  Appearances. — In  acute  poisoning  the  find- 
ings are  but  slightly  characteristic.  In  rare  cases  nega- 
tive results  will  be  obtained,  but  only  when  death  has 
been  unusually  rapid,  as  for  example  in  cases  of  arsenical 
asphyxia.  No  matter  through  what  channel  the  poison 
has  been  introduced,  the  mucosa  of  the  stomach  and  in- 
testines will  generally  be  found  to  be  swollen,  coven*d 
with  bloody  foam,  more  or  less  uniformly  red,  intensely  in- 
flamed, or  hemorrhagic.  In  some  cases  there  is  ulceration, 
even  necrosis.  A  few  cases  of  perforation  are  known. 
Corrosion  may  take  place  in  a  few  hours  (five  or  six),  and 
after  ten  hours  may  be  very  severe;  this  may  not  1h>  con- 
fined to  the  stomach  alone,  but  may  be  seen  in  the  in- 
testines. The  small  intestine  is  commonly  more  or  less 
tilled  with  colorless,  watery,  offensive  contents,  while  the 
large  intestine  contains  fa?cal  matter  colored  with  bile. 
The  liver,  though  apparently  normal,  shows  on  section 
marked  fatty  degeneration.  Similar  conditions  obtain  in 
the  kidneys  and  heart.  The  blood  shows  no  specially 
marked  change,  but  its  alkalinity  is  greatly  decreased.  In 
all  but  a  few  cases  there  is  a  remarkable  pn*8ervation  of 
the  body  with  the  internal  organs  fresh  and  of  almost  life- 
like consisUMioe,  or  there  may  be  mummification.  Either 
of  these  conditions  existing  in  an  exhumed  unembalmeii 
l)ody  should  lea<i  to  a  strong  presumption  of  death  by 
arsenic,  but  the  practitioner  must  never  lose  sight  of  the 
fact  that  pres<>rvation  and  mummification  are  far  from 
beinjcr  constant  or  peculiar  to  this  poison.  In  deaths  fol- 
lowing chronic  poisoning  the  findings  are  quite  uncertain. 
The  most  constant  are  atrophy  of  the  muscles,  a  dusky 
skin  often  marked  with  blackish  patches,  alopma.  gas- 
tn)-adenitis.  and  hepatic,  renal,  and  cardiac  steatosis. 

The  meehaniMm  or  action  of  arst^nic  compounds  can  be 
brie rty  sun mied  up  as  follows:  (1)  Loc*al  cauterization; 
(2)  viUo-motor  paralysis  of  splanchnics;  (8)  degeneration 
of  albumin  of  the  iMKly  and  disturbance  of  metabolism; 
(4)  disturbance;  of  activity  of  the  centml  nervous  system 
and  of  the  skin ;  (5)  paralysis  of  the  heart. 

Following  the  pnralysisof  the  peripheral  ex trt»mities  of 
the  splanchnic  nerves  there  results  great  hypenemia  of 
tlie  alxlominal  organs,  giving  rise  to  an  appeanuice  of 
infiammatiou.  This  condition  extending  to  the  mucosa 
becomes  severe  gastro-t»nteritis,  explaining  why  it  is  that 
these  lesions  are  seen,  no  matter  what  may  have  been  the 
mode  of  entry  of  the  poison.  The  disturbanct?  of  the 
metabolism  leads  to  fatty  degeneration  of  most  of  the  in- 
ternal organs,  and  es]>ecially  of  the  glands.  When  this 
steatosis  affects  the  walls  of  the  blood-vessels,  multiple 
hemorrhage  results.  As  an  immediate  cons<»quenee  of 
fatty  degeneration  of  the  heart  muscles  the  ganglia  be- 
come affected  and  cardiac  ])aralysis  results.  The  severe 
cerebral  disturbances  sometimes  s<'en  can  be  ascribed  in 
part  to  the  sinking  of  the  blood  presj^ure,  and  in  part  to 
degeneration  of  the  ganglionic  cells  of  the  bmin. 

Xonna!  Arttt'iiir. — The  (juestion  as  ti>  whether  arsenic 
is  a  normal  constituent  of  the  IkxIv  has  been  the  subject 
of  several  investigations  within  the  last  lew  years.  The 
weight  of  evidence  seems  to  support  the  theory  of  Ar- 
maiid  Gautier,  that  arsenic  is  alwavs  to  be  found  in  the 
healthy  body  at  least  in  the  thyroid,  where  it  ])lays  an 
important  part,  and  in  the  hair,  nails,  bones,  and  mam- 
mary glands,  and  that  this  normal  ars<«nic  is  eliminat(Ml 
rhiertv  bv  the  skin  and  the  milk.     Before  this  theory  can 
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be  acci'pted  as  proved  more  rcscanh  is  needed. 

Antidotes.  Tukatmknt. — The  most  effective  anti- 
dote with  which  we  are  now  accjuainted — fresl*U'  preeii)i- 


tated  ferric  hydrate — was  first  proposed  by  Bunsen  in 
1884.  It  de])end8  for  its  efiicacy  upon  the  fact  that  it 
unites  with  arscnous  acid,  arsenites,  or  arsenates  to  form 
insoluble  compounds.  With  arsenous  acid  or  arsenites  a 
basic  ferric  arsenite  results,  mixed  with  a  variable  pro- 
portion of  basic  ferrous  arsenite,  while  with  arsenates  a 
basic  ferric  arsenate  is  formed.  The  ferric  hydrate  must 
be  freshly  prepared,  since  it  soon  loses  the  power  to  unite 
to  form  an  insoluble  compound.  The  official  method  of 
preparation  is  as  follows:  To  ammonia  water  (U.  8.  P.), 
110  c.c,  add  water  250  c.c;  to  solution  ferric  sulphate 
(U.  8.  P.),  100  c.c,  add  water  1,000  c.c.  Pour  with  con- 
stant stirring  the  solution  of  ferric  sulphate  into  the 
ammonia  water,  pour  the  mixture  on  a  muslin  filter, 
squeeze,  and  add  to  the  precipitate  sufficient  water  to 
make  about  250  gm.  Of  this  final  preparation  administer 
to  an  adult  two  to  four  tablespo<mfuls  every  ten  minutes. 
The  do.se  for  a  child  is  one  dessertspoonful  every  ten 
nnnutes.  Hydrated  magnesium  oxide,  proposed  by 
hussy  in  1840,  is  also  of  much  value.  Like  the  iron  anti- 
dote it  must  be  freshly  prepared.  One  part  of  freshly 
burnt  magnesium  oxide  is  suspended  in  twenty  parts  of 
water.  Of  this  preparation  four  to  six  tablespooafuls 
may  be  administered  every  fifteen  nnnutes.  As  in  the 
case  of  iron,  insoluble  basic  arsenites  and  arsenates  result. 
In  Europe  the  two  al)ove  antidotes  are  combiniHl,  as,  for 
example.  To  Liquor  ferri  sulph.  oxydat.  (P.  G.)100  gm.. 
add  water,  250  gm.  To  water,  250  gm.,  add  magnesia 
usta,  15  gm.  Mix  the  two  solutions,  sliake  well,  and 
throw  upon  muslin. 

Both  the  iron  and  magnesium  compounds  mu.st  be  re- 
moved from  the  stomach  as  soon  as  possible,  since  the 
insolubilizeii  arsenic  may  be  again  resorbed  through  tlie 
solv(*nt  action  of  the  fluids  of  the  body.  A  recommend- 
able  procedure  is  to  wash  out  the  stomach  with  water 
holding  magnesium  oxide  in  suspension ;  then  administer 
the  antidote.  After  a  few  minutes  induce  vomiting,  or 
use  the  stomach  ]>ump.  liepeat  this  process  si*veral 
times.  Demulcent  <lrinks  should  be  promptly  given  to 
retanl  resori)tion — milk,  albumen  in  water,  *flour  and 
water,  etc.  Following  the  antidote,  the  treatment  must 
be  synipt4)matic.  It  must  never  be  forgotten  that  dur- 
ing convalescence  the?  diet  must  be  watched  with  great 
care,  and  only  bland  articles  given. 

In  the  absence  of  the  above-mentioned  antidotes,  fer- 
ric hydrate,  prepared  in  any  way.  can  l)e  given,  or  the 
following  may  be  employed  with  more  or  less  succi'ss: 
sacchamte  of  iron,  acetate  of  iron,  citrate  of  iron,  dialyzed 
iron,  powdenni  c»r  reduced  iron,  milk  (if  lime,  sulphur, 
sulphide  of  iron,  etc.  The  administmtion  of  alkalies 
must  Im»  carefully  avoided. 

Poisoning  nvAiisiNK  is  prolmbly  of  greater  frequency 
in  the  industries  than  is  generally  believed,  though  acute 
poisonings  are  quite  rare.  Arsiue  or  arseniureted  hydro- 
gen is  a  heavy  colorless  gas  of  i)eculiar  fetid  odor.  Its 
specific  gravity  is  about  2.7.  It  is  but  slightly  soluble 
in  water,  and  burns  with  a  characteristic  bluish-white 
flame.  The  i)\ire  gas  is  a  frightfully  active  poison,  only 
a  whiff  or  two  causing  death.  Of  some  twenty  casc*s  of 
acute  poisoning  on  record,  practically  all  have  been  the 
result  of  chemical  laboratory  accitlents,  but  sul)acute  and 
chronic  poisonings  are  frequent  in  the  industries  where 
small  amounts  of  arsine  are  breathed  in  the  air  of  ill-ven- 
tilated work-rooms.  Although  the  odor  of  arsine  is 
characteristic  and  very  ]>enetrating.  the  gas  may  be  pres- 
ent in  the  air  of  a  room  in  sutlicient  amount  to  lead  event- 
ually to  poisoning,  and  still  not  be  detet^ted  by  the  sense 
of  smell,  or  at  least  not  noticed.  Poisoning  o<'curs  chiefly 
in  the  preparation  of  hydrogen  and  the  manufacture  of 
balloims  or  tr>y  balloons;  in  the  coloring  or  bronzing  of 
brass  and  other  alloys;  in  the  desilvering  of  lead  and 
subsequent  treatment  of  the  silver  zinc  with  acids;  in 
the  galvanizing  and  tinning  of  sheet  iron;  in  the  reduc- 
tion of  nitrobenzene,  etc.,  in  the  aniline  industry;  in  the 
manufacture  of  manv  salts;  in  fact,  in  all  industries  or 
operations  where  hy<irogen  is  given  off  in  reactions  be- 
tween compoimds  containing  ar.senic  as  an  impurity. 
Besides  these  sources  there  is  the  further  possibility  of 
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poisoning  from  wall  papers  in  damp,  ill-ventilated  rooms 
through  the  formation  of  arsine  by  fungi  and  bacteria. 

In  strictly  chronic  poisoning  the  specific  action  of 
the  poison  manifests  itself  in  aneemta  or  pernicious 
an«mia. 

The  effects  of  arsine  on  the  system  appear  slowly. 
The  victim  shivers,  complains  of  chills,  and  often  of  an 
indescribable  feeling  of  sickness  passing  into  great  uneasi- 
ness and  fear,  resulting  in  exhaustion,  weakness,  and  re- 
peated fainting  fits,  during  which  the  body  is  cvanotic, 
cold,  and  bathed  in  cold  sweat.  There  is  a  blackness 
before  the  eyes  and  the  pupils  are  dilated.  There  may 
or  may  not  be  nausea  ana  vomiting.  The  pulse  is  some- 
what accelerated  but  small  and  weak.  Respiration  is  dy  s- 
pncBic.  The  breath  and  mouth  are  fetid.  After  eight  or 
ten  hours,  or  even  much  later,  the  specific  effects  of  the 

Soison  manifest  themselves;  the  red  blood  corpuscles  arc 
estroved  and  methaemoglobin  is  formed.  Ail  the  urine 
passed  is  bloody,  deep  red,  dark  brown,  or  even  black. 
There  is  sometimes  anuria.  Polycholia  sets  in  and  the 
skin  becomes  icteric  or  dark-colored.  The  stools  are  not 
watery  as  in  arsenicism,  but  are  colored  dark  with  bile. 
The  liver  and  spleen  are  swollen  and  painful  on  pressure. 
There  are  severe  headache  and  a  fear  of  death.  Death 
occurs  from  oedema  of  the  lungs  or  from  paralysis  of  the 
heart.  If  death  does  not  result  the  jwriod  of  convales- 
cence is  generally  very  long.  Spectroscopic  examination 
of  the  blood  for  bands  of  methsemoglobin  is  of  great 
value  in  diagnosis.  These  characteristic  bands  will  also 
be  noted  after  death,  providing  that  an  examination  is 
promptly  made. 

The  treatment  of  cases  of  arsine  poisoning  is  difiicult 
and  unsatisfactory.  Sodium  bicarbonate  should  be  ad- 
ministered to  convert  the  metha?moglobin  into  alkaline 
methsmoglobin,  which  the  body  can  readily  change  to 
oxyhsemoglobin.  Transfusion  of  blood  ma}'  often  be 
imperative.  The  clogging  of  the  canals  of  the  kidneys 
has  been  successfully  treated  by  injection  of  normal  salt 
solution.  The  remaining  treatment  must  be  sympto- 
matic. In  the  choice  of  stimulants  to  counteract  the 
severe  depression  of  the  heart's  action  it  should  be  re- 
membered that  alcohol  is  barred  because  of  its  action  on 
the  kidneys. 

Clinical  Tests.— For  the  rapid  detection  of  arsenic  in 
the  urine,  vomited  matter,  stools,  etc.,  where  much  or- 
ganic matter  is  present,  there  is  nothing  superior  to  the 
Keinsch  method,  i.e.,  acidification  with  pure  HCl  and 
boiling  with  a  tiny  strip  of  pure  copper  foil  or  gauze. 
The  stained  copper  should  then  be  tested  by  heating  in  a 
glass  tube  in  contact  with  air  and  the  crystalline  subli- 
mate of  AssOs  examined  with  a  hand  lens  or  microscope. 
For  inorganic  material  the  modified  Outzeit  test  will  be 
found  to  be  rapid  and  reliable.  The  gases  evolved  by 
the  action  of  sulphuric  or  hydrochloric  acid  on  zinc  in 
the  presence  of  a  solution  of  the  material  to  be  tested  are 

gassed  through  cotton  moistened  with  lead  acetate  (to  hold 
ack  any  hydrogen  sulphide),  and  are  tested  either  with 
filter  paper  moistened  with  mercuric  chloride  or  with  a 
dry  crystal  of  silver  nitrate.  In  the  presence  of  arsenic 
the  mercuric  chloride  spot  turns  brick-red,  orange,  or 
brown ;  the  silver  nitrate  crystal  first  canary  or  lemon- 
yellow,  then  black.  Emile  Monnin  Chamot. 

ARTERIOSCLEROSIS.— An  exact  definition  of  the 
term  "  arterio-sclerosis "  can  not  he  given.  The  central 
idea  is,  of  course,  a  hardening  of  t  he  arteries.  ( )ur  defini- 
tion  must  be  elastic  enough  to  include  the  various 
stages  "of  the  changes  in  the  arteries  and  should  include 
the  manifestations  in  the  various  organs  that  arc  affecte<l 
secondarily  by  the  disease.  The  complexity  of  the 
disease  in  its  various  manifestations  is.  then,  an  obstacle 
to  an  exact  definition.  The  pathologists  are  not  in 
entire  agreement  among  themselves  as  to  what  anatom- 
ical changes  are  characteristic,  as  to  whether  the  disease 
is  of  an  inflammatory  or  a  degenerative  type,  or  jts  to 
whether  the  lesions  are  manifestations  of  a  general  or 
a  local  disease. 

Alterations  of  Pressure  in  the  Blood-vessels. — This  con- 


stitutes the  most  striking  di.sorder  of  the  general  circula- 
tion, and  upon  a  study  of  its  causes,  effects,  and  control 
will  be  built  this  entire  consideration  of  the  subject.  In- 
deed, the  whole  mechanism  of  the  circulation  has  to  do 
with  the  maintenance  of  high  pre8siu*e  or  low  pressure  in 
one  part  or  another  of  the  vascular  system  as  may  be 
demanded.  The  maintenance  of  the  circulation  is  not  a 
question  of  the  degree  of  tension  in  any  part  of  the  circu- 
latory system,  but  of  a  proper  relation  in  tension  between 
pressure  in  the  arteries,  where  the  blood  is  stored,  and 
the  points  at  which  it  is  needed.  It  is  usual,  however, 
to  study  the  question  from  the  standpoint  of  the  arteries. 
In  most  cases  it  is  only  late  in  circulatory  disease  that 
venous  pressure  becomes  of  importance.  The  freedom 
of  passage  between  the  arteries  and  veins  through  the 
arterioles  and  capillaries  is  of  extreme  importance. 

The  effect  of  muscular  exercise  on  blood  pressure  is  at 
first  to  raise  arterial  pressure,  but  finally,  after  the  ex- 
ercise has  been  continued  for  some  time,  the  pressure 
falls  again  to  normal.  The  same  is  true  in  regard  to  the 
effect  of  mental  effort.  During  the  existence  of  this  in- 
crease of- arterial  pressure  due  to  exercise,  there  is  a  large 
amoimt  of  blood  in  the  arteries.  This  is  obtained  from 
the  large  veins  in  the  abdomen,  which  act  as  a  reservoir 
from  which,  in  health,  blood  can  be  drawn  to  flush  any 
part  of  the  arterial  system.  This  tide  of  blood  between 
the  digestive  organs  and  the  systemic  area  is  illustrated 
in  many  ways.  Thus,  the  coldness  after  eating  indicates 
that  the  ticle  has  set  toward  the  digestive  organs.  The 
indigestion  following  exercise  after  eating,  and  even 
more  markedly  the  indigestion  following  strong  emotion 
after  a  meal,  shows  that  the  tide  ha«  set  the  other  way. 
The  lethargy  and  mental  inactivity  of  those  who  ha- 
bitually overeat,  and  the  tendency  to  indigestion  of 
mental  workers,  indicate  the  same  thing.  The  relation 
Ijetween  the  circulation  in  the  abdomen  and  the  circu- 
lation in  the  brain  is  an  intimate  one.  The  proverbially 
good  mental  condition  in  patients  suffering  from  acute 
peritonitis  may  very  well  be  due  to  the  spasm  of  all  the 
abdominal  muscles  that  prevents  the  accumulation  of 
large  quantities  of  blood  in  this  part  of  the  body. 

The  impression  of  the  circulation  obtained  by  one's 
early  study  of  physiology  is  erroneous.  It  resembles  too 
closely  the  idea  of  a  series  of  closed  pipes,  as  in  the 
plumbing  of  a  house,  the  water  entering  at  a  large  pipe, 
going  through  a  system  of  smaller  pipes,  and.  after  havmg 
been  used  in  certain  fairly  definite  receptacles,  being 
collected  by  a  similar  set  of  pipes  which  convey  it  to  a 
common  outlet.  The  facts,  however,  are  very  different 
in  the  human  body.  The  arterial  system  is  really  a 
r&scrvoir  of  blood  in  which  the  area  of  a  cross-.section 
of  the  combined  vessels  very  rapidly  increa.ses  from  the 
heart  outward.  In  this  series  of  passages  the  blood  is 
contained  and  held  under  pressiu-e  by  a  muscular  en- 
velope. From  this  reservoir  the  blood  escapes  for  use, 
through  the  arterioles  and  capillaries,  and  the  oflfice  of  the 
heart  is  to  pump  into  this  reservoir  sufficient  blood  to 
maintain  the  pressure  depleted  by  the  bloo<l  u.sed  by  the 
capillaries.  This  naturally  creates  a  flow  of  blood  from 
the  heart  toward  the  periphery,  but  the  immediate  use 
of  the  heart  is  to  maintain  this  arterial  pressure.  This 
is  well  shown  by  the  fact  that  the  actual  amount  of  bloo<l 
propelled  by  the  heart  varies  greatly,  according  to  the 
demand  for  fresh  blood  on  the  part  of  the  body.  During 
exercise,  when  the  peripheral  vessels  are  open,  anci  there 
is  a  drain  on  the  arterial  system,  the  heart  works  harder 
to  supply  the  deficiency.  Thus  the  arrangement  and 
movement  of  blood  in  the  body  are  seen  to  be  more  like 
a  system  of  irrigation  than  of  circulation,  there  being 
a  reservoir  with  numerous  branches  from  which  the 
irrigating  fluid  is  distributed  and  a  system  of  conduits  by 
which  it  is  collected,  to  be  again  transferred  to  the  .storage 
place. 

The  idea  of  the  office  of  the  veins  as  a  storehouse  of 
l)loo(i  is  a  very  old  one,  and  one  which  luis  had  much  in- 
fluence upon  therapeutics.  The  consideration  of  the 
arterial  system  as  a  similar  reservoir  in  which  suitab'e 
pressure  is  maintained  by  the  muscular  e!ements  which 
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ipo  to  make  it  up.  seems  to  have  been  overlooked.  The 
truth  of  the  Ntatement  that  the  arteries  form  a  reser- 
voir rather  than  mere  conduits  is  shown  by  the  fact  that 
arterial  pressure  is  practically  uniform  throughout  the 
arterial  system.  This  means  that  the  blood  moves  with 
the  utmost  freedom  throughout  the  arteries,  and  that 
its  movement  is  controlled,  not  by  pressure  from  behind, 
but  by  the  escape  from  in  front. 

The  arterial  system  is  thus  like  a  reservoir  analogous 
to  the  tubular  boiler  of  some  t^pes  of  engines.  It  is  a 
hollow  ramifying  organ  contaming  a  vital  fluid,  the 
capillaries  being  the  ducts.  Whenever  there  is  a  demand 
for  this  vital  fluid  in  any  part  of  the  system,  the  muscu- 
lar covering  of  the  organ  contracts,  the  arterioles  which 
lead  to  the  proper  capillaries  dilate,  and  the  demand  is 
supplied.  Ine demand  upon  this  organ  for  the  vital  fluid 
is  so  great  that  a  special  mechanism,  represented  by  the 
heart,  conducts  the  \ital  fluid  from  the  places  where  it  is 
manufactured,  and  the  lungs  where  it  is  purifled,  to  the 
high-pressure  receptacle  from  which  it  is  used.  This 
conception  of  the  arterial  system  as  a  high-pressure 
receptacle  for  the  blood  is  well  borne  out  by  a  study  of 
the  evolution  of  the  circulation  in  the  lower  forms  of 
life,  where  there  are  first  found  small  interstices  in  the 
tissues  through  which  the  blood  ebbs  and  flows  in  aa 
irregular  manner.  As  we  ascend  the  scale  the  blood  is 
found  in  more  definite  receptacles,  until  finally  we  reach 
the  complex  arrangement  found  in  man. 

The  so-called  circulation  of  the  blood  was  discovered 
very  late  in  the  history  of  man,  and  students  have  be- 
come so  fascinated  with  the  mechanical  beauty  of  the 
whole  arrangement  that  they  have  aUowed  the  mechani- 
cal idea  to  outweigh  the  realization  of  a  living  organism. 
It  is  the  old  truth  of  the  pendulum  which  has  swung  too 
far  when  once  started  by  Har>'ey.  We  need  to  return  a 
fit  tie  to  the  earlier  conception,  which  considered  more 
the  function  of  the  blood  m  particular  parts  of  the  bod^ 
than  its  circulation.  In  all  studies  of  blood  pressure  it 
must  be  remembered  that  the  blood  is  subject  to  the 
laws  of  hydrostatics  and  that  the  force  of  gra\'ity  must  be 
discounted. 

AruEtnia  and  Congestion. — In  the  study  of  the  circula- 
tion in  relation  to  cfisease,  the  two  departures  from  nor- 
mal that  are  most  striking  are  anaemia  and  congestion. 
But  a  moment  s  thouirht  will  show  that  these  are  not 
necessarily  of  as  much  importance  as  would  appear. 
The  other  element,  that  is  not  .so  easily  appreciable  in 
the  course  of  examination  and  upon  which  depends  the 
efficiency  of  the  blood  supply,  has  very  little  to  do  with 
ana'niia  or  congestion.  Anspmia  means  that  there  is  but 
little  blood  in  the  part  under  consideration,  and  conges- 
tion means  that  tnere  is  a  considerable  accumulation 
of  blood  in  the  vessels  of  the  part.  These  two  things 
are  verj'  striking  sjTiiptoms  of  disease;  and  yet  every 
clinical  observer  must  have  noticed  that  they  are  not 
reliable  indications  of  disease. 

The  third  element  of  local  circulation  in  disease  is 
the  amount  of  new  blood  supply  to  the  part  which  is  the 
determining  element  in  degeneration  or  repair.  There 
may  he  apparent  ana*mia,  and  yet  what  blood  there  is 
in  t!ie  part  may  be  constantly  changed,  and  nutrition 
will  not  suff'er.  There  may  be  marked  congestion  of  the 
part,  and  yet  the  amount  of  fresh  blood  supplied  and  of 
impure  blcK>d  removed  may  be  sufficient. 

This  element  is  a  ver>'  hard  one  to  determine,  even 
experimentally.  The  pulse  itself  does  not  indicate  any 
transition  of  blood  through  the  ra^lial  artery,  because  it 
persists,  even  wlien  the  arterj'  is  obstruotetf  by  pressure 
beyond  where  it  is  palpated  an<i  when  no  blwMi  can  pass. 
So,  in  a  sufficient  bloo<l  supply,  or  in  an  excess  of  blood 
supply,  it  is  tlie  amount  of  blooil  in  circulation  that  is  to 
Ik.'  considered,  and  not  the  amount  that  is  stored  up  in 
the  part.  In  congestion  without  circulation,  we  find 
destruction  of  tissue,  as  in  varicose  iilcers  of  the  lep. 
In  con>;(^stion  with  circulation,  we  often  tind  hy|XTtn>phy, 
as  witness  the  clubl>e<l  finpers  in  chronic  cardiopathy. 
In  anaania  without  circulation,  we  a^ain  find  that  the 
nutrition  suffers;  but  in  anaemia  with  circulation,  there 


may  be  no  disturbance  of  nutrition.  In  other  words,  the 
circulation  of  the  blood  may  be  compared  to  the  circula- 
tion of  the  money  in  a  bank.  So  long  as  the  intake  and 
outgo  are  active,  the  bank  is  going  on  all  ri^t.  whether 
there  is  a  large  or  a  small  amount  stored  up  in  its  vaults. 
Of  course,  in  case  of  emergency,  it  makes  a  very  great 
difference  whether  there  is  an  accumulation  or  not.  But 
imder  ordinary  conditions,  the  outward  signs  of  prosper- 
ity depend  upon  the  in-go  and  out-take  and  not  upon 
large  or  small  accumulation.  So,  the  importance  of 
circulation  is  a  question  of  movement  of  the  blood,  more 
than  it  is  a  question  of  particular  location  of  that  portion 
that  is  not  in  active  circulation.  Ordinarily,  the  part 
of  the  blood  not  in  active  circulation  is  found  in  the 
large  veins  of  the  abdomen,  but  it  might  just  as  well  be  in 
any  other  part  of  the  venous  system. 

Estimation  of  Blood  Pressure, — The  estimation  of  the 
condition  of  the  circulation  usually  represented  by 
*'  feeling  the  pulse''  stands  for  a  very  important  procedure 
in  the  routine  of  the  practice  of  medicme  and  is  tne  one 
element  of  a  physical  examination  that  is  probably 
never  neglected.  The  tactile  estimation  of  relative 
blood-pressure,  as  determined  by  the  experienced  touch 
and  checked  by  clinical  symptoms,  is  often  correct, 
and  there  is  a  possibility  that  some  of  this  skill  in  pulte- 
reading  may  be  lost  if  instrumental  ob6er>'ation  takes 
the  place  of  direct  examination,  just  as  we  have  lost  skill 
in  measuring  fever.  However,  the  benefit  following  the 
introduction  of  instruments  of  precision  far  outbalances 
the  resulting  loss  of  skill.  It  is  undoubtedly  true  that  the 
systematic  instrumental  measurement  of  blood-pressure 
by  various  instruments  has  led  to  important  clinical 
results. 

As  remarked  a  moment  ago,  it  is  the  difference  in 
pressure  between  the  place  where  the  blood  is  stored  and 
the  place  where  it  is  required,  together  i^-ith  the  element 
of  resistance  in  the  inter>'ening  blood-vessels,  that 
determines  the  competency  of  the  circulation.  The 
instruments  and  skill  for  the  quantitative  measurement 
of  blood-pressure,  although  brought  to  a  high  degree  of 
perfection,  are  still  not  in  the  possession  of  the  majority 
of  practitioners.  Our  space  here  will  not  allow  anything 
like  a  detailed  description  of  the  development  of  these 
various  instruments.  It  nill  suffice  for  our  purpose  here 
merely  to  refer  to  such  instruments  as  that  of  Professor 
von  Brasch,  of  Vienna,  who  in  1876  invented  what  may 
justly  be  considered  the  first  practical  sphygmomanom- 
eter; his  o^^'n  and  Potain's  improvement  a  little  later; 
Marey's  instrument,  with  Hurthle's  elaboration  for 
measuring  diastoUc  pressure;  Mosso's  complicated  but 
highly  efficient  apparatus  for  the  laboratory,  and  Hill 
and  Bumard's  "vest-pocket"  instrument,  whose  chief 
merit  is  its  compactness.  But  the  very  number  of 
this  class  of  instruments  invent eti  within  the  last  two 
decades  shows  the  importance  of  the  subject  of  accurate 
bloo<l-pressure  measurement.  And  this  same  prolific- 
ness  insured  such  searching  criticism  of  defects  and 
struggle  to  overcome  them  that  the  perfected  instru- 
ments of  Riva-Rocci.  Cook,  Stanton,  and  others  may 
now  fairly  be  considereil  practically  to  be  instruments 
of  precision. 

In  this  countrj'.  Dr.  Theodore  C.  Janeway  has  pro- 
duced a  sphygmomanometer  of  such  compactness,  ac- 
curacy, and  simplicity  that  a  brief  description  of  it  is 
given  here.  It  is  made  by  ('has.  E.  Dressier  &  Co.  of 
>*ew  York.  The  author's  own  description  of  his  instru- 
ment is  as  follows  ('•  The  Clinical  Study  of  Blood- 
pressure"):  "The  only  orfginal  feature  is  the  folding 
t'-tulH*  manometer  (.1 ),  This  is  shown  in  the  plate  in  posi- 
tion for  use.  For  carrying,  the  up|>er  joint  of  the  manom- 
eter tulx*  is  removed  and  slipped  through  the  rings  to 
the  right.  The  o|hmi  end  of  tlie  l'  is  then  closed l)y  a 
small  cork  </•'):  ami  other  encl  is  clost'd  automatically 
when  the  ca.se  is  shut,  hy  a  block  which  compresses  the 
rubber  joint  iG).  T\w  scale  is  sVul  down,  tne  Politzer 
bag  iC)  rcmovetl  from  the  stopcock  \E],  which  contains 
a  nce«ile  valve  for  slow  release  of  pressure.  This  stt)j>- 
cock  is  allowed  to  slip  under  a  spring  \,H)  as  the  case 
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doBts.  Tlielid,  totheuniiersiileof  which  Ihei  .  . 
is  fnateneil.  U  then  closed  by  dropping  the  CBlches  which 
hold  it  liehinil  and  Tolding  down  the  hinge  at  the  left,  the 
lowpr  end  of  the  lid  sliding  bsck  in  a  groove.  The  whole 
when  rIoMHl  tncB8iii«s  I01>'4ixli  inches  and,  with  ihe 
armlet  anil  infiator,  weighs  3^  poiimlB.  Tlie  niBUuni- 
eter  tube  has  a  calibre  of  3  mtn.  and  all  the  eoiineclions 
are  of   heavy-press urv    tubing.    The  armlet  {B'l  is  a 
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hollow  rubber  baj;,  12  cm,  wide  by  18  cm.  long  with  an 
outer  leather  cutT  15X33  crn..  rastcncd,  as  the  illiiatra- 
tion  shows,  by  two  straps  with  friction  buckles,  which 
Hill  ratch  at  an^  point.  The  buckle  employed  makes 
adjustment  to  different  arms  much  easier  than  the  or- 
dinary tongue  buckle.  Experience  with  the  laltiT 
has  taught  me  that  one  hole  may  be  too  tight  and  ilic 
next  too  loose.  Pot  the  inflating  mechanism  I  huvi' 
followed  Erlanger  in  adopting  the  ordinary  Politzer  bat;, 
though  1  find  one  with  the  valve  necessary  to  fill  the 
12-cm.  armlet.  The  needle  valve  ts  manipulated  willi 
ease,  even  by  a  novice,  and  allows  a  very  gradual  or  n 
audden  loweiing  of  pressure  equally  well.  As  accuratr 
manometer  tubes  cannot  be  made  tn  this  country,  eacli 
Bcale  is  graduated  empirically,  the  reading  at  each  poini 
bi'ing  the  exact  difference  between  the  level  of  the  t«ii 
rolumns  of  mercury.  The  instruments  are  therefore  .ic- 
«urat9.  The  procedure  in  general  is  the  same  as  uitli 
Stanton's  instrument." 

Dr.  Louis  FaugSres  Biahop's  umpliSed  blood- prcssun- 

rly  useful  for  the  detection  of  high 

V  pressure  cases  in  general  practice  and 


detector  is  particularly  i 
pmsure  and  low  pressut 
life- insurance  examinati 
acription  of  his  instrument  1 


The    : 


IT  York  Medical  Society  (1908)  was  as  follows: 
"The  simplified  instrument  consists  essentially  of  a 
red  armlet  15  cm.  wide  and  40  cm.  long,  made  of  strong 
material.  This  armlet  or  cuff  difTers  from  the  Riva- 
Roed  armlet  in  its  greater  width  and  in  the  fact  that 
Ilie  rubber  bag  occupies  only  part  instead  of  the  whole 
droumference  of  the  arm.  The  advantage  of  this  latter 
arrangement  is  that  the  rubber  bsf  when  expanded 
eumprcsaes  the  artery  against  the  bone,  rather  than 
surrounds  Ihe  whole  arm  which  proved  to  be  painful. 
Connected  with  the  uulT  is  a  red  nibber  tube  203  cm, 
long.     To  this  is  cfiiuieeted  a  white  tube  00  cm.  lonR. 


1  a  bhie  bag,  i 
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bag  is  a  cord  passing  through  a  pulley  of  sjicoial  c 
Btruction.  This  pulley  is  so  constructed  that  11  can  ue 
easily  hung  at  a  height  by  means  of  a  cane  or  similar 
implement,  f  have  also  devised  a  special  scale  which 
is  attached  to  the  bag  at  the  level  of  its  contents  and  is 
used  to  ascertain  the  blood-pressure  in  terms  of  milli- 
metres of  mercury.  The  instrument  can  be  rolled  up 
and  carried  in  the  pocket,  and  is  used  as  follows: 

"The  tube  is  separated  at  one  of  the  connections  be- 
tween the  different  colored  tubes,  and  the  air  is  drawn 
out  of  the  two  bags  by  suction,  by  placing  the  ends  of 
the  tubes  one  at  a  time  in  the  mouth.  The  bags  are  now 

{laced  on  Iheflixir,  and  I  he  ends  of  the  tubes  pluniced  in  u 
asin  of  water  and  about  14  ounces  allowed  tosiphon  into 


the  bags.  The  ends  of  the  tube  are  rejoined  under  water 
BO  that  no  air  can  enter.  The  red  cufT  is  now  lifted  up 
so  thai  the  water  runs  into  the  blue  bag  which  is  lett 
on  the  floor.  Then  the  armlet  is  plac^  around  the 
arm  of  the  patient  in  such  n  manner  that  the  part  con- 
taining the  Img  comes  on  the  inside  of  the  arm.  The 
pulley  with  the  conl  to  it  is  now  attached  higli  up  to  a 
jiictiire  moulding  or  Bomp  other  convenient  object,  and 
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the  bag  is  hoisted  slowly  until  the  presssure  of  water 
that  has  'flowed  back  to  the  ciifT  has  compressed  the 
brachial  artery  and  obliterated  the  pulse  at  the  wrist. 
To  find  the  exact  point  at  which  this  takes  place  it  is 
better  to  lower  the  bajij  until  the  pulse  is  distinctly  felt 
again,  and  then  raise  it  two  inches  at  a  time  counting 
ten  l)eats  of  the  pulse  each  time  until  the  pulse  disap- 

iK'ars.  If  at  this  point  the  white  tube  be  opposite  the 
evel  of  the  patient's  heart,  or  the  level  of  the  cuff,  which 
is  practically  the  same,  having  the  patient  in  a  sitting 
i)08ition,  the  patient's  blood-pressure  is  witliin  normal 
limits.  If  the  blue  tube  is  opposite  this  level,  the  pa- 
tient has  a  subnormal  blood-pressiu«;  if  the  red  tuoe, 
the  patient  has  an  increased  blood-pressure.  In  order 
to  measure  the  blood-pressure  in  terms  of  millimetres 
of  mercury,  my  special  scale  is  attached  to  the  blue  bag 
at  the  level  of  the  water  in  it,  when  the  apparatus  is  in 
operation,  and  the  figure  on  the  scale  at  the  level  of 
the  heart  when  the  piusc  disappears  indicates  the  blood- 
pressure  in  millimetres  of  mercury." 

I  have  t<^sted  this  apparatus  with  all  kinds  of  cases 
and  compared  them  with  the  standard  instruments,  and 
have  found  that  its  readings  are  correct.  I  find  that  a 
closer  reading  is  often  possible  with  this  instrument  than 
with  the  other  instruments  on  account  of  the  absence  of 
fluctuation  and  greater  length  of  the  scale.  This  is  espe- 
cially true  in  low-pressure  an  1  very  hiirh-pressuro  cases. 
The  instrument  is  particularly  convenient  for  detecting 
cases  that  fall  into  my  classification  of  blood-pressure 
cases,  into  primary  low-pressure  cases,  high -pressure 
cases,  and  secondary  low-pressure  cases.  ( )n  account 
of  the  great  elevation  of  the  pulley  that  is  necessary 
it  is  not  convenient  for  very  high- pressure  cases.  This 
is  simply  overcome  by  using  the  instniment  where  there 
is  a  stain^'ay  or  in  a  high-ceilinged  apartment. 

Etiology. — The  causes  of  arteriosclerosis,  using  the 
term  in  the  broader  sense,  founded  upon  advanced  knowl- 
edge, may  be  divided  into  two  classes,  namely,  those 
having  their  origin  in  toxic  influences,  and  those  haxung 
their  origin  in  the  progressive  changes  to  which  all  be- 
ings are  subject  in  the  crises  of  growth,  maturity,  and 
afterward. 

Arteriosclerosis  resulting  from  nervous  causes  comes 
about  through  vascular  strain  from  the  maintenance  of 
an  abnormal  blood-pressure  pro<luced  by  these  nervous 
influences.  To  appreciate  how  this  comes  about,  it  is 
necessary  to  realize  that  there  is  a  close  analogy  between 
the  arterial  system  and  the  heart.  The  heart  has  its 
myocardium  and  the  arteries  their  "myarterium." 
Thus,  in  the  smaller  arteries,  there  is  a  system  of  muscles 
and  nerves  capable,  not  only  of  causing  contraction  of  the 
blooii- vessels,  but,  accortling  to  the  views  of  many 
physiologists,  capable  of  pnn hieing  an  active  diastole. 
This  is  also  borne  out  by  the  teaching  of  Evolution, 
for  we  find,  as  we  ascend  the  animal  scale  from  the  lower 
to  the  higher  forms,  that  the  circulatory  tube  becomes 
gradually  diff"erentiated,  and  it  is  only  in  the  higher 
animals  that  we  find  the  part-  of  the  tube  represented 
by  th(^  heart  so  completely  difTert»nt  from  that  repre- 
sented by  the  arteries  and  veins.  The  nervous  system 
acts  upon  the  heart  in  what  is  usually  spoken  of  as  a 
very  complicated  manner,  but  only  to  regulate  its 
activity  as  an  organ  that  does  one  thing,  namely,  propel 
blood.  Th(^  nervous  system  acts  on  tlie  blood-vessels 
as  organs  which  have  to  do  with  many  different  acti\n- 
ti<'s  in  the  bodv,  l)ecau8(»  every  functional  action  in- 
fluences a  modification  of  blood-supply.  Not  only 
drx-'S  the  nervous  system  preside  over  tne  blood-supply 
to  each  particular  f)art  of  the  body  at  all  times,  but 
it  also  concerns  itself  with  an  adecjuate  blood-pressure 
in  the  arteries. 

Muscular  overtwertion  is  not  a  cause  of  peripheral 
arterial  disease,  thougli  it  does  frerjuently  cause  (lis(»ase 
of  llie  aorta.  It  is,  nevertheless,  a  fact  that  degenera- 
tiv(»  changes,  consisting  of  calcareous  incnistat ions,  are 
found  at  an  early  age  and  more  fn^juently  among  those 
who  are  engaged  in  occupations  that  demand  great  mus- 
cular eff'ort,  either  all  the  time  or  at  inter\'al8;  the  same 


changes  are  found  in  old  people,  as  a  simple  result  of  age. 
These  changes  ordinarily  give  no  83rmptom8,  although^ 
in  case  of  the  involvement  of  parts  of  the  aorta  close  to 
the  aortic  valves  or  an  extension  to  the  arteries  of  the 
heart,  the  results  are  serious. 

( jout  is  actually  a  potent  cause  of  disease  of  the  blood- 
vessels.  The  process  in  respect  to  the  blood-vessels  ib 
probably  much  the  same  as  that  with  regard  to  the  joints; 
that  is,  an  actual  deposit  of  urate  of  sodium.  Malaria, 
in  its  more  severe  forms,  lead-poisoning,  and  severe 
infectious  diseases  may  result  in  chronic  arterial  disease. 
The  involvement  of  the  aorta  is  ordinarily  without  symp- 
toms, except  when  it  goes  on  to  the  production  of  valvu- 
lar disease  of  the  heart  and  aneurism,  which  are  not 
pertinent  to  the  subject  in  hand.  But  there  is  an  occasional 
exception,  when  aortic  disease  does  give  very  distressing' 
symptoms.  I  have  observed  the  case  of  a  gentleman, 
age(f  seventy-four,  in  whom  the  only  symptom  of  any 
circulatory  trouble  was  pain  over  the  upper  part  of  the 
breast  bone  when  he  attempted  the  slightest  exertion. 
This  has  continued  for  years  without  the  development 
of  any  sign  of  involvement  of  the  aortic  valves  cr 
symptoms  of  aneurism.  The  patient  was  instructed 
by  me  to  take  a  small  dose  of  nitroglycequi  whenever 
he  wished  to  exert  himself,  and.  to  tw  satisfaction  of 
bot  h  of  us,  he  then  found  he  was  able  to  exercise  without 
pain. 

Acute  inflammation  of  the  general  arterial  system  is 
apparently  very  rare,  or  at  least  not  recognized,  although 
we  have  reason  to  believe,  from  studies  of  a  number  of 
recent  writers,  that  the  inflammatory  processes  set  up 
during  typhoid  fever,  scarlet  fever,  and  diphtheria  may 
lead  later  to  fibrous  changes.  Syphilis  is.  of  courde, 
one  of  the  most  important  single  causes,  hut  as  thi» 
subject  is  treated  fully  in  another  part  of  this' work,  I 
will  not  dwell  upon  it  here. 

Symptomatology. — The  symptoms  of  angiosolerosis, 
or,  as  we  prefer  to  call  it  here,  disorders  of  blood-pressure, 
dixude  themselves  into  subjective  and  objective  groups. 

The  subjective  symptoms  depend  upon  the  influence 
of  circulation  upon  the  sensory  nervous  system,  and  upon 
the  appreciation  by  the  individual  of  the  local  changes 
in  the  olootl  supply.  Among  the  organs  of  the  circula- 
tion are  the  brain  and  the  kidneys.  The  brain  is  a  highly- 
sensitive  organ,  the  most  striking  function  of  which  fs- 
I  consciousness.  The  kidneys  are  insensitive  organs. 
The  brain  is  the  most  prominent  organ  of  con- 
scious circulatory  symptoms,  and  the  kidneys  the  most 
prominent  organs  of  those  symptoms  of  circulatory 
disease  that  develop  gradually  and  insidiously.  Changes 
in  the  peripheral  circulation  often  go  on  simultaneously, 

Eroducmg  evidently  conscious  symptoms,  referred  to  the 
rain,  wnich  lead  the  physician  to  seek  evidence  of 
disease  in  the  kidneys.  From  what  was  said,  in  the 
section  on  Ktiologj',  of  the  nervous  control  of  the  circula- 
tion, it  may  be  infernnl  that  the  most  striking  changes 
in  the  blood-supply  are  often  found  in  nervous  disease. 
In  hysteria,  neurasthenia,  and  other  so-called  functional 
nervous  diseases,  the  vasomotor  system  becomes  dis- 
turl>ed,  so  as  to  lead  to  the  most  erratic  distribution  of 
the  blood.  In  tnie  insanity  of  maniacal  type,  high 
blood-pressure  is  verj'  common ;  and  in  depressed  tjrpes, 
poor  circulation,  with  cyanosis  of  the  extremities,  is 
most  characteristic.  From  all  this,  it  may  be  inferred 
that  the  symptomatology  of  disorders  of  the  blood-ves- 
sels needs  to  l)e  analyzed  to  separate  the  signs  of  import- 
ant organic  contlitions  from  those*  that  are  not  essentially 
due  to  disease  of  the  blood-vessels,  but  are  the  tempo- 
rary expression  in  the  circulation  of  other  conditic;n8. 
In  deciding  this,  the  measurement  of  blood-pressure  in 
the  arteries  is  of  the  greatest  importance,  because  the 
ix^rsistent  rise  of  bloo<l-pressure  is  an  indication  of 
circulatory  disease*,  pn*sent  or  to  Ix*  developed. 
I  The  direct  examination  of  the  ra<lial  artery  for  the 
\  detection  of  (hsease  of  the  vessel  itself  is  the  first  step 
in  diagnosis  of  arterial  sclerosis.  Palpation  of  the  radial 
arter>',  as  represented  by  feehng  the  pulse,  is  the  one 
element  of  physical  examination  that  is  never  neglected 
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A  group  of  symptoms  on  the  border  line  l>et'^*een 
neurotic  and  circulatory  disturbances  forms  in  its  sum 
total  a  large  proportion  of  the  sufferings  of  humanity. 
Abnormal  sensations  in  the  extremities,  numbnoss  and 
tin/a;lin^  of  the  hands  and  feet,  a  feeling  of  formication 
<'xtending  tip  the  legs  and  thighs,  abnormal  coldness 
of  the  hands  and  feet,  cramps  in  the  muscles  of  the  legs 
occurring  at  night,  and  the  tendency  of  the  extremities 
to  "go  to  sleep  as  it  is  called — all  these  tiling  may  be 
pure  neuroses,  but  often  enough  there  is  a  circulatory 
element  in  their  causation.  As  was  suggested  in  a 
preceding  parajzraph.  we  may  again  remark  that  the  thera- 
peutic test  will  decide  how*  much  of  this  is  due  to  dis- 
order of  the  circulation.  Many  times  the  symptoms 
disappear  when  the  circiilation  is  properly  regulated. 
A  fevv  dof'es  of  nitroglycerin  have  stopped  all  complaint 
of  cold  extremities  in  many  patients  of  this  type.  The 
possible  severity  of  pain  due  to  interference  with  the 
circulation  is  well  shown  in  cases  of  embolism  of  the 
-extremities  in  the  course  of  circulatory  disease.  No 
one  who  has  observed  this  accident  ^ill  doubt  that  pain 
of  the  severest  type  may  be  due  to  interference  with  the 
<;irculation. 

HiGH-TKNsiON  AND  Low-TENSioN  Cases. — There  are 
two  great  groups  of  high-tension  and  low-tension  cases 
and  a  third  group  of  secondary  low  tension  follo^^•ing 
high  tension. 

rrimary  Ijoxd- pressure  Cases. — Disorders  of  the  general 
circulation  are  generally  first  recognized  when  some 
particular  portion  of  the  body  becomes  the  seat  of  a 
marked  congestion  or  ansmia.  Then  two  conditions 
often  produce  symptoms  that  are  strikingly  similar. 
Delirium  may  be  the  result  of  congestion  of  the  brain, 
but  it  may  likewise  result  from  anaemia.  Dyspncea  may 
be  an  accompaniment  of  congestion  of  the  lungs,  but  a 
deficient  blood-supply  is  its  most  common  cause.  Acute 
congestion  of  the  Tkidneys  causes  suppression  of  urine, 
while  diminished  blood-supply  causes  ileficiency  of  se- 
cretion. 

The  effect  upon  an  organ  is  a  matter  of  the  proper 
supply  of  fresh  blood,  not  merely  of  a  greater  or  lesser 
amount  of  blood  in  the  vessels  of  the  organ.  This  ex- 
plains beautifully  the  effect  of  local  therapeutics,  such 
as  the  removal  of  a  small  quantity  of  blood,  or  the  in- 
stitution of  some  form  of  counter-irritation,  the  result 
of  wliich  is  to  start  up  a  stagnant  local  circulation. 
There  is,  however,  little  gain  from  the  treatment  of 
local  congestion  or  anaemia  without  attention  to  the  gen- 
eral circulation  in  cases  where  the  cause  is  general. 
Hence  the  extreme  importance  of  recognizing  which 
cases  are  of  purely  local  origin  and  which  have  their 
orinn  from  the  general  circulation. 

During  the  acute  stage  of  valvular  disease,  in  the 
large  majority  of  cases,  circulatory  failure  does  not  be- 
come a  matter  of  six»cial  anxiety.  Low  arterial  tension 
usually  shows  itseU  when  the  patient  resumes  his  ordi- 
nary occupation.  The  symptoms  are  practically  the 
same  for  all  forms  of  valvular  lesions,  altnough  different 
in  degree.  The  important  question  is  whether  the  de- 
fect has  been  properly  compensated,  and  whether  this 
compensation  can  be  maintameti.  In  general,  liowever, 
it  may  be  considered  that  in  aortic  disc^ase  the  defective 
circulation  is  more  strikingly  due  to  an  insufficient  sup- 
ply of  blooil  in  the  arteries,  and  in  mitral  «liseast*  to  an 
increased  pressure  in  the  veins,,  both  resulting  in  a 
diminution  of  the  difference  in  pn\ss'.ire  in  the  arteries 
and  veins,  upon  which  the  pr(){)er  passage  of  the  blood 
through  the  tissues  dc|)i»nils. 

The  Ix'lief.  so  firmly  hoKl  by  many,  that  cardiac 
disease  is  usually  confined  to  the  left  side  of  the  heart 
is  not  borne  out  in  practice.  The  most  s<»rious  and  fatal 
disorders  involve  the  rijjlit  side  of  tlu'  heart.  It  is  true 
that  inflaniination  and  distortion  of  the  valves  are  almost 
entirely  confined  to  the  l(»ft  side  of  the  heart,  but  it  is 
likewisi'  tru<'  that  both  «ides  suffer  equally  in  the  incom- 
])etencies  of  the  valves  that  come  from  strain  or  weakness 
of  the  heart  muscle,  as  seen  in  verv  manv  cases  of  disor- 
der  of  the  circulation.     The  left  side  of  the  heart  can  be 


markedly  deficient  in  mechanical  detail  or  ph3rsical  struct- 
ure an(f  the  patient  may  get  along  fairiy  well  until 
dilatation  invoKnng  the  ri^ht  side  of  the  heart  takes  place 
with  tricuspid  regurgitation  and  its  resulting  venous 
engorgement. 

Low  arterial  pressure  is  to  be  regarded  as  pathological 
only  when  it  is  so  little  above  venous  pressure  that  the 
tissues  and  organs  are  not  properly  supplied  with  blood. 
There  are  instances  in  which  the  heart  is  perfectly  able 
and  willing  to  produce  more  arterial  pressure,  but  the 
peripheral  circulation  is  so  relaxed  that  it  is  not  needed. 
We  get  dangerous  low-pressure  cases  when  the  pressure- 
producing  mechanism  has  failed.  These  are  primary 
when  there  has  not  been  a  previous  overdemand  for 
pressure.  Low  blood-pressure  due  to  general  prostra- 
tion is  not  to  be  regarded  as  a  disorder  of  the  circulation 
except  in  so  far  as  the  circulation  fails  to  respond  to 
demands  made  ufK)n  it.  Thus  in  shock  it  is  the  nervous 
system  that  it  at  fault,  not  the  circulatory  apparatus. 

The  indications  for  treatment  in  disorder  of  the  circu- 
lation characterized  by  deficiency  in  pressure  in  the 
blood-vessels,  which  is  primary  in  that  it  has  not  been 
preceded  by  liigh  arterial  tension,  are  simple,  though 
the  elaboration  of  the  management  of  each  case  will  tax 
the  judgment  and  ingenuity  of  the  physician.  When 
there  is  no  defect  in  the  valves  and  no  tendency  to 
obstruction  in  the  arteries  the  condition  is  usually  a 
weakness  of  the  heart,  and  much  may  be  accompHshed 
by  iron,  arsenic,  and  hypemutrition,  by  increasing  the 
number  of  meals,  and  by  outdoor  exercise. 

In  the  early  days  of  a  newly  acquired  vahiilar  lesion, 
prolonged  rest  in  bed  with  the  very  gradual  resumption 
of  a  mot;  active  life  i^ill  enable  both  the  heart  and  the 
body  in  general  to  adapt  themselves  to  the  new  con- 
ditions. Of  necessity,  there  must  be  a  compensatory 
hypertrophy,  but  it  is  not  to  the  advantage  of  the  pa- 
tient that  the  hypertrophy  be  excessive,  hence  the  desira- 
bility of  such  gradual  resumption  of  active  work.  Un- 
til subjective  symptoms  and  objective  signs  of  defective 
circulation  have  disappeared,  the  patient  must  be 
restricted  to  a  very  quiet  existence.  The  use  of  dnigs 
at  this  time  is  usually  inadvisable,  yet  in  cases  of  long- 
delayed  compensation  digitalis  may.be  used. 

W  hen  compensation  is  established  and  proper  pressure 
in  the  arteries  maintained,  these  cases  may  still  be 
classed  in  the  category  of  low  arterial  tension  because  of 
their  tendency  to  this  condition,  just  as  we  consider  cases 
of  Bright 's  clisease  as  being  high-pressure  cases,  even 
when  the  condition  is  not  actually  present  at  the  time. 

During  the  stage  of  com|>ensation.  which  may  be  of 
long  duration,  the  patient  should  lead  a  well-regulated 
existence  -  physical  overexertion,  mental  overanxiety, 
and  dissipation  of  all  Ijnds  must  be  avoided.  The 
occasional  use,  during  the  stage  of  com^)ensation,  of  the 
iodide  of  st)dium  as  a  means  of  preventing  degeneration 
of  the  hyix?rtropied  heart  is  a  useful  procedure  even 
when  no  other  dnig  therapy  seems  advisable. 

In  the  progress  of  cardiac  disease*  there  are  many 
elements  that  are  not  unlike  the  advance  of  tuberculosis. 
The  term  "cardiac  cachexia "  has  been  applied  to  a  form 
of  tliis  condition  accompanied  by  congestion,  but  it 
might  well  Ix?  extended  to  include  the  deterioration  of 
fibre  which  leads  to  failure  of  the  circulator^'  apparatus. 
In  tulxirculosis,  the  connection  l>etwei»n  the  cachexia 
and  the  disease  is  so  cNident  that  its  hygienic  manage- 
ment needs  no  advocate.  It  is  equally  true  that  the 
progress  of  circulatory  disturbances  is  often  dependent 
upon  nutritional  causes,  and  that  the  hygiene  of  tuber- 
cuh).sis  in  its  demand  for  fresh  air  is  e(|ually  important 
to  the  cardiac  patient.  The  vitalizing  effect  of  fresh  air 
in  these  cases  will  more  than  counterbalance  the  dangers 
of  catching  cold,  although  care  is  necessary  when  inflam- 
mation or  congestion  of  the  kidneys  is  present.  The 
patient  can  be  trained  to  sleep  with  oin^n  windows. 

Ivow  pressure  due  to  degeneration  of  the  heart  muscle 
which  has  not  been  preceded  by  hypertrophy  is  not  at  all 
common  except  in  connection  with  acute  or  chronic  gen- 
eral disease.     But  little  is  accomplished  by  measures 
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directly  influencing  the  circiilation.  The  same  is  true 
of  the  heart  overloaded  with  fat.  Treatment  must  be 
hygienic,  though  the  defective  heart  muscle  demands 
precautions. 

High-pressure  Cases.  —  By  high-pressure  cases  are 
meant  tnose  circulatory  disorders  which  are  character- 
ized by  undue  resistance  in  the  circulatory  path  of  the 
blood.  It  is  not  necessary,  for  cases  to  be  classed  in 
in  this  category,  that  actual  high-pressure  should  always 
be  present  in  the  blood-vessels.  High-pressure  cases 
comprise  all  instances  in  which  degenerative  disease  of 
the  olood-vessels  or  kidneys,  brain  tension,  or  toxsemia 
causing  disordered  action  of  the  same  and  resulting  in 
high  arterial  tension,  precedes  or  goes  hand-in-hand  with 
the  development  of  cardiac  disease. 

Low-pressure  cases  occasionally  become  high-pressure 
cases,  as  when  valvular  disease  of  the  heart  causes 
secondary  Bright's  disease. 

The  management  of  high-pressure  cases,  which  in- 
clude a  large  proportion  of  the  slowly  developed  dis- 
eases incident  to  the  overwork  and  luxury  of  modem 
times,  is  relatively  more  important  than  that  of  the  low- 
pressure  cases.  It  is  particularly  important  to  detect 
the  earliest  development  of  a  tendency  to  high  arterial 
tension,  because  at  this  time  it  is  more  amenable  to 
treatment. 

As  implied  above,  in  this  class  of  cases  the  heart, 
blood-vessels,  and  kidneys  go  hand-in-hand,  and  serious 
disease  of  one  is  not  foimd  without  involvement  of  the 
others.  Hence  the  term  "chronic  Bright's  disease'^  is 
frequently  used  in  speaking  of  these  cases.  But  chronic 
Bright ^s  disease  is  not  essentially  a  disease  of  the 
kidneys,  although  in  the  final  catastronhe  these 
organs  are  often  chiefly  at  fault.  Primarily,  it  is  a 
disease  of  the  circulation  in  which  the  brain  and  kid- 
neys, acting  as  it  were  as  end-organs,  first  manifest 
symptoms. 

A  case  which  had  been  under  observation  for  five  years 
ended  fatally  by  the  involvement  of  the  circulation  of 
the  brain,  producing  progressive  stupor,  and  finally 
coma,  paralysis,  and  death.  The  kidneys  at  the  time 
were  apparently  in  good  enough  condition  to  have  func- 
tioned fairly  well  fona  much  longer  time.  In  this  case, 
the  greatest  care  had  been  exercised  in  protecting  the 
kidneys'  by  diet,  an  even  temperature,  and  every  other 
possible  means,  thus  allowing  the  arterial  disease  an 
opportunity  for  its  complete  development.  The  same 
case,  if  less  carefully  guarded,  would  have  progressed,  by 
repeated  attacks  of  ursemia,  to  a  death  by  the  develop- 
ment of  anasarca  and  exhaustion.  We  have,  then,  the 
paradox  that  a  [)er8on  may  die  from  Bright's  disease  with 
lairly  good  kidneys. 

This  point  is  important  in  considering  the  early 
symptoms  in  high-pressure  cases.  The  kidneys  are  in- 
sensitive orf^ans,  rarely  giving  rise  to  pain,  intermittent 
in  their  mamfestations,  and  entirely  removed  from  direct 
observation ;  for  this  reason  disorder  of  the  kidneys 
may  reach  a  grave  stage  before  it  becomes  a  matter  of 
consciousness.  On  the  other  hand,  the  brain,  as  the 
seat  of  consciousness,  is  highly  sensitive  to  any  inter- 
ference with  its  functions.  To  a  certain  extent  its  circula- 
tion is  capable  of  examination  through  the  observation 
of  the  fundus  of  the  eye,  which  is  in  close  relation- 
ship to  the  brain. 

Even  in  cases  in  which  chronic  Bright 's  disease  fol- 
lows acute  nephritis,  one  watches  the  circulatory  system 
with  anxiety,  because,  when  clianges  are  established, 
the  chance  of  complete  recovery  is  diminished.  In 
acute  Bright 's  disease  the  heart  is  temporarily  debilitated 
so  that  there  is  often  established  a  blowing  systolic  mur- 
mur at  the  apex,  and  the  profound  ansenna  and  nervous 
phenomena  that  accompany  the  disease  may  lead  to 
other  functional  disturbances  of  the  circulation.  These 
must,  however,  be  distinguished  from  the  changes  that 
take  place  in  the  arteries  wliich  indicate  the  transition 
from  subacute  nephritis  to  the  chronic  general  condi- 
tion. The  same  chan|;e  sometimes  indicates  the  es- 
tabUshment  of  a  chronic  nephritis  in  cases  of  valvular 


disease  of  the  heart  tliat  have  been  accompanied  by 
prolonged  congestion  of  the  kidneys. 

Cardiac  hypertrophy  is  often  the  earliest  detectable 
sign  of  chronic  nephritis.  Abnormal  arterial  tension 
may  for  the  moment  be  absent,  either  on  account  of 
treatment  or  from  some  other  cause  ;  but  when  physical 
examination  shows  distinct  cardiac  hypertrophy,  we 
suspect  at  once  a  high-pressure  case  of  circulator^' 
disease. 

It  is  probable  that  an  increased  flow  of  urine  found  in 
early  Bright 's  disease  is  due  as  much  to  increased  blood- 

Eressure  as  to  any  definite  change  in  the  kidneys.  Nose- 
leed  is  another  possible  result  of  increased  arterial 
tension,  and  may  therefore  indicate  the  beginning  of 
Bright's  disease.  Another  accompaniment  of  increased 
arterial  tension  is  headache,  due  apparently  to  increased 
vascular  tension  in  the  head.  I  would  also  mention,  as 
one  of  the  early  disturbances  of  high-pressure  cases,  at- 
tacks of  indigestion.  These  are  due  at  this  early  stage  to 
disturbances  of  circulation  in  the  stomach,  and  arc  not 
to  be  confounded  with  ursBmic  nausea. 

Hi^h-pressure  cases  more  often  develop  in  an  atypical 
than  m  a  typical  way,  and  even  in  their  nnal  fatal  course 
may  never  present  the  s3rmptoms  that  one  would  expect. 
The  early  symptoms  are  often  an  unhealthy  look,  loss 
of  strength,  and  such  disturbances  of  digestion  as  may 
be  referred  to  simple  weakness.  The  urine  may  con- 
tain albumin  only  at  rare  intervals,  so  that  it  may  not 
be  detect^  by  anything  save  systematic  observation. 

It  is  fair  to  say  that  the  early  signs  of  impending 
changes  in  the  blood-vessels  also  mean  the  early  circu- 
latory changes  of  Bright's  disease.  The  first  signs  of 
degeneration  are  mamfested  by  disorder  of  function. 
The  blood-vessels  act  as  tubes  to  convey  the  blood  to 
different  parts  of  the  body  as  it  may  be  most  needed. 
It  is  this  regulating  function  which  first  suffers  when  the 
tendency  to  high  pressure  begins  to  show  itself,  so  that 
irregularity  of  tension  is  the  most  important  early  cir- 
culatory indication.  The  smaller  arteries  are  attacked 
earliest,  and  these  are  the  first  to  show  disordered  func- 
tion. Increased  arterial  tension,  or  a  tendency  to  it, 
causes  irregularity  of  blood-pressure,  and  is  early 
recognized  oy  symptoms  indicating  irre^larities  of 
circulation  in  particular  parts  of  the  brain.  This  ir- 
regularity may  give  rise  to  temporary  unconsciousness, 
slight  paralysis,  or  simply  to  clumsiness  of  a  limb. 

The  typical  high-pressure  case,  as  met  if^ith  in  practical 
work,  is  usually  one  which  has  gone  on  to  its  full  develop- 
ment without  ob8er\'ation  or  treatment.  The  patient 
presents  himself  because  he  has  symptoms,  or  because 
on  some  occasion  an  examination  has  revealed  the  chem- 
ical or  physical  signs  of  the  condition.  The  heart  is 
found  hypertrophied,  the  arterial  tension  high,  and  the 
urine  increased.  Careful  questioning  will  elicit  symp- 
toms of  disorder  of  the  cerebral  circulation  as  indicated 
by  a  subjective  feeliiijg  of  nervousness,  headache,  in- 
somnia, or  attacks  of  dizziness,  or  even  threatened  apha- 
sia and  hemiplegia. 

The  Blood-vessel  Tone-maintaining  Function  of  the 
Brain. — As  we  trace  the  development  of  the  circulation 
from  the  lower  forms  of  life  up  through  the  scale,  we  find 
that  the  control  moves  closer  and  closer  to  the  central 
nervous  system.  In  the  higher  forms  of  animals  a  tone- 
maintaimng  function  is  easily  traced  to  the  medulla,  and 
I  believe  that,  in  man  at  least,  an  important  part  of  this 
function  is  found  in  the  cerebral  hemispheres. 

It  is  well-known  that  there  is  a  tone-maintaining  in- 
fluence originating  in  the  motor  areas  of  the  brain  that 
preside  over  the  tonicity  of  the  voluntary  muscles. 
When  a  stroke  of  paralysis  occurs,  due  to  damage  to  the 
part  of  the  brain  that  presides  over  the  motion  of.a  hmb, 
that  limb  is  paralyzed  with  regard  to  voluntary  motion, 
but  at  the  same  time  there  occurs  a  relaxation,  a  loss 
of  tone,  in  the  blood-vessels  that  causes  swelling.  This 
suggests  the  fact  that  the  involuntary  muscles  were 
likewise*  involve*!  in  a  loss  of  tone,  and  would  seem  strong 
evidence  of  this  blood-vessel  tcme-mainiaining  function. 
Not  only  may  local  blood-vessel  tone  he  affected  by 
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chants  that  occur  in  the  brain,  but  also  the  ^t^neral 
tonicity  of  the  whole  circulatory  system.  In  all  brain 
conditions,  we  look  for  changes  in  the  peripheral  circula- 
tion. Emotion  may  cause  a  mpid  rise  of  htood-pcpssure. 
It  is  said  that  insane  asylums  are  full  of  high-pressure 
cases  due  to  cerebral  excitement.  In  cerebral  neurasthe- 
nia the  blood-pressure  is  apt  to  be  low. 

In  advocating  the  recognition  of  a  blood-vessel  tone- 
maintaining  function  of  the  brain  it  is  not  necessary  to 
minimize  the  importance  of  the  centre  in  the  medulla, 
whose  activities  in  this  direction  are  so  well  known. 
It  is  only  necessary  to  believe  that  the  activity  of  this 
centre  is  dependent  upon  stimulation  received  from  the 
brain.  A  recognition  of  this  function  of  the  brain, 
which  exercises  a  general  control  over  vessel  tone  and 
therefore  over  blood-pressure,  makes  it  much  easier  to 
understand  many  important  disorders  of  the  circulation; 
and  the  benefits  of  certain  plans  of  treatment  which  ex- 
perience has  proved  to  be  of  the  greatest  value.  It  ex- 
plains why  exercise  of  the  voluntary  muscles  has  so 
good  an  influence  over  disorders  of  tone  of  the  invol- 
untary muscles.  It  makes  clear  why  resistance  exer- 
cises have  vindicated  their  right  to  a  place  in  the  treat- 
ment of  disease  of  the  heart.  It  also  reveals  the 
development  and  points  the  way  to  treatment  of  idio- 
pathic vascular  hypertension,  a  disease  the  importance 
of  whicli  is  becommg  more  and  more  recognized  every 
day. 

Hyhektonia  Vasoritm  Idiopathica. — This  is  ^wr 
excellence  the  disease  of  the  present  day  and  is  loommg 
up  as  of  more  and  more  impoilance  in  proportion  as  it  is 
better  understood.  The  time  cannot  be  remembered 
when  successful  men  were  not  stricken  down  in  the 
midst  of  their  activities  by  apoplexy  or  so-called  heart 
failure,  but  of  late  years  it  is  increasingly  common  for 
those  men  and  women  who  play  the  most  prominent  part 
in  the  world  and  carry  the  heaviest  burden  of  responsi- 
bility, to  develop  Anally  disorders  of  the  arteries  of  the 
brain  or  of  other  \ntal  organs,  resulting  on  the  one  hand 
in  apoplexy  or  on  the  other  in  Bright *s  disease.  We 
have  attributed  these  breakdowns  too  often  to  chemical 
causes  arising  from  disorders  of  the  digestive  system, 
or  we  have  regarded  them  as  primarily  disease  of  the 
kidney,  developing  in  some  mysterious  way.  Too  often 
has  alcohol  been  blamed  when  in  reality  it  was  hanlly  a 
factor  in  the  case.  Why  should  it  be  that  persons  pre- 
eminent for  the  use  of  their  brains,  and  singled  out  for 
the  heaviest  responsibilities.  sufiFerin  the  direction  of  the 
circulation  so  much  more  than  those  whose  occupation 
is  of  another  character?  The  reason  is  to  be  foimd  in 
the  effect  of  mental  strain  in  exaggeniting  that  tone- 
maintaining  function  of  the  brain  that  was  discussed  in 
the  prcNHous  section. 

Let  us  triico  the  development  of  such  a  cast*,  rt^sulting 
in  an  attack  of  apoplexy.  A  composite  picture,  drawn 
from  tlie  mental  concept  of  this  disease,  tallies  almost 
line  by  line  with  many  concrete  examples.  The  pa- 
tient is  a  man  of  gocni  family  history,  inneriting  stuniy 
(lualities  from  an  ancestry  that  has  (leveloix»il  strength 
through  the  successful  contest  with  the  difl^culties  of  the 
development  of  a  new  country.  He  has  l^een  well 
educated  and  has  led  a  healthy  and  active  youth. 
Froui  the  very  beginning,  he  has  ocen  a  worker  among 
his  fellows  and,  spurred  on  by  one  success  after  another, 
by  middle  life  he  has  attained  a  position  of  importance 
and  usefulness.  Now  his  qualities  liave  lx?en  recognized, 
and  one  bunlen  after  another  has  been  laid  upon  him. 
He  has  become  a  factor  in  goveniment,  in  business,  in 
intellectual  pursuits,  and  in  philanthropy.  Such  a  man, 
unmindful  of  the  fact  that  he  is  past  middle  age.  and  that 
the  body  no  longer  has  the  recu|)erative  power  of  youth, 
continues  his  work  unw^asinglv,  without  those  relaxa- 
tions that  attract  men  of  a  ligliter  turn  of  mind.  The 
man  feels  j)erfectly  well,  but  a  cliange  has  taken  place  in 
the  maclnnery  of  his  body.  The  influence  from  the 
central  nervous  system,  which  maintains  the  blood- 
vessels in  a  proper  state  of  tonicity,  lias  become  exag- 
gerated  through   the   overflowing  of  the   mind   strain. 


and  the  blood  no  longer  circulates  with  ease.  Now^  it 
is  hard  to  keep  the  bloo<l  in  proper  circulation,  but 
without  any  manifest  symptoms  the  heart  becomes 
enlarged  and  still  carries  on  the  work.  The  two  fac- 
tors of  arterial  contraction  and  canliac  hyperactivity 
result  in  high  blood-pressure.  This  in  turn  results  in 
structural  damage  to  the  bloo<l- vessels  in  the  brain,  the 
kidneys,  and  elsewhere.  Unconsciously,  the  man  is 
living  in  constant  danger.  Some  day  there  arises 
some  incident  in  his  career  that  leads  to  an  unusual  de- 
gree of  worry  or  mental  strain,  and  there  develops  a 
tendency  to  inflammation  in  the  already  damaged 
blood-vessels  of  the  brain,  the  blood  clots  the  circulation, 
most  Hkely  near  the  speech  centre  on  the  left  side,  and  an- 
other prominent  man  has  fallen  victim  to  an  attack  of 
apoplexy.  Sometimes  the  picture  is  varied  and  one  of 
the  arteries  that  supply  the  heart  substance  with  blood 
is  stopped,  and  the  man  drops  dead  in  his  tracks;  or 
in  another  case  the  kidneys  gradually  give  out.  Not 
infre<:|uently  the  abdominal  arteries  show  the  first  indica- 
tions by  terrific  digestive  dysturbance,  causing  great 
distention  of  the  stomach  with  gas  and  marked  irregular- 
ity of  the  heart.  This  is  my  mental  concept  of  hyper- 
tonia vasonim. 

Even  after  any  one  of  these  serious  accidents,  much 
can  be  done  for  a  man  made  of  such  good  stuff,  but  how 
much  more  satisfactory  would  be  the  prevention  of  such 
an  accident  by  proper  medical  treatment  and  a  suitable 
regimen! 

1  would  register  a  protest  against  those  who  decry  the 
use  of  drugs  in  circulatory  disease,  because  in  all  medicine 
there  is  no  condition  in  which  proper  dnig  treatment  is 
of  greater  value,  and  none  in  which,  to  my  mind,  its  use- 
fulness seems  more  easily  demonstrated.  The  remedies 
must,  however,  be  used  with  a[)preciation  of  the  fact  that 
they  are  to  regulate  an  active  mechanism  that  is  always 
changing  in  its  demands,  and  that  the  one  needed  at  one 
time  may  be  contraindicated  a  little  later. 

This  implies  very  careful  medical  sui)ervision,  particu- 
larly when  the  case  first  comes  imder  treatment.  By  a 
process  of  re-education  of  physiological  processes,  con- 
trol of  function  Ix^comes  easier  and  easier ;  and,  as  the  pa- 
tient becomes  familiar  with  his  tendencies,  the  physician 
can  in  a  measure  yield  control.  The  details  of  treat- 
ment must  be  worked  out  for  each  individual  with  di  o 
regard  to  the  relation  of  bl(M)d-[)ressuri»,  heart  disease*, 
and  blood-vessel  damage. 

The  management  of  high-pressure  cases  is  iH»rhai)s 
the  most  important  part  of  our  subject,  as  it  is  also  tlie 
one  in  which  the  greatest  advance  has  lx»en  made.  The 
recognition  of  the  fimctional  element  in  cardiovascu- 
lar (lisease  marks  jwrhaps  the  greatest  single  advance 
in  the  appreciation  of  the  therajx^utic  nee«is  of  patients 
suffering  from  disorders  of  the  heart  and  circulation. 
If  we  believe  that  the  therajx^utic  modification  of  func- 
tion is  of  advantage  only  so  long  as  the  efl'ect  of  orr 
remedies  lasts,  then  we  must  iiuk^cd  \yo  therapeutic 
nihiUsts,  for  truly  enough  we  cannot  continue  indefinitely 
to  use  vas<Klilators.  cardiac  stimulants.  an<l  alteratives. 
We  have  faith  in  the  curt*  of  cardiovascular  disease; 
b<»cause  the  persistent  and  patient  nuKiification  of  fimc- 
tion  by  diet,  drugs,  suitable  exercise,  and  a  carefully 
.selected  environment  finally  educates  the  person's 
physiological  activities  so  that  they  act  normally  after 
the  withdrawal  of  active  ineasun's.  This  education 
or  re-education,  by  which  functioned  derangements  are 
removed,  holds  out  hofM.'  of  a  iXTUianent  cure  of  hy|)cr- 
tonia  viuiorum  and  the  removal  of  damaging  high 
M(M)d  pressure.  It  is,  of  course,  most  useful  hefrie 
tissue  ilamage  has  Ih'cu  wrought  by  the  pressure  violence 
to  the  nutritive  vessels  of  the  heart,  brain,  or  kidneys. 

In  an  early  case  of  high  arterial  tension  of  nervoirs 
origin  the  important  element  in  physiological  i"e-e<iu- 
caiion  consists  in  training  the  vietini  to  ehminate  worry 
and  a  teiidency  to  too  great  eoneent ration  of  interest  in 
whatever  pursuit  is  occupying  liini.  Worry  is  in  a  meas- 
ure a  habit  an«l  can  l)e  eliminated  by  a  j)erson  of  strong 
intellect,  who  definitely  decides  to  let  events  in  a  measure 
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take  their  own  course,  and  the  too  great  concentration 
on  one's  occupation  is  a  self-indulgence  that  often  ignores 
the  importance  of  other  things  and  the  legitimate  claim 
of  the  lighter  things  of  life  upon  the  attention. 

The  buraness  man  should  be  content  with  a  reasonable 
financial  success,  and  the  professional  man  with  a  reason- 
able degree  of  distinction.  In  a  pap(»r  read  before  the 
New  Ycrk  State  Medical  Society  in  1907,  Dr.  H.  J.. 
Eisner  pointed  out  that  physicians  themselves  should  be 
on  their  guard  lest  they  suffer  from  the  evils  of  high  ten- 
sion in  their  own  circulation.  The  patient  should  deliber- 
ately eliminate  under  the  advice  of  his  physician  all  un- 
necessary burdens  of  responsibility.  If  the  man  or 
woman  has  occupied  a  position  of  trust,  and  has  given 
that  devotion  to  work  that  has  led  to  hyi)ertonia  in 
the  circulation,  he  or  she  is  certainly  entitled  to  pass  the 
burden  on  to  some  one  else.  Often  enough,  when  un- 
nect»ssary  burdens  are  thrown  off,  it  is  perfectly  possible 
to  take  care  of  what  are  left.  The  world  is  not  to 
\yc  reforme<l  in  one  generation,  and  no  one  was  ever 
meant  to  carry  the  burdens  of  the  universe. 

Next  to  the  elimination  of  worry  and  undue  concentra- 
tion of  mental  effort  comes  the  question  of  nutrition  and 
<liet .  Many  f>er8(ms  consider  themselves  undernourished, 
when  in  fact  the  opposite  is  the  case.  A  critical  examina- 
tion of  the  blood  and  urine  often  shows  distinct  evidence 
of  an  excess  of  food  in  persons  who  are  seeking  to  be  built 
up  by  physical  rest  and  a  diet  selected  for  its  nutritious 
<]uahties.  When  this  is  the  ease,  the  food  shmild  be 
n^stricted    in    (juantity  -  sweets   eliminated,    and    meat 

fjreatly  reduced.  The  popular  pn*scription  of  with- 
lolding  from  these  patients  all  food  that  has  contained 
blood  may  be  extn»me.  but  it  is  in  the  rii^ht  direction. 
Third,  but  not  least  in  iniportancc*.  is  the  matter  of 
physical  exercis<».  Here  we  come  upon  the  n»lationship, 
which  1  have  often  traced,  between  the  tone-maintain- 
ing function  over  the  voluntary'  muscles,  and  a  possible 
similar  function  with  regard  to  the  involuntary  muscles. 
Exercise  should  be  carried  on  systematically,  whether 
the  patient  feels  like  it  or  not.  .\  distaste  for  physical 
exerei.se  often  go(*s  with  this  condition,  and  must  l>e  over- 
come by  emphatic  instructions  by  these  responsible  for 
the  welfan'  of  the  patient.  There  is.  undoubtedly,  some 
advantage  in  the  n».sistance  move:nents,  tho.igh  massage 
<loes  not  wem  s  lited  to  many  patients  with  liigh  bloo<i 
pressure.  It  has  s<'emed  to  me  that  the  resistance 
movements  were  valuable  in  removing  overtone  through 
«ome  connection  with  the  tonus  of  the  voluntary  muscle. 
While  the  f)atient  is  under  treatment,  or  re-education, 
the  circulation  nuist  1k'  regulated  as  far  as  possible  by 
ilrugs  that  imi)rove  the  muscular  tone  of  the  heart  and 
thos«»  that  overconie  an  excess  of  tone  in  the  blood- 
vessels. Thes(»  must  be  given  under  skilled  direction  of 
8(Hne  one  who  has  the  knowledge  and  authority  to  regu- 
late the  time,  quantity,  and  nature  of  the  medication  al- 
uioHt  from  hour  to  hour,  to  meoX  the  manifestations  of  the 
pathological  physiology  of  the  disordered  circulatory 
system.  In  some  instances  a  few  we<»ks  will  counteract 
the  commencing  high  tension,  and  the  indiWdual  may 
go  on  for  years  without  its  developing  again.  In  more 
seven*  ca.scs.  several  months  are  necessary.  In  cases 
that  have  lasted  a  long  time  a  year  is  necessary  for  the 
physiological  re-education.  The  intelligent  co-o|:K»rati<m 
of  the  patient  and  the  friends  of  the  patient  is  absolutely 
necessary.  In  difficult  cases,  the  work  is  most  dis- 
couraging at  first,  though  often  enough  after  a  few 
we<*ks  the  beneficial  results  l)ecome  rather  suddenlv 
apparent  to  every  one.  Where  there  are  distinct  evi- 
<lenc<'s  of  broken  comix»nsation.  treatment  nnist.  of 
courst»,  lx»  conmienced  oy  keeping  the  patient  in  l)ed, 
but  these  patients  can  often  least  afford  the  (habilitating 
effect  of  Ix'd  treatment,  and  the  sooner  outdoor  treat- 
ment can  1h'  in.stituted  the  l)etter.  An  attack  of  apo- 
plexy does  not  preclude  the  possibility  of  good  results 
from  physiological  education  in  high-pressure  cas(»s,  but, 
of  courst*.  makes  the  problem  more  (hfficult.  Particu- 
larly is  this  true  when,  as  is  often  the  case,  there  is  a 
distinct   tendency  to  depression  of  .spirits,  approaching 


melancholia;  for  the  mental  tension  that  goes  if^ith  this 
sta^  makes  the  high  tension  hard  to  control.  Physio- 
lo^cal  re-education  should  begin  early,  but  unfortunately 
this  newly  recognized  condition  of  idiopathic  vascular 
overtone  is  not  generally  enough  recognized  for  the  ne- 
cessity of  such  active  treatment  to  oe  appeciated  as 
often  as  it  should  be. 

In  its  early  stages  it  is  a  disease  without  symptoms 
because  the  heart  nrst  brings  into  play  its  reserve  force, 
and  then  painlessly  becomes  enlarged,  and  the  severer 
accidents  of  the  development  of  Bright 's  disease,  of 
apoplexy,  or  of  heart  failure  have  to  do  only  with  the 
fully  developetl  condition.  It  behooves  every  one, 
particularly  if  over  fifty,  to  have  the  vital  organs  in- 
spected at  regular  intervals,  so  that  overtone  may  he 
early  recognized  and  prevented. 

The  Tse  of  Nitrites.— When  Brunton  applied  amyl 
nitrite  to  the  treatment  of  ^npina  pectoris,  he  achieved 
a  signal  triumph  in  therapeutics.  Not  less  was  the  tri- 
umph of  the  more  gradual  application  of  the  nitrites  in 
general  to  the  trt»atment  of  vascular  spasm.  These 
were  first  well  used  by  those  who  had  witnessed  their 
development  and  were  familiar  with  their  philosophy  and 
limitations.  Unfortunately,  the  student,  ccmiing  later 
upon  the  field  of  medicine  and  finding  the  nitrites  in 
general  use  for  vascular  disease,  jumped  naturally  to 
the  conclusion  that  they  were  the  remedies  /wr  exrel- 
lencp  and  used  them  in  a  routine  way  in  the  treatment 
of  these  cases.  The  ob.servation  of  this  fact  makes  it 
seem  useful  at  this  time  to  emphasize  the  necessity  of 
consi»r\'at ism  in  this  matter.  It  is  a  trite  saying  that 
we  should  always  treat  the  patient  and  not  the  disease, 
meaning  by  this  that  we  must  carefully  recognize  the 
exact  physiological  and  pathological  conditions  pn^sc»nt. 
and  so  influence  them  as  to  bring  about  the  cure  of 
disease.  Patients  (Hffer  widely  in  their  Ix^havior  under 
the  nitrites,  and  for  that  reason  everj'  case  recjuires 
physiological  study  to  determine  the  "amount  of  drug 
necessary  and  how  it  should  be  applied.  To  apply 
vasothlators  without  also  in.^tituting  hyjiienie  measures 
to  reduce  the  irritability  of  the  heart  and  restore  the 
exhausted  or  disordered  nervous  system  is  to  overlook 
an  important  element  in  the  problem  of  cure.  The 
necessity  for  the  use  of  vasodilators  is  diminished  in 
proportion  to  the  intelligence  and  success  attending 
these  accessory  measures. 

In  Bright  s  disease  there  is  probably  some  sul)stance 
circulating  in  the  blcnxl  that  irritates  the  muscular  coats 
of  the  vessels  and  causes  contraction.  This,  with  the 
physiological  attempt  of  the  heart  to  carry  on  the  cir- 
culation, again  brings  alx)ut  high  tension.  When  high 
tension  anteilat(»s  the  onset  of  nephritis  it  may  well  Ik* 
supposed  that  the  tension  has  something  to  do  with  the 
proiluction  of  nephritis. 

A  physiological  increase  of  blood-pressure  is  caustnl 
whenever  there  is  nervous,  muscular,  or  physiological 
exertion.  Prolonged  nervous  strain,  such  as  that  met 
with  in  an  exciting  business  career,  or  in  prolongcHl  dis- 
sipation, keeps  up  a  tendency  to  tension  tliat  is  particu- 
larly apt  to  lead  to  arterial  degeneration.  Muscular 
action  is  less  prone  to  pro<hice  (laniiige.  and  probably 
does  so  only  in  rare  instanc<»s  of  long  training  and  .severe 
contests  of  strength.  The  reiuson  for  this  is  that  exer- 
cise is  accompanicHl  by  natural  dilatation  of  the  arterial 
circulation,  improve<l  nutrition,  and  relief  afforded  by 
|)erspiration.  The  physiological  activities  of  the  lx)dy 
are  usually  accompaniwl  by  too  slight  a  stimulation  of 
the  circulation  to  count  for  much  in  health,  but  are  worth 
considering  in  disease. 

In  the  case  of  a  person  suffering  from  abnormal  ten- 
sion, it  is  espt^cially  important  to  do  away  with  mental 
strain  and  responsibility.  Such  a  person  should  not  in- 
dulge in  violent  exercise,  but  is  benefittn.!  by  sh)w  exer- 
cise. Food  should  lx»  mo<lerate  in  amount,  taken  at 
frecjuent  intervals.  Sugar  and  alcohol  should  l)e  done 
away  with  entirely,  if  ix)ssible,  and  meat  used  only  in 
hmited  amount. 

When  the  vasodilators  are  given  it  is  to  produce  a 
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definite  phvsiologieal  effect  which  is  capable  of  being 
appreciatecf  by  the  observer.  The  dose  requireci  to 
produce  this  effect  differs  widely  in  different  individuals 
and  under  different  circumstances.  In  a  large  number 
of  cases  the  remedies  are  now  so  given  that  no  effect  what- 
ever is  produced.  Cryde  therapeutic  thought  is  re- 
sponsible for  this.  The  idea  is  conceived  thpt  the  ni- 
trites are  good  for  kidney  and  heart  disease,  and  so  they 
are  administered  with  the  hope  that  the  patient  may 
be  benefited  thereby.  If  improvement  takes  place  the 
medicine  receives  the  credit,  w^hether  it  has  done  its 
work  or  not.  The  word  "conservatism"  means  more 
than  caution,  more  than  small  dosage.  It  means  the 
working  out  of  the  possibilities  of  the  remedy  and  its 
application  in  such  a  way  as  to  fulfil  its  broadest  mtssiop, 
so  that  it  may  not  be  wasted  or  abused — wasted  when 
used  in  non-active  doses  and  abused  when  used  too 
often  or  in  tpo  great  quantity.  With  the  vasodilators 
a  careful  regulation  of  the  dose  is  of  vital  importance, 
for  their  final  action  may  be  dilatation  and  paralysis  of 
the  heart  through  a  complete  breaking  down  of  that 
great  power  which  moderates  all  muscular  activity. 

When  nitrites  are  used  it  is  also  of  the  utmost  impor- 
tance that  the  preparation  selected  should  be  relisible. 
I  have  known  patients  to  take  for  a  long  time  tablets 
supposed  to  be  nitroglycerin  which  were  frequently 
found  to  be  inert.  When  no  benefit  is  obtained  m  con- 
ditions in  which  nitroglycerin  is  clearly  indicated,  this 
may  be  fairly  suspect^.  As  a  test,  one  of  the  tablets 
should  be  given  to  a  healthy  person,  who  should  im- 
mediately feel  the  throbbing  in  his  head  due  to  the  dilated 
blood-vessels  and  the  stimulation  of  the  heart.  If  no 
effect  is  felt,  a  new  preparation  must  be  sought  and  this 
tested.  The  one-per-cent  solution  of  glonoin  is  prob- 
ably more  reliable,  but  is  not  nearly  so  convenient  for 
patients  as  the  tablet.  I  have  found  granules  of  nitro- 
glycerin, gr.  7*5,  very  convenient. 

Cases  muse  be  studied  from  time  to  time  by  the  with- 
drawal of  these  drugs,  and  by  the  substitution  of  other 
drugs  of  a  different  class,  rarticularly  is  it  important 
in  every  such  case  to  know  from  actual  observation  the 
effect  of  digitalis  in  such  doses  as  bring  about  distinct 
physiological  phenomena. 

But  few  diseases  can  be  treated  by  specific  measures, 
and  cardiovascular  disease  is  particularly  remote  from 
such  an  ideal.  The  end  which  drugs  accomplish  is 
such  control  of  the  circulation  as  will  tentl  to  benefit 
the  condition  of  the  tissues,  or  the  prevention  of  the 
condition  of  these  tissues  from  workinj?  injurj''  to  the 
body  as  a  whole.  The  management  of  cardiovascular 
disease  is  like  the  running  of  an  intricate  machine.  The 
physician  must  study  the  machine  it«;lf  and  learn  all  its 
resources.  He  must  know  the  use  of  every  tool  and  the 
effect  of  the  turning  of  each  screw.  It  is  no  abuse  of  the 
privileges  of  the  physician  to  study  h<«  cases  thera- 
peutically by  tenting  from  time  to  time  the  effect  of  dif- 
ferent classes  of  drugs,  though  he  return  after  each  trial 
to  the  original  plan  of  treatment.  It  is  the  height  of 
arrogance  to  ass'.ime  that  his  inductive  reasoning  can 
plan  for  each  cane  a  permanent  course  of  maniigement. 
buch  action  would  leail  only  to  humiliation  and  disap- 
pointment. How  exasperating  it  is,  when  for  a  long 
tK'riod  of  time,  on  theon*tical  grounds,  we  have  abstaine(l 
from  the  \\m*  of  such  a  drug  as  digitalis,  to  find,  some 
time  or  other,  that  our  patient  has  taken  it  through  the 
advice  of  the  corner  druggist  and  has  received  appreciable 
Ix^nefit  from  it!  Of  course,  we  know  very  well  that  the 
corner  druggist  had  no  right  to  exr)eriment,  but  jK^rhaps 
the  risk  was  worth  taking,  after  all. 

There  is  a  particular  form  of  pulse  in  which  nitrogly- 
c(»rin  is  not  so  valuable  as  a  numlx»r  of  other  ilrugs. 
This  is  a  high-tension  pulse,  with  persistently  rapid  heart 
action.  In  these  cases,  I  have  sometimes  seen  the 
greatest  benefit  from  the  use  of  digitalis.  Nitroglycerin 
has  a  twofold  action  in  stimulating  the  heart  and  dilat- 
intr  the  blood-vessels.  Diedtalis  has  a  twofold  action  in 
slowing  the  heart  and  contracting  the  blood-vessels. 
Theoretically  digitalis  would  not  act  in  these  cases;  but 


practically  in  a  case  of  nephritis  with  a  high  tension  and 
rapid  pulse,  digitalis  will  often  show  its  controlling  ac- 
tion upon  the  lieart  in  greater  degree  than  any  of  its 
other  effects,  and  in  that  way  bring  al>out  a  slower  pulse 
with  less  apparent  tension.  At  the  same  time,  digitalis 
will  clear  up  congestion  of  the  kidneys  and  cause  a  better 
secretion  of  urine. 

Even  when  tension  does  exist  in  cardiovascular  dis- 
ease with  nephritis,  it  should  be  realized  that  some  ten- 
sion may  be  desirable.  A?  time  ^o(>s  on  in  such  a  case, 
the  greatest  danger  to  be  feared  is  a  too  great  lowering 
of  the  blood  tension,  with  its  accompanying  congestions 
and  effusions.  In  the  presence  of  symptoms  indicating 
disturbances  of  cerebral  circulation,  such  as  numbness 
or  awkardness  of  one  of  the  extremities  or  slight  diflS- 
culty  in  speech,  the  vasodilators  are  imperatively  needed. 
Sodium  iodide  has  also  an  undoubted  power  to  post- 
pone paralytic  attacks  due  to  the  plugging  of  blood- 
vessels. 

A  word  as  to  the  possibility  of  recovery  from  cardiovas- 
cular degenerative  disease.  The  heart  symptoms  are 
those  of  myocarditis  and  the  kidney  symptoms  those  of 
chronic  nephritis.  The  tendency  of  the  blood  is  to  be- 
come of  poor  quality.  Every  one  knows  that  under 
onlinary  circumstances  a  person  starting  with  this  form 
of  disease  has  a  tendency  to  l)ecome  worse.  How- 
ever, I  do  not  believe  that  this  need  always  be  the 
case.  With  a  properly  planned  regimen  and  the  pos- 
sibility of  carrying  it  out,  and  with  careful  medication 
and  other  therapeutic  measures,  the  heart  may  recover 
its  tone  so  that  all  symptoms  of  degeneration  will  disap- 
pear, and  the  kidneys  may  settle  down  to  do  their  work 
ac?onling  to  a  particular  plan,  but  well  enough  for  the 
maintenance  of  health. 

It  is  hard  to  prove  the  regeneration  of  kidney  tissue, 
though  the  physiological  hypertrophy  of  one  kidney  when 
the  other  is  removed  leads  to  a  oelief  in  its  possibility. 
Certainly  there  are  manv  persons  passing  a  large  quan- 
tity of  urine  of  low  specific  graWty  and  with  a  slight  trace 
of  albumin,  who  maintain  year  in  and  year  out  signs  of 
health.  Their  heart,  blood-vessels,  and  kidneys  •have 
readjusted  themselves  and,  though  bearing  the  scars  of 
disease,  are  carrying  on  the  functions  of  the  body  in  a 
satisfactory  manner.  I  have  pictured  this  condition, 
because  it  is  extremely  interesting  to  decide  in  these 
cases  how  much  we  should  intervene  unth  drugs  to  alter 
the  heart  action  or  relax  the  blood-vessels.  It  seems 
to  me  that  in  the  absence  of  symptoms  sodium  iodide 
will  accomplish  the  best  purpose  and  that  the  use  of  the 
nitrites  should  be  limited. 

Management  of  Secomiary  Ijow-jiressvire  Canes. — The 
treatment  of  low  arterial  tension  which  is  secondary 
to  long-existing  hij?h-tension  conditions  has  two  elements 
— first,  the  correction  of  circulatory  errors  by  the  action 
of  drugs  which  have  the  power  to  mmlify  physiological 
forces  in  various  parts  of  the  circulatory  circuit,  and, 
second,  the  restoration,  as  far  as  possible,  of  the  health 
of  the  tissues  upon  derangcMiient  of  which  the  trouble 
often  rests. 

In  diseases  of  the  circulatory  ai)paratus  attention  is 
too  often  concinit rated  upon  the  first.  In  instances  of 
temporary  embarrassment,  or  of  extra  demands  tm  ac- 
count of  complicating  dis<'ases,  this  first  element  be- 
comes of  supreme  importance,  but  in  the  long  nin  it  is 
the  second  element  upon  which  success  in  the  care  of 
circulatory  disorders  is  depen<ient. 

In  this  connection,  it  is  important  to  differentiate 
between  the  symptoms  and  the  (lis(»ase.  I)ro|)8v  of  the 
de|K*ndent  portions  of  the  body  is  a  symptom  which  does 
not  always  demand  treatment.  If  of  moderate  degree, 
and  dependent  upon  well-understo(Ml  causes,  it  is  often 
the  part  of  gocni  judgment  to  undertake  the  second 
element  of  treatment,  neglecting  for  the  time  being  the 
symptom,  the  removal  of  which  would  require  interven- 
tion in  the  physiological  activity  of  the  heart,  such  a.s 
might  neutralize  treatment  din'cted  to  the  circulation 
as  a  whole:  indeed,  there  is  often  much  harm  done  ip 
such  cases  by  violent  attack*?  upon  symptoms. 
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Most  writers  on  circulatory  disease  have  passed  oyer 
^ith  scant  consideration  the  management  of  cases  with 
general  oedema  and  steadily  progressive  svmptoms, 
which,  if  not  checked,  uniformly  lead  to  a  fatal  termina- 
tion. It  is  unscientific  to  disregard  these  cases  in  con- 
sidering various  forms  of  treatment  at  length,  dismissing 
them  with  a  sineie  clause.  This  is  fre<}uently  done  in 
speaking  of  the  ^^auheim  tretitment, -progressive  cases 
being  usually  spoken  of  as  unsuitable.  There  is  alwavs 
the  possibihty  in  any  particular  case  that  we  may  be 
mistaken  in  our  estimate  of  it,  and  the  patient  is  entitled 
tu  the  treatment  even  at  the  risk  ot  discrediting  the 
system  by  the  limitation  of  results  because  of  the  severity 
of  the  case. 

In  primary  low  arterial  tension  the  heart  muscle  is  in 
a  position  to  recover  its  tone  if  depleted  by  acute  disease, 
or  to  develop  a  compensatory  hypertropny  if  overtaxed 
by  defective  valves.  In  secondary  low  arterial  tension 
the  heart  has  already  for  the  time  being  exhausted  its 
power  of  compensatory  hypertrophy,  and  while  the  ten- 
dency to  resistance  in  the  arteries  persists,  there  is  no 
adequate  response  on  the  part  of  the  neart. 

Little  is  gained  symptomatically  is  extreme  cases  by 
the  use  of  vasodilators,  because  the  blood-pressure  is 
already  low.  Little  is  gained  by  digitalis,  because  the 
heart-muscle  is  not  in  a  position  to  respond.  The  com- 
bination of  drugs  of  the  digitalis  group  with  dnigs  of  the 
nitrite  group  produces  a  certain  amount  of  symptomatic 
response,  but  in  the  end  does  not  produce  permanent 
results  unless  combined  with  measures  that  will  hold  the 
advantage  gained.  Excessive  drugging  is  a  mistake.  A 
single  large  dose  of  digitalis  at  night  is  often  better  than 
divided  doses.  A  go(Ki  fluid  extract  put  into  a  capsule 
and  swallowed  at  bedtime,  the  dose  being  determined  by 
experiment,  has  often  proved  very  satisfactory.  At- 
tention to  the  digestive  organs  is  of  the  utmost  impor- 
tance. Milk  is  often  badly  oorne  and  should  be  replaced 
with  the  most  nutritious  food  that  will  agree  with  the 
patient. 

As  often  as  possible,  these  patients  should  be  put  upon 
a  regimen  directed  to  the  improvement  of  nut nt ion  and 
to  the  healthfulness  of  the  boay  in  general,  such  as  hydro- 
therapy in  the  form  of  warm  saline  baths,  a  nutritious 
diet  without  too  much  regard  to  theories  as  to  ^out  or 
disease  of  the  kidneys,  and  exercise  in  the  open  air  up  to 
the  point  where  dyspnoea  interferes. 

We  are  dealing  often  enough  with  dangerous  condi- 
tions, and  it  is  not  possible  to  compare  the  result  in  a 
particular  case  with  what  it  would  have  been  under  other 
circumstances.  A  man  must  be  of  limited  experience 
ind^d  who  has  not  seen  such  a  patient  do  better  when 
disregarding  advice  that  planned  treatment  of  such  a 
condition  by  prolonged  rest  in  bed,  restricted  diet, 
and  excessive  drug  therapy. 

Secondary  low  arterial  tension  is  the  final  result  of 
many  causes  acting  along  the  line  of  those  forces  which 
tend  to  the  termination  of  life  in  the  natural  course  of 
events,  hence  it  is  to  be  combated,  not  by  drugs  alone, 
but  by  all  those  methods  that  are  known  to  remove 
cachexia,  and  restore  tone  to  the  blood  and  solid  tissues. 

Louis  Faugerea  Bishop, 


ASIATIC  CHOLERA.— (Synonyms:  Epidemic  cholera. 
Cholera  asphyxia.  Algid  cholera,  Malignant  cholera, 
Cholera  spasmodica.  Pestilential  cholera.  Pestilential 
asphyxia,  Oriental  cholera.  Choleric  pestilence,  Indian 
cholera,  Ganglionitis  peripherica  et  incdullaris,  Tri- 
splanchnia,  Hvperanthraxis.  Morbus  on'zeus  rbecause 
supposed  by  Tytler  to  be  due  to  damaged  rice],  Trousse- 
galant.  Cholera  gravior,  Vishucki  or  Vishuchiki  [by  Hin- 
doo physicians] .  Haouwa  [tornado]  in  Bagdad.)  (For  a 
wider  discussion  of  terminology,  see  Macpherson,  **  An- 
nals of  Cholera,"  chcpter  ii.,  ed.'lK84.) 

The  derivation  of  the  word  cholera  is  usually  from 
Xo>fi  piii  (flow  of  bile),  or  ,Waf  p^w  (intestinal  flux),  but 
the  correct  one  is  probably  that  given  by  Jobard,  of 
Brussels  {0(u.  Med.  de  Paris,  1882,  p.  389),  who  con- 


siders the  term  to  be  made  up  from  two  Hebrew  words, 
choli-ra  (or  morbus  nialus). 

Asiatic,  or  epidemic,  cholera  is  an  acute  infectious  dis- 
ease that  is  endemic  in  certain  parts  of  India,  and  that 
has  during  the  last  century  advanced  out  of  that  country 
to  other  parts  of  the  world,  where,  in  its  epidemic  form,, 
it  has  produced  great  loss  of  life.  It  is  characterized  by 
its  great  fatality  among  the  communities  to  which  it  may 
be  transported,  by  the  apparent  ease  with  which  it  has 
been  carried  from  place  to  place,  and  by  its  invariably 
following  the  lines  of  travel  in  its  march  from  one  place 
to  another.  It  is  distinctly  a  disease  of  the  gastro-intes- 
tinal  tract,  produced,  primarily,  by  a  micro-organism  and 
attended  with  secondary  symptoms,  due  to  the  absorp- 
tion of  toxic  principles  elaborated  during  the  develop- 
ment of  this  micro-organism. 

There  is  only  a  difference  of  degree  between  cholera, 
choleraic  diarrhoea,  and  cholerine — the  disease  is  the  same 
in  all  these  forms  provided  that  they  are  accompanied  by 
the  activity  of  the  spirillum  of  Koch.  So  far  as  true 
cholera  and  cholera  nostras  are  concerned,  tliere  is  a  very 
great  similarity,  or  rather  there  may  be,  between  the 
clinical  symptoms  of  the  two  diseases,  but  the  differ- 
entiation may  be  easily  made  by  tlie  isolation  of  the 
specific  spirillum  of  the  former.  The  same  thing  is  true 
in  regard  to  the  differentiation  of  true  cholera  from  an 
attack  of  indigestion,  which,  if  severe  enough,  may  take 
on  many  of  the  characteristics  of  true  cholera.  Cholera 
nostras  is  a  seasonal  disease  and  is  not  transportable,  and 
it  has  been  known  for  ages.  True  cholera  made  its  first 
advance  out  of  India  in  1817.  and  since  that  time  has 
been  seen  periodically  in  Europe.  In  all  cases  it  has  fol 
lowed  the  line  of  travel,  and  has  never  been  seen  to  be 
distributed  in  any  other  way.  Therefore  true  cholera 
never  makes  its  appearance  except  after  other  cases  have 
been  seen  that  might  excite  suspicion,  while  cholera, 
nostras  appears  only  in  hot  weather,  in  sporadic  cases, 
and  dies  out  if  the  weather  becomes  cooler. 

The  period  of  cyanotic  chills,  although  one  of  the  most 
striking  in  both  diseases,  gives  no  special  indications  for 
differential  diagnosis,  for  the  same  thing  is  seen  as  an 
accompaniment  of  many  other  diseases,  as  acute  ca- 
tarrhal diarrhoeas,  acute  poisonings,  etc.  The  prodromic 
period  exists  in  cholera  nostras  practically  always,  but 
not  nearly  always  in  true  cholera. 

The  period  of  reaction  is  of  importance  in  differential 
diagnosis.  In  cholera  nostras  it  is  usually  benign — if  the 
patient  escapes  the  violence  of  the  first  attack,  convales- 
(!ence  is  as  a  rule  easy  and  rapid ;  with  true  cholera,  od 
the  contrary,  convalescence  is  exceedingly  dangerous — 
full  of  pitfalls,  and  may  terminate  fatally  at  any  time. 

Mention  of  the  disease  is  made  in  Sanscrit  and  Chinese 
writings.  It  is  spoken  of  by  Hippocrates  (Epidemics), 
and  successively  by  Aretceus,  Celsus,  Galen,  Caelius 
Aurclianus,  Aetius,  Paulus  .Eginatus,  and  Alexander  de 
Tralles.  All  of  these  writers,  with  many  others,  refer  to 
affections  resembling  the  cholera,  but  it  is  not  until  the 
eeventeenth  and  eighteenth  centuries  that  we  find  de- 
scriptions of  the  epidemic  disease.  Genuine  epidemics, 
analogous  to  cholera,  are  described  by  Riviere,  who  made 
his  observations  at  Ntmes  in  1564,  and  by  Zacutus  Lusi- 
tanus,  who  saw  several  in  different  parts  of  Europe  in 
1600.  The  most  remarkable  accounts  by  authors  of  this 
epoch  are  those  of  Willis  (** Opera  Gen.,"  1680,  t.  xi.,  p. 
74),  describing  epidemics  in  London,  in  1670,  of  what 
he  called  '*dysenterica  aquosa  epidemica,"  of  Thomas 
Sydenham,  in  1669-76  ("Oper.  Med.,"  Geneva.  1723,  pp. 
106  and  184),  and  of  Torti  ("Therap.  Spec,"  liv.  iii., 
cap.  ii.,  and  liv.  iv.,  cap.  j.).  Bontius  ("De  Medic.  In- 
dorum.,"  Lugd.  Batav.,  1642.  p.  136),  Delon  ("Voyage 
aux  Indes  Orient.,"  Amsterdam,  1684),  and  Thevenot 
("Voyage  aux  Indos  Orien tales."  Paris,  1689.  torn,  iii.) 
observed  and  described  epidemic  cholera  in  India.  In 
1761.  Donald  Monro  ("An  Account  of  the  Diseases  in  the 
British  Militarv  Hospital  in  Germany,"  London.  1764,  p. 
97)  saw  an  epidemic  of  cholera  in  Westphalia :  as  did 
Agton  Douglass  and  Bisset,  in  1768,  in  the  north  of  Eng 
laud  and  in  Scotland.     Harlem  ("  Die  Indische  Cholera  ** 


383 


Aslatle  Cholera* 
Aslatle  Cbolenu 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


1881,  t.  i.,  8.  144)  quotes  many  dissertations  upon  the 
disease,  but  it  is  not  until  the  last  century  that  we  have 
a  clear  account  of  the  transportation  of  tlie  disease  from 
place  to  place.  From  1817  it  seemed  to  take  on  a  new 
power  of  travelling,  and  owing  to  this  spread  tlie  oppor 
tunities  for  its  study  have  vastly  increased.  The  new 
methods  of  intercourse  and  commerce  were  probably  re- 
sponsible for  the  appearance  of  the  disease  in  Europe — 
not  any  new  property  which  it  developed. 

A  study  of  the  histor}-  of  the  epidemics  that  have 
occurred  outside  of  India  will  easily  demonstrate  the 
facts  in  regard  to  the  ways  by  which  the  disease  is  trans- 
ported from  place  to  place. 

History  of  Epidemics  of  Cholera  and  Their  Les- 
sons.— The  dispute  is  active  as  to  whether  true  cholera 
existed  in  India  before  its  appearance  outside  of  its  limits 
in  1817,  but  the  probabilities  are  all  in  favor  of  its  hav- 
ing done  s<).  epidemics  of  considerable  proportions  being 
reporte<l  in  the  eighteenth  century;  the  especial  point 
that  seems  to  be  changed  in  its  nature  being  that  it  then 
seemed  to  take  on  the  property  of  migration.  Whether 
this  was  in  reality  a  new  property,  or  whether,  as  is  much 
more  pmlmblc,  it  was  simply  brought  to  the  notice  of 
Europeans  by  their  being  first  attacked  by  it,  is  an  un- 
settled question.  There  is  no  doubt,  however,  of  the 
verj'  great  influence  exerted  upon  its  spread  bj'  the  great 
pilgrimages  to  the  various  shrines  of  India;  nor  is  there 
any  doubt  that  the  sole  liome  of  true  cholera — the  one 
place  where  it  is  present  all  the  year  in  an  endemic  form 
— is  the  delta  of  the  Ganges.  There  are  also  certain 
places  in  India,  Indo-China,  China  and  Japan  in  which  it 
seems  to  Ik*  present  nearly  all  the  time,  but  it  certainly  is 
not  endemic  in  Persia,  on  the  borders  of  the  Caspian  Sea, 
nor  in  Mecca. 

From  this  one  place  in  which  it  is  endemic,  cholera  has 
always  been  transported  to  Europe  in  the  steps  of  the 
tnivellcr  and  along  the  routes  of  commerce;  neither 
wind,  moisture,  eliK'tricity,  nor  any  of  the  forces  of  na 
ture  have  taken  any  active  part  in  the  actual  transporta- 
tion of  the  (lisea.<u;,  although  unfavorable  climatic  and 
hygienic  conditions,  of  course,  may  play  a  favoring  part 
in  the  development  of  the  disease,  after  the  arrival  of  its 
cause. 

Epidemics  of  Choi,era. — Cliolem  has  made  five  ap- 
pearances in  Europe— in  188(),  in  1840,  in  1865,  in  1884. 
and  in  1892.  Each  one  of  these  appearances  was  a  great 
epidemic. 

There  had  iK-en  also,  in  1823,  in  Astrachan,  a  small 
epidemic  of  cholera,  important  iK'cause  it  traced  the 
route  that  the  succeeding  invasions  would  follow. 
Leaving  Persia,  where  it  prevailed  in  1822,  cholera  in- 
vaded the  southern  provinces  of  Persia,  forming  the 
southern  shore  of  the  Caspian  Sea.  After  some  ravages, 
it  became  (|uiescent  during  the  winter  of  1822,  to  reap- 
pear in  April.  1823,  at  Kecht.  From  this  city,  following 
the  western  shore  of  the  Caspian  Sea.  it  crossed  the  Rus- 
sian frontier  in  June,  at  the  little  town  of  Astara.  From 
Astara  it  reached  lii^nkoran  on  the29tli  of  June.  On  the 
11th  of  Sejitember  it  was  seen  at  Bakou.  and  on  the  22d 
at  Astrachan,  where  it  soon  disai)peare(l. 

The  Firtit  Kpffeintc.—Tho  epidemic  of  1830  had  the 
same  origin.  Ghilun  and  Mazandemn.  the  two  Persian 
provinces  before  invaded,  were  attacked  in  1H20.  The 
disease  was  (juieseent  during  the  winter,  but  appeared  in 
the  spring  in  Ghilun  and  in  the  little  port  of  Euselli, 
situated  several  hours'  journey  from  Peclit.  As  in  1822, 
the  cholera  followed  the  western  border  of  the  Caspian 
Sea.  and  showed  itself  about  the  middle  of  June,  1830.  at 
8alian.  Taking  hen;  two  ditTcreut  directions,  on  the  one 
side  it  api)eared  at  Bakou,  Kouba,  and  l)erlH*nt.  and  in- 
vaded Astrachan;  on  the  other,  following  the  whole  val- 
ley of  th<;  Koum,  it  advanced  toward  Tiflis,  passing  by 
Elizabeth  ])ol.  ancl  spreading  throughout  the  whole  of  thV 
Caucasus.  In  this  way  it  reached  successively  the  neigh- 
boring regions  of  A.strachan,  and  advanced  up  the  Volga. 
On  the  4th  of  August  it  was  at  Saratow,  thence  extend- 
ing into  Hussia.  and  reached  the  other  European  States. 

This  ei)iileniic,   by  jeertaiu  extremely  interesting  pe- 


culiarities, demonstrated  from  the  very  first  the  trans- 
portability of  cholera. 

The  Seonui  E/pidemic. — In  1846,  after  having  reached 
Salian  by  a  course  identical  with  the  pnpceding,  cholera 
was  seen  on  November  8th  in  the  city  of  Chemacka,  a 
short  distance  from  Salian.  It  was  in  Bakou  and  at  Der- 
bent  in  December.  Forgotten  during  the  winter,  it  ap- 
peared in  April,  1847,  in  the  districts  of  Derbent  and  of 
Kouba,  and  at  Tamir-Khan-Choury.  From  thence  it 
was  transported  by  sick  soldiers  to  the  mineral  waters  of 
Kisliar.  The  disease  was  disseminated  among  the  Cal- 
mucks  scattered  over  the  steppes  near  the  Volga. 

On  July  loth  it  appeared  at  Astrachan,  and  advanced 
at  the  same  time  toward  Tiflis.  From  Tiflis  it  reached 
Koutais,  and  was  soon  carried  to  Trebizond. 

North  of  Tiflis,  the  cholera  followed  the  great  military 
road  that  crosses  the  Caucasus  at  the  height  of  seven 
thousand  feet,  and  toward  the  end  of  July  it  existed  at 
Stavaropol,  on  the  other  slope.  (It  is  to  be  observed 
that  before  reaching  Tiflis,  the  cholera  entered  Persia 
by  the  great  routes  of  travel  tliat  pass  from  Bakou,  by 
Erivan,  Natchichievan,  Djoufa,  Ordoubaz,  and  on 
towai*d  Tauris.  On  the  one  side  it  attacked  the  region 
of  the  Black  Sea,  and  invaded  all  its  ports;  on  the  other, 
it  ]>assed  through  Russia,  Germany,  France,  and  Italy.) 

A  striking  thing  about  these  epidemics,  aside  fromthe 
exact  places  that  the}'  attack,  is  their  progress  by  suc- 
cessive stages— a  form  of  advance  that  is  always  the 
same,  and  which  is  a  trait  common  to  all  the  epidemics 
of  cholera  that  have  followed  the  land  route.  This  sec- 
ond epidemic  pcrsistea  until  1855. 

The  Third  kjndemic. — The  great  epidemic  of  1865  was 
the  first  one  appearing  by  the  sea  route.  It  demonstrated 
that  the  danger  is  not  hValized  on  the  Caspian  Sea,  but 
that  it  is  also  present  on  the  shore  of  the  Red  Sea.  Its 
appearance  by  this  route  upset  all  the  doctrines  that  had 
been  held  until  that  time,  and  the  panic  that  it  ])n>duced 
in  Europe  resulted  in  the  first  conference  at  Constanti- 
nople. It  is  interesting  to  follow  in  some  of  its  phases 
the  couj"se  of  this  epidemic,  because  its  influence  has 
been  great.  It  started  from  Mecca,  having  been  brought 
into  that  city  by  ships  coming  from  India  filled  with 
pilgrims.  Toward  the  end  of  April  it  broke  out  in  Mec- 
ca and  at  Medina.  The  mortality  increased  very  greatly 
during  tlie  thn^e  feast  days  at  Arafat.  More  than  thirty 
thousand  of  the  pilgrims  died  of  cholera,  and  the  prog- 
ress of  the  disease  sliowed  that  eret-y where  it  accomjntnied 
these  pilf/n'tttft.  Egypt,  by  reason  of  its  proximity  to 
Mecca,  was  the  first  country  attacked. 

From  May  19th  to  June  lOth  ten  steamers  landed  from 
twelve  to  fifteen  thousand  pilgrims  at  Suez.  By  false 
dwlanxticms  from  the  captains  they  were  passed  at  Suez, 
although  the  Sf/dnet/,  an  English  steamer,  had  lost  animi- 
ber  of  cases  during  the  voyage.  The  first  steamer,  land- 
ing May  10th  at  S*iez,  had  thrown  its  dead  into  the 
sea.  On  the  21st.  cas<'S  appearwl  at  Suez,  and  among 
the  number  were  the  captain  of  the  vessel  and  his  wife. 

June  2d,  the  first  case  ai)peared  at  Alexandria,  and  in 
two  months  cholera  had  four  thousand  victims  in  Alex- 
andria, and  in  Egypt,  in  less  than  three  nionths.  it  pro- 
duced the  death  of  niore  than  sixty  thousand  individuals 
The  foreign  population  emigrated  en  m/tfute,  and  carried 
with  them  throughout  the  entire  world  the  germs  of  the 
<lisease.  Europeans  and  I^'vantines,  to  the  number  of 
from  thirty  to  thirty-five  thousand,  started  for  all  the 
ports  of  tile  Mediterranean,  and  cholera  developed  at 
(V)nstantinople.  at  Snivrna.  at  Beyrout,  in  Mesopotamia, 
and  at  Odessa  on  the  ftlack  Sea,  and  was  airried  to  New 
York  and  Guadaloupe  by  steamers,  apiwnring  in  the  port 
at  the  Minne  time  that  the  ttteanur  landed  its  passengers. 

Its  importation  into  New  York  was  as  follows-  The 
Atlanta,  tin  English  ship,  left  London  on  October  lOth 
with  a  cargo  of  merchandise  and  forty  passengers.  The 
sanit4iry  condition  of  London  was  at  that  time  excellent. 
Reaching  Havre  on  the  11th,  where  it  remained  one  day 
only,  it  embarked  live  hundred  and  sixtv-four  new  pas 
sengers,  mostly  Swiss,  who  had  all  passed  through  Paris, 
where,   with  certain  exceptions,  they  had  remained  at 
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least  a  short  time,  and  where  at  the  same  time  cholera 
was  raging  with  great  intensity.  Two  German  families 
had  stayed  in  Paris  at  the  Hotel  of  La  Villc  de  New 
York,  and  five  da^'s  at  the  hotels  of  the  Weissen-Lamm 
.and  Hultgarderhof.  Some  emigrants  that  had  arrived 
several  days  before  in  these  last  hotels  had  fallen  sud- 
•denly  ill.  The  steamer  sailed  on  the  12th,  and  on  the  next 
«day  there  was  a  death  from  cholera  of  a  child  in  the  fam- 
ily coming  from  the  Weissen-Lamm  Hotel.  Five  other 
•deaths  followed  on  the  14th,  the  16th,  the  18th,  the  19th, 
^nd  the  22d,  in  the  family  that  had  stayed  at  the  Hult- 
garderhof. 

On  the  arrival  of  the  Atlanta  the  surgeon  declared  60 
•cases  of  cholera,  and  15  deaths  during  the  voyage.  Two 
•deaths  occurred  in  port,  and  of  the  142  patients  sent  to 
the  Marine  Hospital  from  November  6th  to  19th,  6  died, 
which  makes  a  total  of  28  deaths.  Tlie  Atlanta  was  im- 
mediately isolated  in  the  lower  bay,  and  after  ten  days  of 
-quarantine  all  the  sick  were  removed,  and,  thanks  to 
these  measures.  New  York  was  preserved. 

There  were  also  importations  in  1866  by  the  steamers 
Virginia  and  England. 

The  epidemic  of  1865  ceased  in  1874,  and  there  was  no 
•other  case  seen  in  Europe  until  1884,  although  there  were 
interesting  manifestations  in  other  countries  and  on  the 
•sea— interesting  from  the  point  of  view  of  the  transpor- 
tability of  the  disease. 

The  Fourth  Bpidemie.—The  epidemic  in  Egypt  in  1888 
was  no  surprise  to  those  who  knew  the  sanitary  condition 
•of  the  countiy.  Cholera  appeared  at  Damietta  toward 
June  19th  or  20th,  possibly  a  little  earlier,  and  its  explo- 
sion at  this  time  is  ascribed,  certainly  by  the  French,  to 
the  suppression  of  all  sanitary  precautions,  including 
quarantine,  by  authority  of  the  British  Government. 
This  epidemic  at  Damietta  increased  for  about  fifteen 
days,  remained  stationary  for  about  five  or  six  days,  and 
then  diminished  just  as  speedily.  It  was  almost  extinct 
^  month  after  its  appearance,  having  claimed  from  two 
thousand  to  twenty-five  hundred  victims.  The  spread 
•of  the  disease  throughout  Egvpt  was  manifest  and  rapid. 
•(An  interesting  account  of  how  this  epidemic  reached 
Damietta  is  given  in  Proust's  work  on  the  "  Defence  of 
Europe  against  Cholera,"  Paris,  1892,  p.  7.) 

Cholera  had  not  yet  died  out  in  Egypt,  before  the  news 
•came  that  it  liad  broken  out  among  the  pilgrims  to  Mec- 
-ca,  and  there  has  been  much  discussion  as  to  the  origin 
•of  this  epidemic. 

In  1884  a  number  of  vessels  left  the  extreme  East,  and 
had  cases  of  cholera  on  board  during  their  voyage;  but, 
by  reaapn  of  the  precautions  taken,  Egypt  and  Europe 
•escaped  the  danger  at  this  time. 

The  first  case  of  cholera  seen  at  Toulon  occurred  on 
June  13th,  on  the  ship  MontebeUo  ;  a  second  case  on  June 
14th;  a  third  on  the  18th,  on  the  Jupiter,  near  the  Monte- 
bello;  a  fourth,  also  on  the  18th,  on  the  Montebello ;  a 
fifth,  June  20th,  on  the  Alexander,  which  was  also  placed 
near  the  Jupiter  and  the  Montebello.  After  the  21st  the 
disease  spread  through  different  quarters  of  the  city,  and 
it  is  thus  shown  that  it  did  not  make  its  appearance  at 
Toulon  in  the  city,  but  just  outside. 

Its  importation  into  Marseilles  occurred  by  the  appear- 
ance of  the  first  case  on  June  27th,  in  a  young  man,  who 
had  three  days  before  come  from  Toulon.  The  next 
-case,  which  occurred  on  June  28th,  was  that  of  a  man 
who  lived  in  the  same  neighborhood ;  and  from  this  time 
onward  the  disease  continued  to  spread. 

In  Paris  there  appeared  two  cases  on  the  13th  or  14th 
of  July,  but  the  epidemic  did  not  really  begin  until  the 
4th  of  November. 

In  Brittany  the  first  case  was  not  observed  until  Sep- 
tember 20th,  at  Concameau.  Other  ports  were  succes- 
sively invaded. 

Algeria  was  attacked  in  1884,  and  there  was  a  slight 
recurrence  in  Algeria  and  in  Tunis  in  1885. 

Cholera  was  brought  to  Italy  in  1884  by  the  Italian 
workmen,  who,  to  the  number  of  more  than  eight  thou- 
sand, returned  to  their  country  after  the  extension  of  the 
<:holera  to    Toulon  and   Marseilles.    The    province  of 
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Cuneo.  in  Piedmont,  was  the  first  one  attacked,  on 
June  27th,  and  the  disease  spread  successive!}'  to  dif- 
ferent parts  of  Italy,  to  Genoa,  Naples,  Venice,  Sicily, 
and  so  on. 

It  appeared  in  Spain,  in  the  month  of  August,  in  the 
province  of  Alicante,  and  ceased  toward  the  middle  of 
October,  reappearing  in  the  middle  of  February,  in  the 
district  of  Qandia,  raging  through  the  month  of  June  to 
the  month  of  Deceml^r,  1885.  and  producing  a  consider- 
able mortality.  It  is  remarkable  that  it  attacked  espe- 
cially the  small  towns  more  than  the  large  cities.  The 
Commune  of  Aldea  de  San  Miguel,  with  only  five  hun- 
dred inhabitants,  lost  more  than  half  of  them  in  thirty -six 
days. 

Cholera  also  appeared  on  the  Adriatic  shores  of  Croatia, 
at  tlic  end  of  1885,  and  in  1886  on  many  points  of  the 
Austro-Hungarian  shore  in  Istria  and  in  Dalmatia. 

The  comparison  of  the  mortality  in  France,  Italy,  and 
Spain  is  interesting.  In  France  and  Algeria  together 
there  were  18.000  deaths  in  a  population  of  39,000,000— 
1  in  8,000  inhabitants.  In  Italy  there  were  85.000  deaths 
in  26,000.000,  that  is  to  say,  I  death  in  600  inhabitants. 
In  Spain  there  were  180.000  deaths,  among  17,000,000 
inhabitants,  that  is  to  say,  1  death  in  100  inhabitants. 
So  it  appears  that  Italy  was  attacked  five  times  more 
severely  by  the  epidenaic  than  France,  and  Spain  six 
times  more  severely  than  Italy,  and  thirty  to  forty  times 
more  severely  than  France. 

Much  has  been  said  about  the  immunity  of  Portugal 
during  the  epidemic  of  1884  and  1885  in  Spain.  Many 
reasons  can  be  brought  forward  for  this,  viz.,  the  slight 
tendency  of  the  Spaniards  to  take  refuse  in  Portugal, 
the  geographical  conditions,  and  finally,  the  prophylactic 
measures  taken  at  the  frontier. 

In  spite  of  the  imperfect  quarantine  and  incoherent 
measures  prescribed  by  the  governments  of  South  America 
against  the  vessels  coming  from  Europe,  a  ship  from 
Glenoa,  the  Perseo,  carried  cholera  to  Buenos  Ayres,  and 
the  disease  spread  into  the  Argentine  Republic.  Uruguay, 
and  Chili. 

From  1884  to  1886,  a  period  of  three  years,  more  than 
twenty  vessels  coming  from  the  extreme  Orient  to  Eu- 
rope, on  passing  through  the  Red  Sea  and  the  Suez  Canal, 
had,  either  at  tlie  moment  of  their  departure  or  during 
the  voyage,  cases  of  cholera. 

The  Cliolera  of  1889,  1890,  1891,  and  1892  {the  fifth 
epidemic). — In  1890  cholera  appeared  in  Irak-Arabi.  in 
Mesopotamia,  in  Peraia,  and  in  Syria,  where  it  had  not 
been  seen  for  almost  twenty  years.  It  had  been  imported 
into  the  region  bordering  on  the  Red  Sea  and  into  Mecca, 
where  it  had  not  been  smce  1888,  and  it  was  observed  in 
Spain,  where  it  had  been  extinct  since  1885. 

In  summing  up  what  we  know  of  the  origin  of  cholera 
in  Irak-Arabi  and  in  Mesopotamia  in  1889  and  1890,  the 
following  must  be  our  conclusions : 

It  is  very  difliicult  to  admit  that  the  cholera  of  Irak- 
Arabi  can  be  attributed  to  the  revival  of  the  old  epidemic 
of  1871,  and  if  this  hypothesis  be  excluded,  we  arc  obliged 
to  accept  the  idea  of  importation,  and  it  is  only  possible 
to  think  of  one  portal  of  entrance,  the  Persian  Gulf.  au4 
one  source  in  India,  namely  Bombay  and  its  environs. 

We  know  from  other  sources  that  during  and  before 
the  appearance  of  cholera  in  Irak-Arabi  the  mortality  of 
this  disease  in  Bombay  and  its  environs  reached  the  enor- 
mous number  of  more  than  six  hundred  deaths  a  week. 
The  condition  of  the  vessels  of  the  British  India  Com- 
pany, that  alone  regularly  frequent  the  Persian  Gulf, 
bring  passengers  there,  and  frequently  bring  pilgrims 
from  India,  has  been,  to  say  the  least,  suspicious.  Every- 
thing points  therefore  to  the  conclusion  which  beare 
every  appearance  of  truth  that  the  cholera  penetrated 
into  Irak-Arabi  through  Chat-el-Arab.  The  importation 
was  performed  in  this  way  much  more  probably  than  by 
any  other  means. 

In  regard  to  the  epidemic  of  1890-91  in  Hedjaz,  Proust 
offered  to  the  Committee  of  Hygiene  the  following  con- 
clusions which  were  accepted:  (1)  The  cholera  of  Came- 
rau  was  imported  by  an  English  vessel  coming  from  In- 
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dia;  (2)  the  cholera  of  Hedjaz  appears  to  have  been 
brought  by  the  sea  route;  (8)  the  pilgrimage  to  Mecca 
is  a  constant  menace  to  the  health  of  Europe;  (4)  the 
measures  prescribed  for  the  government  of  the  pilgrims 
to  Mecca  have  not  prevented  the  cholera  from  develop- 
ing, and  it  is  therefore  necessary  to  perfect  these  meas- 
ures; (5)  the  prophylactic  measures  prescribed  by  the 
Alexandrian  Conference  at  the  time  of  the  return  of  the 
pilgrims,  have  this  year  prevented  the  disease  from  gain- 
ing a  foothold  in  Egypt  and  in  Europe.  There  is  reason, 
therefore,  for  continuing  this  conference  and  for  giving 
it  more  authority  and  making  it  in  reality  international. 
There  is  also  reason  for  increasing  the  means  for  isolation 
and  disinfection  on  the  Red  Sea. 

The  epidemic  which  appeared  in  Spain  in  the  month  of 
3fay,  1890,  and  lasted  until  the  end  of  November,  gave 
rise  to  much  discussion  in  regard  to  its  origin,  a  discus- 
sion that  reached  no  final  conclusion. 

In  1800  cholera  also  appeared  in  Japan,  beginning  in 
June  and  lasting  throughout  the  year.  Over  46,000 
cases  were  reported.  The  epidemic  of  1893  appeared 
first  in  Southern  Russia  and  thence  spread  to  isolated 
parts  in  the  north  of  Europe,  notably  Hamburg,  where 
It  continued,  with  declining  severity,  into  1898  and 
1894. 

In  September,  1892,  10  cases,  with  8  deaths,  occurred 
in  New  York,  being  imported  from  Hamburg,  or  prob- 
ably derived  from  such  imported  cases,  and  78  cases, 
with  48  deaths,  occurred  in  the  harbor,  together  with  56 
suspicious  cases  of  disease  thou^lit  to  Ik*  cholera.  In 
1893.  28  cases,  4  fatal,  occurred  m  the  harbor,  and  one 
deatli,  verified  by  bacteriological  examination,  took  place 
in  Jersey  City,  where  there  were  also  6  deaths  following 
a  disease  clinically  diagnosticated  as  cholera.  Since  then 
no  cases  have  occurred  in  this  country. 

In  1895  there  were  serious  epidemics  in  China  and  Ja- 
pan, over  12,000  cases,  with  over  8,000  deaths,  being  re- 
ported from  the  latter  country. 

In  1896  cholera  appeared  in  Russia,  Turkey,  Egypt, 
and  a  few  cases  in  Austria.  During  the  years  from  1897 
to  1901,  inclusive,  cholera  does  not  appear  to  liave  spread 
beyond  the  regions  where  it  is  endemic,  except  a  few 
cases  importeii  from  those  places. 

In  1902  cholera  assumed  epidemic  form  in  Mecca,  Tur- 
key, Russia,  Japan,  and  China.  There  were  also  a  few 
cases  in  Egypt  and  other  southern  Mediterranean  coun- 
tries. In  tiie  Philippines,  between  March  20th  and  the 
end  of  October,  over  4,200  cases,  with  more  than  8,800 
deaths,  occurred  in  Manila,  and  in  the  provinces  outside 
of  that  city  over  102,000  cases,  with  between  66,000  and 
67,000  deaths.  Since  that  time,  and  into  1903,  cases  of 
cholera  have  occurred  in  these  islands.  The  first  case 
came  from  Hong-Kong. 

Transpoutabii.ity  and  Means  by  which  the  Dis- 
ease IS  Transported.— The  transportability  of  the  dis- 
ease is  demonstrated  by,  first,  the  facts  in  regard  to  its 
propagation  after  it  has  been  imported ;  second,  by  the 
efllcacy  of  certain  measures  of  prevention ;  third,  bv  the 
general  march  of  epidemics  of  cholera;  and  fourth,  by 
the  development  of  epidemics  in  the  infected  localities. 

1.  Propagation. — Brochard,  in  **Du  Mode  de  Propaga- 
tion du  Cholera,"  Paris,  1861,  reports  a  very  large  num- 
hev  of  observations  favoring  the  idea  of  the  transport- 
ability of  cholera,  and  the  number  of  instances  proving 
this  is  so  great  that  they  need  only  to  be  spoken  of  to  be 
accepted. 

An  illustration  may  be  taken  from  the  article  by  Huette, 
in  the  Arch.  Oen.  de  MM.,  5th  series,  vol.  vi.,  p.  571. 

In  speaking  of  cholera  in  Chatillon.  he  savs  that  the 
first  case  was  observed  in  the  Fauliourg  du  Puirault,  in 
a  workman,  thirty-five  years  old,  who  was  attacked  im- 
mediately after  his  return  from  Oussoi,  where  he  had 
cone  to  take  care  of  his  parents  who  were  sick  with  the 
disease.  His  neighbors  were  verv  soon  attacked,  and  the 
epidemic  invaded  the  entire  I<*aubourg  du  Puirault, 
where  it  remained  concentrated  for  some  little  time. 
Finally  the  inhabitants,  frightened  by  the  disease,  scat- 
tered   through    Chatillon,   and    tlie    cholera    appeared 


indiscriminately  throughout  the  city.  The  instance  is 
interesting,  because  while  the  inhabitants  remained  in 
the  Faubourg  du  Puirault,  the  disease  stayed  there, 
whereas,  as  soon  as  they  scattered,  it  spread  with  tliem 
throughout  Chatillon. 

Another  instance,  interesting  as  an  example  of  the 
transmission  of  the  disease  by  clothing,  is  given  by  the 
same  authority,  in  speaking  of  the  Commune  of  Oussoi. 
Madame  Bresson,  of  the  hamlet  of  Moulineuf,  near  Ous- 
soi, a  precinct  free  from  cholera,  received  a  boarder  from 
Paris.  June  27th,  who  on  the  next  day  sliowe<i  the  first 
symptoms  of  cholera,  and  died  on  July  8d.  Some  days 
after,  a  child  of  this  woman  was  attacked  and  died  on 
July  18th.  On  the  same  day  Madame  Bresson  herself 
was  taken  sick,  and  died  on  the  17th,  after  liavinff  been 
taken  care  of  by  two  neighbors  named  Sahan  and  Moret,. 
who  died,  one  on  tlie  16th  and  the  other  on  the  24th. 
The  husband  of  Madame  Bresson  died  on  Julv  26th. 
3fadame  Burette,  who  lived  in  the  extreme  encf  of  the 
hamlet,  waslied  the  linen  of  the  two  women,  Salian  and 
Moret,  and  was  attacked  with  cholera.  In  this  way,  an 
epidemic  was  started  that  carried  off  eighteen  persons  in 
a  very  short  time.  Before  the  arrival  or  the  person  from 
Paris  no  case  had  been  observed  in  this  hamlet,  that  had 
been  spared  by  the  cholera  both  in  1852  and  in  1849.  Dr. 
Huette  calls  attention  to  the  distribution  of  this  hamlet 
of  Moulineuf,  which  is  composed  of  ten  little  collections 
of  houses,  separateil  by  gi-eat  distances.  No  cases  of 
cholera  were  observed  excepting  in  three  of  these  collec- 
tions of  houses — first,  that  occupied  by  tlie  Bresson  and 
Sahan  families;  second,  that  occupied  by  the  Moret  fam- 
\\y ;  and  third,  that  occupied  by  the  Burette  family.  The 
thinl  collection  of  houses  was  situated  at  the  extremity 
of  the  hamlet.  No  case  of  the  disease  was  observed  in 
the  other  liouses,  of  which  the  inhabitants  had  liad  no 
connection  with  these  three  families. 

Proust  {loc.  cit.,  p.  165)  quotes  an  occurrence  illustrat- 
ing another  series  of  facts. 

In  1854  the  French  army  was  collected  at  Varna,  a 
short  distance  from  the  English  army.  Some  detacli- 
ments  remained  at  Gallipoli,  the  original  place  of  deluir- 
kation.  There  were,  Ix^sides,  a  small  Anglo-French  force 
of  occupation  in  the  Pineus,  and  also  some  detachments 
at  Constantinople.  The  armies  were  reinforced  prac- 
tically every  day  by  new  arrivals.  The  sanitary  con- 
dition was  satisfactory  in  all  respects.  On  July  5th  the 
packet  AUxandre  arrived  at  C'onstantinople,  having  left 
Marseilles  on  June  26th  with  five  hundred  men  of  tlie 
Fifth  Regiment  of  Light  Infantry,  coining  from  Mont 
pellier,  and  having  pas.sed  through  Avignon,  where 
cholera  was  raging.  It  appeared  on  board,  and  three 
men  died  during  the  voyage  to  the  Dardanelles.  Four 
cholera  patients  were  landtHi  at  the  Pirseus,  where  the 
cholera  broke  out  immediately,  and  made  great  ravages. 
The  troops  were  disembarked  at  Gallipoli,  where  two  new 
cases  of  cholera  were  immediately  sent  to  the  hospital,, 
and  the  ship,  having  only  a  few  passengers  on  board* 
sailed  for  Constantinople,  where  a  quarantine  was  hn- 
posed  on  it.  On  the  other  hand,  it  appeared  that 
previous  vessels  sailing  from  Marseilles  had  already 
suffered  from  cholera,  and  that  one  of  them  had  landecl 
a  patient  in  the  military  hospital  at  Constantinople.  Oo 
July  16th,  aft^r  new  arrivals  of  cholera  patients,  the  dis- 
ease spread  at  Gallipoli,  and  there  appeared  in  the  mili- 
tary hospital  of  Constantinople  a  choleraic  focus.  Fau- 
vel,  struck  by  the  danger,  proposed,  and  liad  adopted 
by  the  Council  of  Health  at  Constantinople,  a  momentary 
interruption  of  the  communication  l>etween  Gallipoli  and 
Varna.  TIm»  measures  prescribed  were  not  executed,  and 
in  spite  of  the  insistence  of  Fauvel  before  the  Marshal  de 
Saint  Arnaud,  many  ships  sailing  from  Gallipoli  passed 
the  Bosphorus.  and*  went  directly  to  Varna,  where  free 
pratique  was  accorded  them.  Cholera  then  broke  out  in 
the  army  among  the  newly  arrived  soldiers  and  in  the 
hospital.  On  August  5th*  the  epidemic  w^as  violent  at 
Varna,  especially  among  the  troops  sent  into  the  Dobriid — 
Rcha.  Th(;  English  army  was  invaded,  having  the  I'pi  -- 
demic  on  board  the  fleet.     In  the  Crimea,  the  epidemics  ^ 
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helped  on  by  the  arrival  of  the  fresh  troops,  continued 
until  1856. 

The  importation  of  cholera  into  Constantinople  in  1865 
equally  deserves  to  be  spoken  of.  Constantinople  was 
in  an  excellent  sanitary  condition  when  the  frigate  Mouk- 
Wrt-*St>?/wwrarrived  from  Alexandria,  on  June  28th,  1865. 
She  had  passed  more  than  live  days  on  the  voyage,  and 
therefore,  in  accordance  with  the  rule  that  then  held,  free 
pratique  was  grante<l  her,  the  surgeon  having  declared 
that  there  had  been  no  illness  during  the  voyage ;  but 
this  declaration  was  false.  The  evening  of  June  28th 
there  were  landed  from  this  frigate  twelve  sick  persons, 
of  whom  one  was  attacked  with  cholera,  who  died  during 
the  night,  and  eleven  were  aflFected  with  cholerine.  It 
was  learned  on  tlie  next  day  that  during  the  journey 
from  the  Dardanelles  to  Constantinople  two  choleraic 
bodies  had  been  thrown  into  the  sea.  On  June  80th  nine 
other  cases  were  landed.  The  ship  was  sent  into  quaran- 
tine at  the  mouth  of  the  Black  Sea.  The  patients  were 
transported  to  the  Marine  Hospital,  near  the  arsenal,  and 
here  one  special  circumstance  should  be  noted.  The  road 
that  went  from  the  landing  to  the  hospital  being  opposite, 
it  was  necessary  to  carry  the  sick  past  the  barracks  occu- 
pied by  military  workmen  in  the  arsenal,  and  the  first 
indigenous  cases  of  cholera  occurred  among  these  work- 
men, and  on  board  a  corvette  that  was  near  their  bar- 
racks. On  July  8<1  one  of  these  military  workers  was 
received  at  the  liospital  with  a  choleraic  diarrhoea,  and 
on  the  5th  presented  all  the  symptoms  of  cholera.  That 
same  day  a  new  case  was  furnished  by  the  workmen,  and 
another  on  the  corvette  spoken  of  above.  The  barracks 
were  then  vacated,  and  the  workmen  were  placed  in  tents 
on  the  heights  of  Okmeidan;  nevertheless,  the  disease 
continued  to  rage  among  them,  and  among  the  ships  col- 
lected before  the  arsenal,  and  it  attacked  on  the  one  hand 
the  guard  in  the  interior  of  this  establishment,  and  on  the 
other  the  workmen  at  the  Ministry  of  Marine,  situated 
very  near  the  barracks  of  the  military  workmen.  On 
July  8th  two  cases  occurred  outside  the  arsenal,  and  from 
July  10th  the  epidemic  commenced  to  invade  the  quarter 
of  Kassin-Pacha,  near  the  arsenal,  and  inhabited  by  the 
workmen  of  whom  we  have  spoken.  It  then  propagated 
itself  throughout  the  city. 

One  more  instance  of  the  importation  of  cholera  may 
be  given,  as  illustrating  that  a  single  case,  carried  a  great 
distance  by  rail,  may  give  rise  to  an  epidemic. 

Toward  the  end  of  the  month  of  August,  in  1865, 
cholera  suddenly  broke  out  at  Altenburg,  in  Saxony,  in 
the  centre  of  Germany.     The  first  case  was  that  of  Lady 

E ,  who  had  left  Odessa  on  August  16th,  and  had 

arrived  at  Altenburg  on  the  24th,  without  having 
stopped  on  the  journey.  She  travelled  with  a  child  of 
twenty -one  months  old,  who  was  aflFected  with  diarrhoea. 
She  went  to  her  brother's,  and  sent  for  a  physician  to  see 
her  child,  whose  diarrhoea  had  become  very  severe.  This 
woman,  who  was  meanwhile  well,  said  that  at  her  de- 
parture from  Odessa  there  had  not  been  in  that  city  any 
disease ;  but  this  was  an  error,  for  sonie  cases  of  cholera 
imported  from  Constantinople  were  already  in  the  hos- 
pital in  the  lazaret,  and,  the  day  after  the  departure  of 
this  laily,  cholera  appeared  at  Odessa.  She  said  also, 
tliat  having  embarked  to  go  up  the  Danube,  everybody 
appeared  to  her  to  be  well  on  board,  although  the  vessel 
had  passed  by  certain  localities  where  cholera  was  raging ; 
however  that  may  be,  three  days  after  her  arrival  at  Al- 
tenburg, on  August  27th,  and  the  very  same  day  that  the 
physician  had  visited  her  child,  this  lady  fell  ill,  and  the 
next  day  the  physician  recognized  all  the  symptoms  of 
Asiatic  cholera.  She  died  on  the  29th.  On  the  same 
day,  in  the  same  house,  her  sister-in-law  was  attacked, 
and  died  on  the  30th.  The  child  died  on  the  31st.  From 
this  house  the  cholera  spread  into  the  city  and  suburbs. 
The  family  of  a  workman,  who  died  on  September  13th 
at  Altenburg,  carried  the  disease  to  Wordeau,  and  the 
house  occupied  by  this  family  was  the  i)oint  of  departure 
of  another  epidemic  that  carried  off  two  per  cent,  of  the 
entire  population  of  the  city. 

2.   The  Transport^idility  of  Cholera  is  Confirmed  by  the 


Results  of  Bestrictivf,  Measures. — We  see  always  that  a 
rigorous  sequestration  and  a  rigorous  interruption  of 
communication  by  land  or  sea,  if  that  be  possible,  result 
in  preserving  certain  places  or  certain  countries,  and  in 
these  facts  is  a  powerful  argument  against  any  idea  of  the 
transmission  of  cholera  through  the  air. 

In  1867  Messina  and  the  whole  of  Sicily  were  entirely 
free  from  cholera,  and  yet  vessels  coming  from  infected 
countries  daily  passed  through  the  narrow  Strait  of  Mes- 
sina. And  again,  during  the  epidemic  of  1856  at  Con- 
stantinople, the  scholars  of  the  Military  School,  to  the 
number  of  five  hundred,  were  rigorously  sequestrated  in 
the  establishment,  and  escaped  the  cholera  that  was  rag- 
ing in  the  neighborhood ;  and  events  that  occurred  at  the 
lazaret  of  Fort  Genoa,  in  Algeria,  in  1884,  demonstrated 
also  the  efficacy  of  isolation  in  order  to  prevent  the  trans- 
portation of  the  disease  to  the  neighboring  cities. 

8.  Transportability  as  Shoirn  by  the  Oenei^al  Progress  of 
Epidemics  of  Cholera. — If  we  look  at  epidemics  as  a 
whole,  we  see  that  they  always  follow  the  course  of  liu- 
man  currents  of  travel.  It  is  in  the  East,  or  in  the  coun- 
tries bordering  upon  Europe,  that  we  can  best  follow 
the  development  of  this  law,  because  in  such  places  the 
routes  are  less  frequented,  and  the  demonstration  is  more 
striking.  In  order  to  pass  from  Persia  into  liussia  in  any 
way  except  by  the  great  line  of  travel  passing  through 
Erzeroum,  Tauris,  and  Natchischevan,  there  are  only 
two  ways — that  over  the  Caspian  Sea,  and  the  land  route 
that  follows  the  western  shore  of  this  sea.  Both  of  these 
routes  pass  by  Recht,  Astara,  and  Lenkoran,  and  end 
both  of  them  at  Bakou,  and  in  tlie  same  way  cholera,  in 
the  epidemics  of  1823.  1830,  and  1846,  always  and  inva- 
riably passed  through  Recht,  Astara,  Lenkoran,  and  Ba- 
kou. At  the  latter  city  the  land  route  splits  on  the  north. 
It  continues  to  follow  the  western  bonier  of  the  Caspian 
Sea,  and  passes  by  Derbent,  and  reaches  Astrachan  ex- 
actly as  does  the  sea  route,  and  we  have  seen  cholera  at 
every  one  of  its  appearances,  in  1828,  1830,  and  1846, 
travel  over  this  same  line,  passing  by  Bakou,  Derbent, 
and  Astrachan.  in  1828  it  stopped  at  Astrachan,  while 
during  1830  and  1846  Astraclian  was  only  one  of  the  steps 
of  its  invading  march. 

The  second  line  of  travel  passes  over  the  Caucasus.  It 
leaves  Bakou,  passes  by  Tiflis,  and  follows  the  Caspian 
Sea  to  the  Black  Sea.  The  point  of  departure  from  the 
Caspian  Sea  is  Bakou.  The  point  of  arrival  on  the  Black 
Sea  is  Poti,  or  Trebizond.  The  epidemics  of  1880  and 
1846  divided,  following  both  of  the  two  routes  that  have 
been  spoken  of.  One  current  followed  the  border  of  the 
Caspian  Sea,  another  crossed  tlie  Caucasus. 

This  progress  of  cholera,  always  following  the  same 
lines,  is  a  striking  illustration  of  the  law  formulated.  It 
always  follows  the  human  currents,  in  the  steps  of  the 
traveller.  It  is  imported  by  man  alone,  and  precisely  the 
same  point  is  shown  if  we  follow  the  successive  steps  of 
the  epidemics  that  have  travelled  by  the  sea  route. 

As  an  illustration,  the  epidemic  of  1854  in  the  Crimea 
was  due  to  vessels  coming  from  3Iarseilles,  and  carrying 
troops  from  an  infected  country.  Cholera  appeared  suc- 
cessively at  every  one  of  the  points  where  these  vessels 
touched.  They  landed  at  Messina,  and  Sicily  was  in- 
vaded. They  touched  at  the  Pineus,  and  Greece  was 
attacked.  They  stopped  at  Gallipoli,  and  cholera  ap- 
peared at  Gallipoli.  Constant  communication  was  being 
held  between  Gallipoli  and  the  Dardanelles.  Constantino- 
ple, and  Varna.  Cholera  developed  at  all  three  places. 
The  same  was  shown  in  the  progress  of  the  epidemic  of 
1865.  It  must  not  be  supposed,  however,  that  the  asser- 
tion is  made  that  cholera  took  the  special  direction  from 
east  to  west ;  on  the  contrary,  it  radiated  from  India  in 
all  directions — north,  south,  east,  and  west — according  to 
the  ease  and  number  of  the  means  of  communication. 

4.  Transportability  as  Indicated  by  the  Evolution  of  Epi- 
demics in  Infected  Localities. — Many  examples  of  this  may 
be  quoted,  among  which  are  the  following: 

In  Constantinople  it  is  possible  to  trace  out  the  succes- 
sive extension  of  the  disease  up  to  the  time  of  its  general 
diffusion.    At  Constantinople  it  manifested  itself  first  at 


"387 


Asiatic  C^liolenu 
Aslatle  C^liolenu 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


the  arsenal,  where  it  had  been  carried  by  the  sick  who 
were  hinded  from  the  ship  Moukbiri-8ourour.  From  the 
arsenal  it  reached  the  neighboring  quarter  of  Kassin* 
Pacha,  and  then  a  few  cases  appeared  in  different  parts  of 
the  city,  for  the  most  part  of  persons  who  had  fled  from 
the  quarter  first  attacked.  Up  to  July  lOtli  the  total  of 
the  deaths  from  cholera  in  the  entire  city,  except  those 
at  the  Marine  Hospital,  reached  one  hundred  and  thirty, 
when  suddenly  it  was  learned  that  the  disease  had  broken 
out  with  violence  at  Eini-Keni,  a  village  situated  on  the 
Bosphorus,  twelve  or  fifteen  kilometres  from  the  quarter 
where  the  epidemic  had  begun.  It  was  established  that 
the  first  case  of  cholera  had  appeared  on  July  11th,  in  a 
Turkish  cafe,  in  a  workman  coming  from  Kassin-Pacha; 
that  on  the  next  dav  many  of  the  individuals  who  fre- 

?[uented  this  cafe  fell  ill,  and  two  died ;  that  during  the 
oUowing  days  the  disease  was  propagated  in  the  quar- 
ter until  the  16th,  when,  after  the  occurrence  of  several 
deaths  among  prominent  families,  a  panic  seized  the 
whole  population  of  the  village,  who  fled  in  all  direc- 
tions. Mussulmans,  Greeks.  Armenians,  and  Jews  fled 
into  other  villages  and  other  quarters  of  the  city  which 
were  then  unaffected,  but  in  which  the  cholera  speedily 
made  its  appearance.  The  Jews  in  particular,  who  had 
been  the  most  seriouslv  attacked,  and  who  carried  with 
them  their  soiled  clothing  and  their  dead,  became  the 
special  propagating  agents  of  the  disease.  At  Kous- 
toundjouc,  at  Kas-Keni,  and  at  Balata,  the  epidemic 
broke  out  immediately  after  the  arrival  of  these  fus:itives. 
From  this  moment  dates  the  generalization  of  the  epi- 
demic. It  is  not  necessary  to  iMd  other  examples.  The 
name  thing  is  shown  in  the  histonr  of  every  local  epidemic 
that  has  l^n  intelligently  traced. 

It  has  been  opposed  to  this  idea  of  the  transportability 
of  cholera  that  sometimes  a  restricted  intercourse  has 
failed  to  arrest  the  progress  of  the  disease;  but  in  all 
these  cases  the  measures  were  either  tardily  employed  or 
applied  without  scientific  rule.  Others  have  spoken  of 
the  immunity  of  countries  which  had  not  protected  them- 
selves by  any  sanitary  measures.  The  answer  to  this  is 
the  question,  whether  cholera,  although  it  is  a  disease 
capable  of  spreading  by  infection,  must,  therefore,  be 
possessed  of  a  methcS  of  forcing  this  infection.  And,  in 
conclusion,  no  matter  what  the  differences  of  opinion  are, 
the  law  of  transportability  remains  absolutely  established 
by  all  the  facts  yet  obtained  in  regard  to  cholera. 

Methods  of  Transportation  of  Cholera. — In  a  considera- 
tion of  the  question  of  the  method  of  transportation  of 
cholera,  we  are  to  look  at  two  principal  points,  the  agent 
of  cholera,  that  is,  the  organism  of  the  disease,  and  sec- 
ond, the  medium. 

The  agent  of  cholera  is  unquestionably  a  bacterium, 
having  India  for  its  origin.  It  extends  itself,  and  repro- 
ducesitsclf  indefinitely,  and  many  media  serve  as  vehicles 
for  its  transportation  throughout  the  entire  world,  but 
this  choleraic  agent  would  Ix*  wholly  powerless  if  it  did 
not  encounter  favorable  conditions  for  its  development. 
The  medium,  therefore,  is  indispensable  to  its  power,  and 
this  favorable  medium  is  made  up  of  certain  telluric  con- 
ditions, the  surroundings,  and  so  on.  So  far  as  the 
methods  of  transportation  of  cholera  are  concerned,  there- 
fore, we  have  to  consider  more  the  medium  in  which  it 
appears  than  the  cause  of  the  disease  itself.  Fauvel  has 
expressed  this  truth  as  follows:  "That  a  fire  is  not  pro- 
portionate to  the  spark  which  gives  it  birth,  but  to  the 
combustibility  and  mass  of  the  material  that  it  encoun- 
ters." So,  frequently,  a  few  cases,  or  one  only,  as  at 
Altenburg,  are  sufllcient  to  produce  the  explosion  of  an 
epidemic. 

The  clinical  consideration  of  the  means  of  transporta- 
tion of  cholera  is  to  be  made  under  the  following  head- 
ings: 

First,  the  transportation  by  men  attacked  by  cholera, 
and  the  role  played  b}'  the  closets  that  have  received 
choleraic  excreta.  A  person  amving  from  an  infected 
place  is  always  necessary  for  the  beginning  of  an  epi- 
demic. In  other  words,  nmu  himself  is  the  most  power- 
ful agent  for  the  spread  of  cholera,  the  specitic  micro- 


organism being  found,  as  has  been  demonstrated  by 
innumerable  experiments,  in  the  excreta.  Washerwomen 
have  been  attacked  by  the  disease  after  washing  linen 
soiled  by  evacuations,  while  others,  who  had  simply 
touched  this  linen,  also  contracted  the  malady.  Budd 
relates  (quoted  by  Ilirsch  in  Srhtnidt^s  Jahrbncher,  vol. 
xcii..  p.  255)  that  in  185441  person  affected  with  cholera 
arrived  in  an  English  factory  of  six  hundred  and  forty- 
five  workpeople.  There  followed  one  hundred  and  forty- 
four  deaths  from  cholera  in  five  weeks.  The  disease 
developed  solely  among  those  who  made  use  of  the 
closets  where  choleraic  dejecta  were  deposited.  In- 
stances of  this  kind  can  be  multiplied  almost  indefinitely. 

Second,  the  transportation  by  means  of  choleraic  diar- 
rhoea. As  illustrations  of  this,  innumerable  instances 
might  be  quoted,  especially  that  mentioned  by  Budd  in 
the  reference  given  above.  A  person  sick  of  diarrhoea 
came  into  the  midst  of  a  perfectly  healthy  population 
in  a  colliery,  and  died.  Diarrhoea  became  general,  and 
seventeen  persons  contracted  cholera.  The  case  of  Dr. 
Alexander,  in  the  Gazette  Medicate  for  1849,  is  also  an 
illustration  of  this  point.  There  was  not  at  Hamel,  a 
village  twenty-five  kilometres  from  Amiens,  any  indica- 
tion of  cholera,  when,  on  April  4th,  from  Paris,  where 
cholera  existed,  there  arrived  a  soldier  sick  with  diar- 
rhoea. He  was  received  into  his  parents'  house  where  he 
remained  three  days.  On  the  14th  he  went  to  the  Hdtel 
Dieu,  and  the  same  day  his  brother,  who  had  come  a 
number  of  times  to  see  him,  was  attacked  by  foudroyant 
cholera  and  died  in  twelve  hours.  His  wife  died  three 
days  afterward.  The  father,  who  had  shown  some  83'mp- 
toms  of  cholerine,  was  attacked  with  cholera  on  the  lltn, 
and  died  on  the  15th.  Another  son  of  this  mum,  seven- 
teen yeare  old,  and  a  child  of  four  years,  his  grandson, 
were  attacked  with  cholera  and  got  well.  The  father- 
in-law  of  the  brother  who  had  taken  care  of  him  and  his 
daughter  were  attacked  by  cholera,  but  recovered.  '  A 
child  of  eleven  years,  who  was  often  at  the  house  and 
whose  parents  had  taken  care  of  the  same  brother  and  his 
wife,  was  attacked  on  the  14th  and  died  the  following 
day. 

Thiixl,  Can  the  bodies  of  persons  dead  of  cholera  com- 
municate the  disease?  Although  the  evidence  seems  to 
point  toward  this  being  a  possible  danger,  it  is  not  a 
serious  one  in  civilized  countries. 

Fourth,  Can  cholera  be  transported  by  healthy  individ- 
uals ?  This  must  be  answered  in  tlie  negative.  The  facta 
quoted  that  seem  to  show  that  this  may  occur,  must  be 
explained  by  supposing  that  the  individuals  who  were 
believed  to  be  entirely  well  were  in  reality  sick  of  a 
choleraic  diarrhoea,  or  else  that  they  carried  clothing  or 
linen  soiled  with  choleraic  material.  The  studies  of 
cholera  during  1892-98  in  Europe  have  shown  that  the 
cholera  vibrios  may  be  present  in  the  dejecta  of  people 
apparently  healthy,  with  well-formed  stools,  as  well  as 
in  those  who  are  suffering  from  a  mild  diarrhoea  without 
otlier  notable  symptoms.  These  vibrios  were  virulent 
and  presumably  capable  of  inducing  severe  cholera  in 
more  susceptible  individuals. 

Fifth,  Can  cholera  be  transported  by  living  animals? 
Animals  are  not  susceptible  to  the  disease.  A  certain 
number  of  experiments  have  succeeded  in  producing 
cholera  in  animals,  but  with  great  difllculty.  There  is 
no  fact  to  support  the  supposition  that  animals  can  carry 
the  disease,  eitlier  on  the  skin  or  in  the  hair. 

Sixth,  the  transportation  of  cholera  by  means  of  cloth- 
ing, personal  effects,  and  so  on.  The  disease  cannot  be 
so  transported  unless  these  materials  have  been  contami- 
nated by  cholera  dejecta.  This,  of  course,  is  an  exceed- 
ingly important  point,  for  if  soiled,  the  material  may  be 
dangerous ;  if  it  is  not  soiled,  there  is  no  danger  at  all,  even 
if  it  comes  from  cholera  centres.  It  is  of  equal  importance 
to  know  whether  contaminated  objects  have  been  packed 
up  or  exposed  to  the  air.  A  contaminated  object  ex- 
posed to  free  air  for  a  definite  time  loses  its  power  of 
tmnsporting  the  virus.  The  conference  of  Constantino- 
ple considered  that  a  very  short  time  was  sufficient  to  do 
away  with  all  danger,  and  recent  bacteriological  research 
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has  wholly  confirmed  this  opinion.  On  the  other  hand, 
contaminated  objects  that  have  been  packed  up  and  kept 
ahut  out  from  the  air  retain  their  virulence  for  a  greater  or 
less  length  of  time,  as  may  be  shown  by  many  instances. 

Seventh,  Can  cholera  be  transported  by  merchandise? 
Although  merchandise  imported  from  India,  whether  to 
Suez  or  directly  to  Europe,  has  never  been  known  to 
transmit  cholera,  this  method  of  transportation  is  not  ab- 
solutely impossible,  and  many  of  the  materials  brought 
from  India^ — cloths,  and  so  on — retain  in  their  interstices 
a  confined  air  that  certainly  might  preserve  and  trans- 
port for  a  great  distance  the  contagion  with  which  they 
may  be  impregnated ;  but  although  this  is  a  possibility, 
it  is  not  probable,  and  the  conference  of  Constantinople 
unanimously  accepted  the  absence  of  proofs  of  the  trans- 
portation of  cholera  b^  merchandise,  while  it  admitted 
the  possibility  of  its  bemg  done,  under  certain  conditions. 
Since  that  time,  Zehnder,  the  Swiss  delegate  to  the  Vien- 
na Conference,  in  1874,  cited  facts  in  favor  of  the  danger 
of  rags  in  transporting  contagion  (sec  the  report  of  the 
International  Sanitary  Conference  of  1874,  pace  272). 
But  at  the  conference  in  liomc,  in  1885,  Koch  disputed 
the  interpretation  that  had  been  put  upon  these  facts. 

Eighth,  water  is  perhaps  the  most  important  agent  in 
the  spread  of  cholera,  and  evidence  to  this  effect  was  ob- 
tained long  before  the  discovery  of  the  cholera  spirilla. 
J.  Simon  brought  out  some  facts  in  England  which  con- 
firm this  statement.  At  London  thirteen  deaths  out  of  a 
thousand  inhabitants  occurred  among  those  whose  houses 
were  supplied  with  river  water  in  the  neighborhood  of 
the  sewer.  Tested  at  this  point,  the  water  yielded  forty- 
six  grains  of  solid  residue  to  the  gallon.  In  other  houses 
in  the  city  that  were  in  the  same  hygienic  condition,  but 
not  supplied  with  this  water,  the  mortality  was  only 
three  and  seven-tenths  in  a  thousand,  but  the  water 
which  they  used  had  been  taken  from  outside  the  city, 
and  yielded  only  thirteen  grains  of  solid  residue  to  the 
gallon. 

It  is  not  improbable  that  the  cholera  vibrio  can  live 
longer  in  a  pure  water  than  in  one  containing  laree  num- 
bers of  other  micro-organisms.  It  has  remained  viable 
for  eight  hundred  an(i  seventy -eight  days  in  a  sterilized 
pond  water,  which  for  at  least  three  hundred  and  five 
days  contained  other  bacteria.  During  this  period  tliey 
retained  their  usual  susceptibility  to  heat  and  desicca- 
tion, showing  that  a  true  spore  formation  of  the  usual 
kind  is  not  necessary  for  prolonged  viability  in  this  spe- 
cies. 

At  Halle,  Delbruck  noticed  that  in  the  prison,  where  the 
epidemic  had  developed  very  largely,  the  wells  communi- 
cate<l  with  the  drains.  At  Brachstcn  the  epidemic  arrested 
itself  just  as  s(K)n  as  a  suspected  well  was  closed.  Del- 
bruck explained  the  less  intensity  of  the  epidemic  of 
1867,  compare<l  with  that  of  1866*  by  the  fact  that  the 
carrying  of  the  water  had  been  modified.  Water  was 
furnished  almost  pure  in  1867,  while  up  to  the  autunm 
of  1866  the  conduits  carried  the  Avater  from  the  Saale 
through  a  region  where  all  the  discharges  of  the  city 
were  scattered.  Ballot  also  spoke  of  the  influence  of  im- 
pure water  on  the  spread  of  cholera  in  Holland.  Snow, 
in  England,  and  innumerable  other  writers  in  Europe, 
India,  and  America,  lay  the  greatest  possible  stress  upon 
impure  water  as  the  special  means  for  the  conveyance  of 
the  infective  agent  of  cholera.  (See  the  article  on  Water, 
in  the  present  volume. ) 

The  contamination  of  water  played  an  extremely  im- 
portant part  in  the  extension  of  cholera  in  Egypt  in  the 
epidemic  of  1888.  The  Mussulman  population"  of  EgyjJt 
bathe  very  frequently,  but  they  are  not  careful  about  the 
water  that  they  use  for  drinking.  At  DainictUi  the  water 
is  exceeflingly  foul  upon  the  points  of  the  Nile  from 
which  the  water-carriei*s  fill  their  watcr-cjisks.  and  just 
at  these  places  are  the  special  s])ots  selected  for  bathing. 
The  houses  along  the  bank  discharge  their  foul  material 
directly  into  the  river,  and  drains  carry  to  it  discharges 
from  other  houses,  and  from  the  mosques.  According 
to  Koch,  these  mosques  plavan  extremely  important  role 
in  the  spread  of  cholera.     'The  German  cholera  commis- 


sion was  able  at  Damietta  to  examine  a  number  of 
mosques,  the  description  of  the  arrangement  of  which  is 
as  follows :  Only  that  part  of  the  mosque  that  is  directed 
toward  Mecca  is  used  for  prayers.  At  the  other  end  is 
an  open  space,  in  the  centre  of  which  is  a  tank  for  bath- 
ing, and  sometimes  this  water  remains  several  weeks 
without  being  changed,  and  surrounding  the  basin  are  a 
series  of  urinals  and  closets.  The  discliarges  from  the 
whole  are  passed  into  the  Nile,  so  that  it  is  not  strange 
that  the  infected  material  should  be  transported  by  such 
a  water  supply. 

In  the  "'  tank  districts  "  of  India  the  conditions  appear 
particularly  favorable  for  the  propagation  of  cholera  from 
the  sick  to  the  well.  In  these  districts  cholera  is  very 
prevalent.  The  region  is  low  and  the  land  upon  which 
the  dwellings  are  situated  is  made  ground  derived  from 
the  immediate  neighborhood,  leaving  pools  which  con- 
stitute the  "tanks."  The  drainage  from  the  dwellings 
flows  into  these  relatively  or  entirely  stagnant  bodies  of 
water,  which  is  also  used  for  bathing  and,  in  many  cases, 
for  drinking  purposes. 

The  epidemic  of  1884  furnished  new  proofs  in  favor 
of  the  spread  of  cholera  through  the  agency  of  water. 
Messrs.  Marey,  Brouardel,  and  Tlioinot  especially  insisted 
upon  this  point.  Marey,  at  the  sitting  of  the  Academy 
of  Medicine,  October  14th,  1884,  said:  "Among  the  in- 
fluences that  can  cause  the  spread  of  typhoid  fever  or 
cholera  there  is  (me  that  by  its  intensity  dominates  all  the 
others — that  is  the  contamination  of  public  water  sup- 
plies." If  a  number  of  epidemics  of  cholera  l>e  studied, 
it  can  be  determined,  in  effect,  that  cholera  easily  follows 
watercourses;  that  it  is  especially  along  small  water- 
courses that  it  is  propagated,  is  most  frequent  and  strik- 
ing. In  order  to  explain  this,  there  are  but  two  hypoth- 
eses that  are  possible. 

First,  brooks,  torrents,  or  rivers  flow  in  valleys  that 
are  often  narrow  and  shut  in,  and  the  villages  found 
there  often  can  have  no  communication  except  with  each 
other.  When  one  is  attacktMl,  it  is  a  perfectly  simple 
matter  that  the  others  should  be  also  in  their  turn.  This 
explanation  is  very  j)lausible ;  for  certain  cases,  and  some 
epidemics,  can  be  explained  in  no  other  way.  The  great 
rivers,  the  large  watercourses,  along  which  are  scattered 
regions  attacked  by  cholera,  serve  for  the  propagation  of 
this  disease,  like  the  great  roads  of  travel,  in  this  way 
only,  that  they  are  lines  of  communication  frequented  by 
travellers. 

Second,  'water  is  certainly  a  propagating  agent  of 
cholera.  It  is  the  water  of  a  torrent,  a  brook,  or  a  small 
river,  contaminated  in  one  part  of  its  course,  that  trans- 
ports the  disease  to  the  inhabitants  on  its  borders  that 
drink  of  the  water,  and  innumerable  instances  can  be 
brought  forward  to  illustrate  this  iK>int  also. 

Prou.st  (^>r.  cit.,  p.  216)  speaks  of  the  choleraic  agent 
having  for  its  vehicle  of  transportatioii  either  the  air  or 
the  water,  but  the  evidence  in  favor  of  the  air  as  one  of 
the  transporting  agents  of  cholera  is  nothing,  and  the 
weight  of  scientific  evidence  of  late  years  militates 
against  such  a  means  of  transportation.  Altitude  seems 
to  have  but  slight  influence  upon  the  development  of  the 
disease  up  to  a  certain  point,  although  Farr  (in  the  Kegis- 
trar-General's  Report  on  the  Mortjility  of  Cholera  in  Eng- 
land, London,  1852)  has  attempted  to  demonstrate  that 
the  mortality  from  cholera  was  in  inverse  proportion  to 
the  elevation.  The  objecti<m  to  this  is,  that  the  less  fre- 
quent occurrence  of  cholera  on  the  most  elevated  points 
may  be  due  to  the  fact  that  the  less  accessible  points  are 
more  thinly  inhabited. 

Moisture,  tiiken  in  connection  with  the  subsoil  water, 
is  a  favoring  cause  of  the  greatest  importance,  and  obser- 
vations in  this  directi(m  have  furnished  the  basis  for  Pet- 
tenkofer's  theory  of  the  connection  of  subsoil  moisture 
with  cholera. 

The  development  of  the  epidemics  of  1836  and  of  1854 
seemed  to  coincide  with  the  period  of  greatest  diminuti(m 
of  the  subsoil  moisture  in  Munich,  and  therefore  the 
choleraic  ct)ntagion  with  which  the  soil  is  impregnated 
appears  to  disengage  itself  more  easilv.     Hirsch  reached 


389 


Asiatic  Cliolera. 
Asiatic  Cholera. 


REFERENCE   HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


a  similar  conclusion.  Kreuzer,  in  185.').  at  Vienna,  and 
again  Petteukofer,  at  Munich,  observt^d  the  stinie  facts. 
Pettenkofer'.s  theory  differs  from  others,  in  that,  putting 
aside  the  chemical  composition  of  the  earth,  he  attaches 
a  special  importance  to  its  physical  characteristics,  its 
density,  its  ])orousnes8,  etc.  He  considers  that  the  con- 
dition'of  the  subsoil  of  localities  and  of  houses  plays  a 
role  of  special  importance  in  the  propagation  of  cholera, 
and  upon  this  special  cause  he  places  the  development  of 
an  epidemic,  after  an  importation  from  without:  and, 
studying  almost  exclusively  the  physical  condition  of  the 
region,  the  compact  or  porous  condition  of  the  subsoil,  he 
considers  that  not  only  the  primitive  earth,  and  the  soils 
of  the  transition  period,  but  also  the  secondary  forma- 
tions, produce  immunity  when  they  are  exposed  to  air  in 
the  condition  of  rocks.  On  the  other  hand,  every  porous 
soil  that  is  susceptible  of  imbibition  can  become  ctisily 
impregnated  with  fluid,  or  with  gas,  and  vegetable  earths 
as  well  as  silicious  eartlis  may  form  **  fat,"  always  moist, 
lands,  throwing  out  continual  moisture  about  them,  favor- 
ing the  diffusion  of  the  germs  of  cholera.  "Where  the  soil 
is  made  up  of  a  compact  calcareous  rock  cholera  never 
becomes  epidemic,  and  a  few  cases  observed  in  such  sit- 
uations as  the  result  of  importation,  do  not  propagate  the 
disease. 

Pettenkofcr's  theory  has  two  points  that  must  be  dis- 
tinguished from  each  other. 

First,  the  nature  of  the  soil.  The  soil  must  be  porous, 
easily  permeable,  and  also  easily  impregnated  by  liquids 
and  gas.     This  condition  is  a  permanent  one. 

Second,  the  level  of  the  subsoil  moisture.  This  level 
being  movable,  the  effect  is  variable;  when  subterranean 
waters  have  reached  the  maximum  of  their  elevation, 
there  is  neither  decomposition  of  organic  materials  nor 
throwing  off  of  miasms.  If  the  subsoil  moisture  descends 
to  a  lower  level  putrefaction  begins,  the  miasmatic  vapors 
are  thrown  off  niore  inttMisely,  and  just  at  tliis  time  the 
epidemic  reaches  its  greatest  development.  This  second 
point  of  his  theory,  cerUiinly  an  ingenious  explanation  of 
certain  cases,  appears  to  be  much  morehypotJietical  than 
the  first,  the  question  of  the  porosity  of  the  earth. 

To  sum  up,  Pettenkofcr's  theor}',  while  it  scarcely  has 
the  value  ascribed  to  it  by  him,  certainly  seems  to  afford 
a  partial  explanation  of  the  propagation  of  cholera  by 
means  of  the  porosity  and  moisture  of  the  earth. 

Ninth,  amtospheric  conditicms  play  a  not  ver}'  impor- 
tant role,  although  the  influence  of  season  is  manifest, 
and,  apparently,  storms  sometimes  seem  to  aggravate 
considerably  an  epidemic. 

^muUic  vonditions. — Race  or  nationality  has  no  influ- 
ence upon  the  development  of  cholera.  The  si)ecial  in- 
fluences favoring  it  are  those  of  misery,  fatigue,  cold, 
and  depres.sing  mental  conditions,  which,  by  diminishing 
the  resi-sting  power  of  the  body,  render  it  more  suscep- 
tible to  the  influence  of  tifc  epidemic.  Collections  of 
human  beings,  in  other  words,  agglomeration,  play  a 
very  considerable  role  in  the  propagation  of  epidemics; 
so  also  do  methods  of  transportation.  fUiilroads  are 
often  the  means  of  propagation,  as  was  the  case  in  the 
instance  of  Altenburg,  (juoted  above.  The  epidemic  of 
1865,  in  Paris,  was  started  by  a  woman  who  left  3Iar- 
seilles,  with  a  choleraic  diarrh<ea,  and  was  attacked  with 
cholem  upon  her  arrival  in  Paris.  Transportation  by 
caravans  does  not  give  much  chance  for  the  spread  of  the 
disease,  when  the  distance  passed  over  is  of  great  extent; 
in  fact,  a  great  desert  is  the  best  of  all  obstacles  to  the 
propagation  of  cholera.  In  ships  are  most  oft^'n  found 
unite(i  the  conditions  of  crowding  and  confinement  favor- 
able for  the  development  of  the  choleraic  agent. 

Proust  appears  to  believe  that  these  elements  do  not 
have  much  potency  if  the  entire  ship's  company  come 
from  the  siinn^  infected  region — in  other  words,  have  ac- 
quired an  immunity  in  a  choleraic  focus;  but  if  the  ship's 
company  has  received  a  partial  renewal,  if  new  persons 
have  come  on  board  among  the  acclimated  passengers, 
cholera  finds  a  new  favorable  medium  for  attack,  and,  if 
aiding  circumstances  appear,  the  ship  may  become  the 
centre  of  an  intense  epichniic.     He  goes  on  to  speak  of 


this  **  law  of  accustoming,"  in  what  takes  place  in  armies, 
the  ^reat  fairs,  and  the  pilgrimages;  for  when  cholera  is 
earned  into  these  great  collections,  if  the  mass  of  people 
have  not  undergone  the  "choleraic  acclimating,"  the  ex- 
plosion of  the  disease  is  rapid  and  the  mortality  con- 
siderable, but  only  continues  for  a  few  days,  and  ceases 
soon.  The  Crimean  War  furnishes  an  example  of  the 
rapidity  of  development  and  intensity  of  the  disease 
among  vessels  free  from  the  choleraic  influence. 

At  the  commencement  of  April,  1855,  there  reached 
Constantinople  from  France,  fifteen  to  twenty  thousand 
troops,  made  up  in  part  of  the  Imperial  Guard.  These 
troops  had  not,  during  their  voyage,  a  single  case  of 
cholera  among  them.  They  camped  on  the  heights  of 
Masslak.  in  an  extremely  healthy  situation,  and  at  that 
time  there  were  in  the  city  of  Constantinople  but  very 
few  traces  of  cholera.  The  rolls  of  the  French  military 
hospitals  gave  only  fiftv-three  cases  during  March,  and 
the  roll  of  April  llth  snowed  none.  In  the  Crimea  the 
cases  of  cholera  were  also  verv  few,  and  nevertheless  the 
troops  were  hardly  settled  at  l^Iasslak  when,  on  the  night 
of  April  14th  anci  15th,  cholera  broke  out  among  them, 
and  a  severe  epidemic  followed. 

Fauvel  ("Memoire  lu  k  I'Acad.  des  Sciences,"  Paris. 
1883)  sums  up  this  question  of  immunity  in  the  following 
propositions : 

'*1.  The  ports  of  India  that  are  the  seat  of  endemic 
cholera  are  never  the  scene  of  a  great  epidemic. 

**2.  This  fact  relates  to  the  general,  but  not  absolute, 
immunity  enjoyed  by  the  native  population  of  these 
parts. 

"  3.  This  immunity  does  not  exist  in  the  endemic  locali- 
ties for  strangers  who  are  in  a  condition  favorable  for 
contracting  the  disease.  These  are  especially  the  Mus- 
sulman pilgrims  who  come  to  Bombay  to  embark  for 
Mecca. 

"  4.  The  epidemics  of  cholera  that  develop  in  India,  in 
the  regions  where  the  diseast^  is  not  endemic,  come  from 
the  places  where  it  is  endemic,  and  are  favorable  for  at- 
tacking the  Hindoo  pilgrimages. 

"5.  The  epidemics  observed  among  the  pilgrims  to 
Mecca  can  also  be  traced  to  the  localities  where  cholera 
is  endemic. 

^Q.  K  severe  epidemic  of  cholera  confers  upon  the 
country  or  upon  the  locality  which  it  has  attacked  a 
more  or  less  complete  immimity,  which  is  more  or  less 
dumble,  and  of  which  it  is  impossible  to  formulate  the 
law  for  Europe,  but  which  in  India  appears  to  last  for  a 
number  of  years. 

"7.  In  the  Hedjaz,and  in  the  sparsely  populated  parts 
of  Arabia,  cholera  has  but  a  feeble  tendency  to  propagate 
itself  among  the  native  population. 

"  8.  The  fact  of  the  existence  of  a  great  epidemic  of 
cholera  in  any  country  whatever  is  a  proof  that  cholera 
is  not  there  endendc."  * 

To  sum  up,  new  scientific  facts  bear  upon  the  question 
of  immunity  and  make  them  clear  upon  a  side  hitherto 
unknown.  The  etiology  and  prophylaxis,  in  especial,  of 
cholera  receive  from  these  facts  new  indications,  and 
these  facts  also  ai)pear  to  be  the  expression  of  a  law 
that  includes  an  entirely  different  category  of  infectious 
disf^ases,  which  leave  after  them  an  immunity  of  a  greater 
or  less  extent. 

Perimi  of  Incuhntinn. — The  question  of  the  period  of 
incubation  of  cholera  gives  rise  to  a  great  deal  of  discus- 
sion. It  appears,  however,  that  in  the  immense  majority 
of  cases  a  period  of  a  few  days  is  sufficient  for  the  incu- 
l)ation,  and  that  sometimes  this  may  require  only  a  few 
hours.  This  fact  is  easy  to  observe  if  the  beginning  of 
the  disease  in  a  city  or  upon  a  ship  be  studied. 

The  Cholera  Conference  at  Constantinople  concluded 
as  follows:  "That  all  the  facts  cited  in  regard  to  a  period 
of  incubation  longer  than  a  few  days  are  based  upon 
cases  that  are  not  conclusive,  either  because  the  premoni- 
tory (liarrha^a  was  compris(*d  in  the  i)eriod  of  incubation. 
or  because  the  infection  could  have  occurred  after  the 
departure  from  the  infected  locality."  The  following  is 
an  instance: 
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On  November  8d,  1848.  upon  the  ship  Stcanton  there 
were  two  hundred  and  eighty -nine  emigrants  for  New 
Orleans,  and  the  cholera  did  not  break  out  on  board  until 
November  25th — that  is  to  say,  the  twenty-third  day  of 
the  voyage — and  occasioned  thirteen  deaths.  A  certain 
number  of  these  emigrants  came  from  points  in  Germany 
where  the  cholera  existed.  This  long  period  of  incuba- 
tion can  be  explained  upon  two  hypotheses:  either  the 
passengers  had  with  them  clothing  soiled  with  choleraic 
materials,  which,  placed  in  a  confined  air,  could  transmit 
cholera;  or  certain  of  the  individuals  embarked  might 
have  been  affected  at  the  time  of  their  embarkation  with 
s  diarrhoea  tliat  might  later  have  developed  into  true 
cholera.  The  duration  of  this  premonitory  diarrhcra  has 
been  much  discussed,  and  in  general  it  has  been  concluded 
that  it  does  not  last  more  Uian  three  days,  and  when  it 
does  pass  this  period,  it  is  rarely  prolonge<i  bevond  a 
week,  and  that  therefore  an  individual  isolated  from  all 
sources  of  contamination,  and  in  whom  the  diarrhoea 
should  be  prolonged  more  than  eight  days  after  this  iso- 
lation without  presenting  any  characteristics  of  cholera, 
could  be  considered  non -choleraic.  But  Griesinger 
among  others  dissents  from  this  opinion,  and  declares 
that  the  period  of  incubation  of  cholera  may  be  much 
longer.  A  bacteriological  examination  furnishes  the  only 
method  of  settling  the  question. 

The  experience  of  those  who  carefully  studied  the  epi- 
demic in  Hamburg  in  1892-98  points  to  an  incubation  of 
not  less  than  twenty-four  hours.  After  this  perioil  there 
may  be  a  diarrhoea  which  attracts  little  attention,  but 
which  is  in  reality  the  first  stage  of  the  disease.  In 
other  cases  tlie  onset  of  symptoms  may  be  very  sudden, 
leading  to  collapse  and  death  within  a  few  hours.  It  has 
been  noted  that  in  the  early  days  of  an  epidemic  the 
spirillum  develops  more  slowly  in  artificial  media  than 
is  the  case  later  in  the  course  of  the  epidemic. 

Description  of  the  Disease. — The  clinical  manifes- 
tations associated  with  the  presence  of  the  cholera  vibrio 
in  the  intestinal  contents  are  so  various  that  it  is  impos- 
sible to  give  a  single  clinical  picture  of  Asiatic  cholera. 
During  epidemics  of  the  disease  this  micro-organism  has 
frequently  been  isolated  from  the  faeces  of  people  pre- 
senting no  evidence  of  any  disturbance  in  health.  In 
other  cases  its  presence  is  associated  with  symptoms  of 
the  most  marked  character,  followed  by  a  speedily  fatal 
issue.  These  facts  by  no  means  throw  doubt  upon  the 
•etiological  significance  of  the  cholera  vibrio ;  for  similar 
observations  are  well  known  in  other  infectious  diseases, 
such  as  diphtheria,  typhoid  fever,  and  even  infections 
with  pyogenic  micro-organisms. 

Cases  in  which  the  cholera  vibrio  is  present  in  the 
digestive  tract  without  being  associated  witli  symptoms 
Are  of  great  sanitary  importance,  because  this  very  ab- 
sence of  all  manifestations  of  disease  renders  the  spread 
of  the  infection  from  place  to  place  very  difiicult  of  con- 
trol or  detection.  It  is  also  important  to  the  individual 
himself.  There  are  cases  on  record  in  which  people  in 
apparently  perfect  health  have  left  regions  where  cholera 
was  epidemic,  have  remained  for  a  time  free  of  any  signs 
of  ill  health,  and  then,  as  the  result  of  some  dietary  in- 
discretion, have  suddenly  succumbed  to  an  attacK  of 
severe  cholera,  with  the  vibrios  in  the  alvine  discharges. 
It  appears  evident  that  in  such  cases  the  cholera  vibrios 
in  the  intestine  are  virulent,  but  that  the  resistance  of  the 
individual  was  so  great  as  to  prevent  the  usual  effects  of 
infection  until  some  additional  factor  created  a  suscep- 
tibilit}'.  It  is  not  possible  to  state  the  frequency  of  such 
latent  infections  in  times  of  epidemic  cholera,  but  where 
the  spread  of  the  disease  takes  place  through  a  contami- 
Datea  water  supply  it  is  reasonable  to  suppose  that  they 
must  be  more  frequent  than  couhl  be  indicated  bv  any 
statistics  as  yet  in  existence.  Rumpf,  in  his  stu(fies  of 
the  epidemic  in  Hamburg  in  1892-98,  reports  that  cholera 
vibrios  were  found  in  the  fa?ces  of  62  individuals  during 
the  small  after-epidemic  of  1893.  and  that  of  these  19 
faile<l  to  show  signs  of  any  great  constitutional  disturb- 
ance. These  cases  were  studied  because  they  had  been 
closely  associated  with  cases  of  pronounced  cholera  in  the 


city  or  upon  vessels  in  the  port.  On  the  other  hand,  be- 
tween February  28d  and  June  1st,  1898,  70  cases  of  diar- 
rhoea were  investigated  to  learn  of  the  presence  of  cholera 
vibrios  in  the  discharges,  with  negative  results. 

Leaving  out  of  further  consideration  these  important 
latent  infections,  we  may  divide  cases  of  cholera  into 
three  groups,  according  to  the  severity  of  the  clinical 
manifestations:  First,  choleraic  diarrhoea,  in  which  the 
symptoms  present  little  beyond  a  marked  looseness  of 
the  bowels;  second,  cholerine,  characterized  by  vomiting 
and  considerable  constitutional  disturbance  as  well  as 
diarrhoea  with  rice-water  discharges;  and,  third,  algid 
or  asphyctic  cholera  or  cholera  gravis,  which  has  hitherto 
served  as  the  type  of  the  disease. 

These  terms  are  not  used  to  denote  nosological  entities, 
but  merely  to  furnish  concise  expressions  for  clinical 
differences  dependent  upon  variations  in  the  relations  be- 
tween the  virulence  of  the  infection  and  the  susceptibility 
of  the  patient.  In  individual  cases  the  less  severe  forms 
of  the  disease  may  pass  into  the  graver  types,  where  con- 
ditions arise  which  modify  these  relations.  In  many  epi- 
demics the  milder  types  occur  most  frequently  early  in 
the  history  of  the  epidemic,  to  be  succeeded  by  a  larger 
percentage  of  severe  cases  at  the  height  of  the  epidenSc, 
which  are  in  turn  followed  by  a  preponderance  of  the 
milder  cases  as  the  epidemic  draws  to  a  close.  These 
clinical  observations  harmonize  with  the  experience  that 
cultures  in  artificial  media  grow  less  rapidly  early  and 
late  in  an  epidemic  than  at  its  height. 

Choleraic  Diarrhcua. — In  the  miuler  cases  the  stools  are 
feculent  or  bile-stained  and  watery,  are  unaccompanied 
by  much  pain,  and  differ  considerably  in  frequency  in 
different  cases.  The  symptoms  usually  first  appear  at 
night  and  are  accompanied  by  some  flatulence.  The 
general  health  may  remain  good.  In  severer  cases  the 
stools  are  more  numerous;  the  appetite  is  lost;  the 
tongue  becomes  coated,  and  there  is  a  feeling  of  gastric 
depression.  The  amount  of  urine  is  decreased.  The 
patient  becomes  restless  and  suffers  from  headache. 
Dragging  pains  in  the  calves  may  be  troublesome. 
These  symptoms  last  a  few  days,  and  in  favorable  cases 
then  subside.  The  course  of  the  affection  depends  largely 
upon  collateral  circumstances.  Indiscretions  in  diet,  over- 
fatigue or  imprudence  of  any  kind  exert  an  unfavorable 
influence  upon  the  patient,  and  in  many  cases  this  choler- 
aic diarrhoea  passes  into  the  severer  forms  of  cholera. 
Although  the  cholera  vibrios  are  regularlv  found  in  the 
discharges,  the  latter  do  not  acquire  the  rice-water  char- 
acter typical  of  the  severer  forms  of  the  disease. 

The  affection  may  prove  fatal  in  people  of  diminished 
resistance ;  in  the  young  or  aged  death  being  the  result 
of  exhaustion ;  but  recovery  is  the  rule. 

Cholerine. — Sometimes  this  type  of  cholera  is  preceded 
by  the  form  just  described,  but' more  of  ten  the  first  symp- 
toms noted  are  general  malaise,  loss  of  appetite,  and  nau- 
sea. The  sto(^)ls  then  become  more  frequent.  They  are 
at  first  feculent,  but  soon  become  more  liquid  and  then 
assume  the  "rice-water"  character  of  those  in  severer 
cases  of  cholera.  These  discharges  consist  of  a  serous 
fluid,  rendered  turbid  bv  large  quantities  of  desquamated 
intestinal  epithelia.  and  frequently  tinged  more  or  less 
pinkish  by  red  blood  corpuscles.  When  examined  micro- 
scopically the  spirilla  may  frequently  be  seen  in  great 
numbers,  but  in  many  cases  they  cannot  Im*  made  out  as 
such,  but  appear  as  granules  of  various  shapes.  In  addi- 
tion to  the  symptoms  mentioned  above,  vomiting  comes 
on  early  in  tins  form  of  the  disease.  After  the  stomach 
is  emptied  of  food,  the  vomitus  is  a  thin  fluid  containing 
some  bile,  or  it  may  be  colorless.  Pain  in  the  epigas- 
trium, headache,  and  thirst  appear  as  the  disease  pro- 
gresses. The  quantity  of  urine  is  reduced  and  albumi- 
nuria appears.  The  skin  is  cool  and  the  volume  of  the 
pulse  diminished. 

Cholerine  may  pass  into  algid  cholera,  or  the  symp- 
toms ma}'  gradually  subside  and  recovery  follow;  but 
not  infrequently  convalescence  is  delayed  by  a  long 
period  of  debility  and  mental  hebetude,  resembling  the 
typhoidal  stage  of  algid  cholera. 
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Cfiolii'a  Gravis;  Algid  or  Asphyctic  Cholera. — In  this 
form,  which  has  usually  been  regarded  as  the  typical 
maDifestation  of  the  disease,  the  attack  may  suddenly 
develop,  its  onset  being  marked  by  great  uneasiness,  re- 
peated discharges  from  the  bowels,  followed  by  syncope. 
This  attack  may  overtake  the  victim  while  walKing  on 
the  street  in  apparently  good  health.  It  is  often  pre- 
ceded by  a  state  of  vague  suffering,  rapid  prostration, 
deep  colicky  pains,  anorexia,  sometimes  a  diarrhoea,  pro- 
fuse sweats,  disturbance  of  the  senses,  and  more  or  less 
retardation  of  the  pulse.  After  the  development  of  the 
disease  the  symptoms  follow  each  other  in  such  a  way 
as  to  allow  of  a  division  into  two  distinct  periods. 

First  Period. — This  is  marked  by  an  increase  in  the 
number  of  dejections  and  acts  of  vomiting ;  a  flux  is  es- 
tablished which  is  at  first  serous  or  slightly  bilious,  and 
aftenvard  becomes  "choleraic.**  This  term  is  used  to 
designate  those  characteristic  discharges  of  cholera  which 
are  liquid,  whitish,  grumous,  sometimes  resembling  un- 
clarified  whey,  sometimes  a  decoction  of  rice  or  oatmeal, 
and  sometimes  thickened  meal,  and  nearly  clear,  which 
emit  HU  insipid  spermatic  odor,  and  sometimes  present 
traces  of  blood  or  bile.  These  evacuations  are  rarely  ab- 
sent, often  continuing  to  the  termination  of  the  disease. 
Burning  thirst,  pain  in  the  epigastrium,  and  prolonged 
hiccough  are  usual  accompaniments.  Intense  cramps  of 
the  limbs  occur,  particularly  in  the  calves  of  the  legs; 
the  muscles  are  often  in  a  state  of  tonic  contraction. 
Spasmodic  movements,  as  involuntary  flexion  and  exten- 
sion of  the  fingers  and  toes,  may  often  be  seen.  The 
pulse  is  very  feeble,  often  imperceptible.  The  features 
are  altered,  trembling  and  great  agitation  come  on,  the 
pulse  becomes  suppressed ;  bluish  spots  appear,  first  upon 
the  extremities;  the  skin  becomes  blue  or  black  almost 
everywhere;  the  nails  are  livid  and  almost  black,  the  fin- 
gers wrinkled,  and  the  genital  organs  retracted.  The 
volume  of  the  body  diminishes  rapidly  and  perceptibly ; 
the  eyes  sink  in  and  are  diill,  with  a  bluish  circle  sur- 
rounding them ;  the  conjunctiva  fades,  respiration  is  slow 
and  feeble,  the  breath  cold,  and  the  pulse  is  reduced  to  a 
mere  oscillation.  The  secretions  are  arrested,  especially 
the  urine,  the  voice  is  reduced  to  a  whisper,  the  nose  is 
cold  and — rarely — gangrenous,  the  cornea  is  flattened  and 
puckered;  spots  of  bloo<l  appear  on  the  sclerotic,  vis- 
cid sweat  on  the  face  and  limbs;  the  intellect  becomes 
obscured,  respiration  is  embarrassed,  hiccough  com- 
mences, and  death  follows,  in  the  midst  of  an  apparent 
calm.  This  is  called  the  cold,  litid,  or  asphyctic  period. 
When  patients  escape  death  in  this  stage  they  enter  upon 
the 

Second  Period. — In  this  the  coldness  ceases  to  increase, 
warmth  retunm,  the  pulse  improves  and  gradually  be- 
comes febrile,  the  face  regains  color,  the  eye  becomes 
animated,  and  a  general  reaction  occurs. 

If  recovery  is  to  be  easy  and  rapid,  vomiting  becomes 
less  frequent,  the  diarrh(ea  remains,  but  the  discharges 
no  longer  present  the  appearance  peculiar  to  the  disease; 
the  secretion  of  urine  returns,  nausea,  thirst,  and  pains 
in  the  stoniarh  ceasi*  t(»  l)e  felt,  the  pulse  becomes  regu- 
lar, and  <:onvah'Wcnr(;  begins. 

If  reaction  is  incomplete,  the  cold  stage  returns  with 
renewed  «.'vertiy,  or,  on  the  other  hand,  if  reaction  be 
tr)o  severe,  sueli  accidents  may  occur  as  apoplexies. 
KpHsmM,  efinvulsions,  local  congestions  and  intlamniations. 
and  oeeusionaliy  latent  pneumonia.  Stupor  is  sometimes 
f.-resent.  with  some  of  the  signs  of  the  last  stage  of 
typhoid  fever.  Swelling  of  the  parotid  glands  and  va- 
rious skin  aff(!Ctions,  asrosf-ola,  urticaria,  erythema,  ery- 
sipelas, ftc,  may  appear  toward  tluj  close  of  the  disease. 

The  average  duration  is  from  one  to  three  days,  but 
sometimes  death  occurs  in  less  than  six  hours,  and  is  oc- 
casionally delayed  a  longtime — in  one  case  for  fifty  days. 

OunpUciitiims  and  Secondary  Affections. — Complica- 
tions are  rare,  and  apparently  accidental,  but  st'condary 
affections,  either  diR»ct  results  of  the  cholera  or  due  to 
increased  su.sceptihility  to  infection  or  to  debility,  are 
common. 

Course,  Duration,  and  Termination. — If  death  does  not 


occur  during  the  algid  stage,  a  peculiar  transformatioi^ 
in  the  disease  takes  place  and  reaciion  sets  in.  This  re- 
action varies  in  different  cases,  being  slow  and  tedious  in 
some,  and  abrupt  and  rapid  in  others:  its  course  is  not 
essentially  modified  by  any  antecedent  disease,  even  those 
occurring  as  complications. 

In  the  vast  majority  of  cases  cholera  runs  its  course 
with  great  rapidity,  the  greater  number  of  attacks  last- 
ing from  eighteen  to  twenty-four  hours,  the  shortest 
from  one  to  six  hours,  and  the  longest  from  fifteen  to- 
twenty  days.  Its  duration  is  the  shortest  at  the  height 
of  an  epidemic. 

The  termination  of  epidemic  cholera  may  be  favorable 
the  progress  of  recovery  varying  widely  in  different 
cases;  it  may  be  complete  in  a  few  hours  even,  and  the 
patient  may  return  to  his  ordinary  occupation;  on  the 
other  hand,  it  may  be  delayed  until  after  a  long  and 
perilous  struggle  against  complications  and  secondary 
affections.  There  may  remain  a  general  debility  such  as> 
is  not  often  seen  after  any  other  disease ;  the  emaciated 
features,  languishing  expression,  capricious  appetite, 
obstinate  gastralgia,  colic,  wakefulness,  tendency  to- 
coldness,  partial  or  general,  and  intellectual  and  moral 
dejection  persist  for  a  long  time.  An  attack  has  been 
known  to  change  the  whole  constitution  and  temperament 
of  a  patient.  One  attack  appears  to  furnish  no  immunit}' 
against  another,  and  relapses  are  always  to  be  feared. 

Symitoms  in  Detail. — Besides  this  general  account  of 
the  disease  the  symptoms  should  be  briefly  discussed  in 
the  order  of  their  occurrence. 

Precursory  Phenomena. — An  attack  is  often  preceded 
by  initiatory  uneasiness,  which  should  attract  attention  ; 
such  are  languor,  pallor,  anxious  expression,  sunken  feat- 
ures, weight  in  the  stomach,  and  movements  of  the 
intestines.  Then  vertigo  follows,  with  abdominal  pain, 
dimness  of  vision,  and  difficulty  of  hearing;  the  eyes, 
•become  more  brilliant  than  ordinary,  like  those  of  a 
drunken  man.  Sometimes  circulatory  disturbances  are 
the  first  phenomena  of  the  disease,  marked  by  bluish  cir- 
cles around  the  eyes.  In  other  cases,  the  progress  of  the 
preliminary  symptoms  differs — there  are  diminution  of 
appetite  for  several  days,  general  disagreeable  sensations, 
and  frequent  alvine  dejections,  without  pain,  which  are 
yellowish,  more  and  more  fluid,  and,  finally,  become  al- 
most like  water.  A  diarrhoea  like  this  may  occur  without 
any  other  symptoms  and  develop  into  a  severe  case  of 
cholera.  lastly,  the  disease  may  come  on  suddenly,  and 
without  warning  overwhelm  the  victim  with  its  full 
force — this  often  occurring  at  night. 

Diarrhiva.—Thi.  is  most  fre(juently  the  mark  of  the 
onset  of  the  disease,  and  when  it  is  so,  the  stools  become 
at  once  more  and  more  frequent.  Fifteen,  twenty,  or  more 
dejections  in  twenty-four  hours  are  usual,  and  in  some 
cases  (these  are  fatal)  the  evacuations  occur  in  an  almost 
continuous  and  involuntary  jet.  They  are  often  accom- 
panied by  colic,  borborygmi,  and  gurgling,  either  spon- 
taneous or  excited  by  pressure  upon  the  abdomen.  They 
are  at  first  made  up  of  bilious,  fjecal,  or  sero-mucous- 
matter,  but  soon  assume  the  characteristic  appearance. 
viz..  that  of  a  whitish  flocculent  fiuid  such  as  has  already 
been  described.  A  large  flocculent  .sediment  is  deposited 
from  this  fluid,  a  part  of  it  looking  renuirkably  like  cooked 
rice.  The  fluid  is  blood-serum,  and  the  sediment  is  made 
up  of  the  epithelial  lining  of  the  intestines  and  of  mucus. 
Sometimes  the  evacuations  are  tinged  with  blood -coloring 
matter,  giving  them  the  appearance  of  the  lees  of  wine, 
or  the}'  may  be  of  a  deep  brownish  color  from  the  same 
cause.  The  frecpiency  of  the  dejections  is  not  always, 
increased  with  the  progress  of  the  dis(>ase,  they  are  occa- 
sionally completely  arrested  during  the  cold  period,  and 
death  may  occur  without  their  beginning  again;  on  the 
other  hand,  they  may  return  with  increased  violence.  In 
those  cases  in  which  the  acute  attack  is  followe<l  by  a 
prolonged  period  of  depres.sion,  during  which  the  patient 
presents  the  typhoid  state,  the  choleraic  discharges  give 
place  to  loose,  diarrhceal  evacuations  having  a  faecal 
odor.  These  may  be  tHMjucnt  and  persist  for  a  number 
of  days,  gradually  diminishing  as  convalescence  advances ; 
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but  t]ie  typhoid  condition  is  always  favorable  to  the 
development  of  dangerous  complications,  and  cases  of 
cholera  which  take  this  form  are  by  no  means  favorable. 
The  abundance  of  the  renal  secretion  is  considered  a 
valuable  prognostic  sign.  After  recovery  obstinate  con- 
stipation may  occur. 

Vomiting. — Nausea  and  vomiting,  sometimes  almost 
constant,  occur  from  the  very  beginning  of  the  disease. 
The  voraitus  is  poured  out  by  an  almost  constant  effort ; 
it  does  not  differ  in  character  from  the  dejecta,  except 
that  it  is  sometimes  more  limpid,  and  is  sometimes  slight- 
ly tinged  with  bile.  It  is  very  rare  that  vomiting  per- 
sists to  the  second  period  of  the  disease,  but  the  ingestion 
of  the  smallest  quantity  of  fluid  may  excite  it  with  great 
violence.  It  often  alternates  or  coincides  with  a  verj' 
troublesome  hiccough. 

Abdominal  Pain. — This  often  precedes  the  vomiting 
and  choleraic  diarrhoea.  It  is  griping,  and  of  the  most 
intense  character,  situated  in  the  region  of  the  epigas- 
trium, or  over  the  entire  abdomen.  A  doughy  sensation 
is  communicated  to  the  hand  upon  pressure,  and  percus- 
sion gives,  usually,  an  almost  universal  dull  or  flat  note. 

Anorexia;  Thirst;  Tongve. — Loss  of  appetite  is  com- 
plete, and  corresponds  in  point  of  time  with  a  burning 
and  inextinguishable  thirst.  The  throat  and  mouth  are 
parched,  the  tongue  is  frequently  clean,  commonly  large, 
pale,  moist,  cold,  very  rarely  dry,  and  occasionally  cov- 
ered with  a  yellowish  coat.  This  condition  is  peculiar 
to  the  first  period ;  it  varies,  later  on,  with  the  degree  of 
reaction,  or  with  the  nature  of  the  complications  and  sec- 
ondary affections. 

Urine. — Upon  the  first  appearance  of  the  gastro-intes- 
tinal  evacuations  the  urine  becomes  scanty,  and  is  fre- 
quently completely  suppressed;  exceptional  cases  are 
reported  in  which  it  remains  normal  throughout.  Emis- 
sion is  involuntary.  Sometimes,  after  suppression,  it  re- 
appears about  the  middle  of  the  cold  stage ;  being  again 
suppressed  for  the  remainder  of  the  disease.  The  desire 
to  urinate  remains,  although  the  power  may  be  lost;  the 
secretion  and  flow  are  generally  re-established  during  the 
period  of  reaction.  There  are  no  observations  pointing 
to  the  occurrence  of  renal  disease.  The  urine  is  espe- 
cially rich  in  indican  and  other  ethereal  sulphates.  Am- 
monium salts  are  also  increased  and  ace  to-acetic  acid  may 
be  present  in  considerable  quantities.  These  changes  in 
the  urine  arc  attributable  to  the  ready  absorption  of 
putrefactive  products  from  the  intestinal  contents,  due 
in  part  at  least  to  the  loss  of  the  epithelial  lining  of  the 
bowel,  and  to  the  reduction  of  oxidative  processes  within 
the  body. 

Cramps. — Violent  and  prolonged  cramps,  beginning 
with  the  first  diarrhoea,  in  the  muscles  of  the  legs  and 
extending  to  the  abdomen,  arms,  and  even  to  the  face, 
are  among  the  most  characteristic,  and  at  the  same  time 
the  most  terrible,  symptoms  of  cholera.  They  some- 
times persist  throughout  an  attack,  and  even  after  a 
cure,  and  muscular  contractions  have  even  been  observed 
after  life  was  extinct.  During  an  epidemic  cramps  have 
been  observed  without  any  other  symptoms.  It  has  Ix'cn 
suggested  (Weir  Mitchell:  "Injuries  of  Nerves,"  p.  52, 
ed.  1872)  that  they  are  caused  by  the  loss  of  water  from 
the  body,  and  the  consequent  "drying "  and  irritability 
of  the  nervous  system,  a  phenomenon  analogous  to  the 
violent  contractions  of  a  frog's  leg  when  the  sciatic  nerve 
is  exposed  and  allowed  to  dry  in  the  air. 

Headache  ;  Derangement  of  the  Sense's. — Weight  in  the 
head,  w^ith  giddiness  and  vertigo,  o<*curs  during  the  in- 
vasion; cephalalgia,  often  very  severe,  appears  during 
reaction;  it  is  generally  heavy,  and  more  marked  in  the 
frontal  regions;  at  the  same  time  occur  ringing  and  buz- 
zing in  the  ears.  The  sight  is  generally  alTected  during 
the  whole  course  of  the  disease;  it  is  blurred,  double,  or 
perverted,  so  that  the  patient  sees  objects  colored  blue, 
or  alternately  black  and  red ;  it  is  (K-casionally  completely 
extinct.  The  touch  and  general  sensibilit}'  are  much 
blunted. 

IntdUHual  Faculties. — These  are  generally  unaltered, 
although  the  power  of  expression  may  be  impaired.     It 


is  only  in  certain  modes  of  reaction  in  the  second  stage,, 
and  in  certain  complications,  tiiat  stupor  and,  more  rare- 
ly, delirium  occur. 

Strength. — There  is  in  all  cases  almost  entire  loss  of 
strength,  the  least  displacement  of  the  limbs  being  un- 
bearable. Most  patients,  either  stretched  on  the  back  or 
with  the  limbs  closely  drawn  up,  remain  in  a  state  of 
complete  immobility  through  fear  of  fatigue.  Transient 
faintness  appears  in  some  cases. 

Voice. — It  is  characteristic ;  changing  very  rapidly  f  ronv 
a  state  of  feebleness  at  the  commencement  of  the  disease 
to  a  rough  and  whistling  tone.  It  occasionally  becomes- 
entirely  extinct,  but  in  some  cases  retains  strength  enough 
for  loud  cries.  It-  gradually  returns  to  its  normal  con- 
dition as  the  disease  lessens  in  intensity  and  recovery 
progresses. 

Inspiration  is  ordinarily  very  difficult,  the  frequency 
varying  from  ten  to  fifty-two  per  minute.  This  does, 
not  depend  upon  any  altered  condition  of  the  lungs  as- 
revealed  by  physical  examination,  but  seems  to  be  in 
some  way  connected  with  the  presence  of  less  than  the- 
normal  amount  of  carbonic  acid  in  the  expired  air. 

Circulation. — The  circulation  is  very  gravely  affected. 
The  pulse  becomes  more  and  more  feeble,  and  disappears- 
entirely  at  the  height  of  the  cold  period ;  it  is  always- 
more  frequent  than  in  health.  The  blood  moves  slowly 
and  will  not  flow  from  a  vein  or  an  artery  of  small  size. 
This  sort  of  stagnation  aids  in  producing  the  bluish  hue 
peculiar  to  the  cold  stage.  This  bluish  hue  makes  its  ap- 
pearance first  in  the  extremities,  in  the  genital  organs, 
and  in  the  face.  It  is  especially  observable  in  pauents- 
who  are  plethoric  and  of  florid  complexion.  It  dimin- 
ishes and  often  disappears  during  reaction,  and  sonietimes- 
(loes  not  occur  at  all.  It  may  go  so  far  as  to  produce 
gangrene,  as  has  been  observed  in  the  nose,  tongue,  and 
sexual  organs. 

Temperature. — The  temperature  is  seemingly  reduced; 
the  expired  air  being  only  25°  to  27^  C.  (77°  to  80.6°  F.). 
This  reduction  in  temperature  is  confined  to  the  surface, 
however,  the  internal  temperature  being  higher  than  in 
the  highest  fever  (Quterbock,  Virch.  Arch.,  xxxviii.,  p. 
80). 

Appearance. — The  aspect  is  characteristic;  the  face  is- 
contracted,  the  brow  wrinkled,  the  cheeks  are  hollow,  the 
lips  thin  and  pres.sed  in  upon  the  teeth,  the  complexion 
becomes  livid  and  bluish,  the  eyes  more  and  more  sunken, 
and  surrounded  by  a  dark  circle.  Expression  is  lost  by 
degrees,  and  death  seems  to  have  occurred  while  life  is- 
still  present.  The  eye  is  dim,  its  surface  wrinkled, 
sunken,  and  sometimes  dry,  the  globe  is  left  exposed  by 
the  lid.s,  and  the  conjunctiva  becomes  injected  and  cov- 
ered with  spots  of  blood.  Even  if  recovery  takes  place, 
the  normal  aspect  of  the  face  returns  very  slowly. 

Complications,  Skcondaky  Affections. — CompJica- 
tions  are  rare  and  apparently  accidental;  among  them 
peritonitis,  jaundice,  gangrene,  (pdema  of  the  lungs, 
erysipelas  of  the  face,  absces.se»,  ulceration  of  the  eyelids, 
and  aphthae  may  be  mentioned  as  of  occasional  occur- 
rence. 

Sicondarif    affections    are,    however,    verv    common. 
They    may  consist  of    gastro-inteslinal  intfammations, 
immediate,  or  after  .some  days  of  convalescence,  or  of 
affections    of  the    respiratory   organs.     In  other  cases 
persons  who  have  apparently  escaped  the  accidents  of 
cholera    have    a    secondary   fever,   described    as  of    a 
typhoidal  type,  dry  skin,  tension  and  tenderness  in  the 
epigastrium,  jactitation,  dry  tongue,  bilious  stools,  and 
chills.     Various  skin  eruptions    occur,  and  temporary 
albuminuria  has  been  observed  following  an  attuck  of 
cholera.     The  most  grave  of  the  secondary  affections, 
however,  are   those  which  affect  the  nervous  system. 
The  cerebral  congestions  during  reaction  are,  in  some 
cases,  followed  by  a  typical  meningitis  with  trismus. 
Kayer's  "fitat  cerebrarcholerique  "  includes  a  group  of 
phenomena  distinct  from  those  of  meningitis,  which  su- 
pervenes upon  the  cold  stage;  the  skin  is  cold,  the  pulse 
feeble,    tJie  head   heavy,   the  countenance  stupid,  and 
sometimes  the  cholera  tint  remains.     Other  affections  are 
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a  sort  of  non -febrile  delirium,  lasting  for  two  or  three 
days,  and  the  spasmodic  contractions  of  the  forearm 
which  occur  during  convalescence.  True  intermittent 
febrile  attacks,  with  initial  chills,  occurring  every  day 
during  reaction,  have  also  b(*en  observed.  All  these 
affections  are,  for  the  most  part,  more  rapid  than  when 
occurring  in  the  individual  previously  healthy. 

Pathology. — Until  more  is  known  of  the  exact  nature 
of  the  toxic  substances  which  cran  be  elaborated  by  the 
cholera  spirillum,  when  present  in  the  human  intestine, 
no  very  exact  statements  of  the  pathology  of  the  disease 
can  l)e  given.  It  is  evident  that  an  irritation  of  the  in- 
testinal mucosa,  with  more  or  less  damage  to  the  histo- 
logical structures,  is  caused  by  the  spirillum  or  its  prod- 
ucts, and  that  in  pronounced  cases  a  very  abundant 
transudate  of  fluid  follows.  Many  of  the  symptoms  of 
the  disease*,  especially  in  the  algici  stage,  are  due  to  the 
conse(|ucnt  loss  of  fluid  on  the  part  of  the  blo(Kl  and  tis- 
sues of  the  bcxly.  In  addition  to  this  loss  of  fluid  there 
are  reflex  nervous  influences  upon  the  heart  and  perhaps 
other  parts  of  the  body,  due  to  the  lesions  in  the  intestine, 
and  toxic  substances  absorbed  from  the  intestinal  contents 
probably  act  upon  the  cells  of  the  viscera.  To  these  fac- 
tors, i.e.,  loss  of  fluid,  nervous  reflexes  and  toxtemia. 
which  account  for  the  symptoms  of  the  disease,  may  be 
adde<l  an  increased  sus^'eptibiliU'  to  secondary  infections. 

PATHOLo<»iCAii  Anatomy. — The  alterations  of  the  in- 
ternal organs  in  a  case  of  death  from  cholera  bear  little 
relation  to  the  violence  of  the  disease.  The  appearances 
are  about  as  follows:  Emaciation  is  general,  and  there  is 
marked  lividity  of  the  lips  and  nostrils.  Rigor  mortis  is 
not  rare  before  the  warmth  of  the  body  has  wholly  de- 
parted and  is  very  marked  and  prolonge<l.  The  perito- 
neal surface  is  sticky  and  covereil  with  a  viscid  exudation 
<preseut  in  91.6  per  cent,  of  580  cases):  the  vessels  of  the 
mesentery  are  engorged  with  blood.  The  calibre  of  the 
intestinal  canal  is  more  often  increased  than  diminish(Hl, 
and  always  contains  some  fluid  choleraic  matter.  The 
fluid  is  blood  serum,  containing  a  variable  number  of  red 
corpuscles,  and  the  thicker  material  found  in  it  is  made 
up  of  intestinal  epithelial  cells  and  mucus.  The  intes- 
tinal mucous  meinbnine  is  usually  nonnal  in  thickness, 
but  is  generally  denuded  of  epithelium.  The  villi  are 
flwollen,  giving  the  surface  a  velvety  appearance,  and 
Peyer's  patches  and  the  solitary  follicles  are  much  en- 
larged. The  glands  of  the  stomach  and  of  the  duodenum 
are  enlarged,  and  the  surface  is  largely  denuded  of  epi- 
thelium. There  are  no  special  lesions  of  the  other  organs. 
The  liver  is  rarely  enlargwl.  is  the  si»at  of  mcnlerate  t^loudy 
«welling,  and  is  usually  congested  with  dark  thick  bliNKi. 
The  gall-bladder  generally  contains  bile,  which  is  at  first 
thicker  than  normal,  but  subsequently  becomes  more 
abundant  and  pale.  The  biliary  duct  is  not  obstructed. 
The  pancreas  presents  no  marked  alteration.  The  spleen 
In  rapid  cases  is  small,  hard,  and  wrinkled  upon  its  sur- 
face, of  a  deep  red  color  on  stH'tion,  and  sometimes  dotted 
with  ecchvmoses;  in  slow  cases  it  may  l>e  slightly  en- 
larged an(1  less  deep  red  in  color.  The  blood  is  thicker 
tlian  normal,  coagulates  slowly,  and  the  8<'paration  into 
clot  and  scrum  is  very  incomplete.  The  corpuscles  are 
not  altered  in  shape,  but  there  is  a  remarkable  diminuti(m 
in  the  proportion  of  water  and  neutral  salts,  and  a  de- 
crnise  in  the  amount  of  fibrin  and  albumin.  The  heart 
is  usualh'  soft  and  flabby,  the  muscle  degenerated,  with 
ccchymoWs  in  the  pericanlium.  The  left  side  is  apt  to 
Ih»  empty  and  ((mtractcHi,  the  right  distended  with  dark, 
thick  blood.  The  art<'ries  are,  in  general,  nearly  empty, 
the  veins  tlistended  with  bh)od.  The  pleune  are  very 
frecjuently  coated  with  a  glutinous,  stringy  substance, 
and  ecchymoses  often  appear  in  the  subph'ural  cellular 
tissue.  The  lungs  are  usually  healthy,  but  presenting 
engorgements  at  the  posterior  portions;  or  they  niay  con- 
tain pneumonic  areas  or  abscesses  due  to  inhaled  vomi- 
tus.  The  bronchi  are  much  congested,  and  may  contain 
a  white,  stringy  mucus,  analogous  to  that  found  lining 
the  intestinal  canal.  Tlie  condition  of  the  bniin  and  spi- 
nal cord,  together  with  their  appendages,  is  merely  that 
of  congestion  without  special  lesion,  although  it  has  been 


declarefl  that  there  is  a  sensible  increase  in  their  consis- 
tence. The  ganghonic  system  presents  no  diange  worthy 
of  notice.  The  muscles  are  often  engorged  with  blood, 
and  a  very  marked  reddish-brown  discoloration  of  the 
bones  and  of  the  teeth  has  been  noticed  in  those  dying  of 
asphyxia.  Renal  congestion  is  the  marked  alteration  in 
connection  with  the  genito-urinary  tract,  and  the  straiglit 
tubules  are  often  completely  stripped  of  their  epithelium. 
The  epithelium  of  tiie  convoluted  tubules  suffers  marked 
parenchymatous  degeneration,  even  in  cases  of  short 
duration.  In  those  dying  in  the  cold  stage  the  bladder 
is  empty  and  firmly  contracted.  The  uterus  usually 
shows  a  hemorrhagic  endometritis,  and  abortion  is  the 
rule  in  pregnant  women. 

Description  of  the  Spirilixm  of  Cholera. — Asiatic 
cholera  is  without  doubt  due  to  a  special  organism — the 
so-called  "  comma  bacillus  "  of  Koch— this  name  being  a 
misnomer,  for  the  bacterium  is  not  a  bacillus,  but  a 
spirillum. 

The  parasitic  nature  of  the  disease  was  suspected  for  a 
long  time.  A  number  of  observers  had  noted  the  pres- 
ence, in  the  cells,  of  bacteria  answering  the  description 
of  this  special  one,  but  it  was  not  until  the  advance  in 
metliods  of  observation  had  progressed  a  long  way  that 
it  was  possible  to  isolate  the  organism,  and  stuay  it  under 
artificial  conditions  in  such  a  manner  as  to  obtain  the  evi- 
dence necessary  to  connect  it  with  the  process  as  a  causal 
factor.  It  was  in  the  year  1888  that  Koch  first  discovered 
and  described  the  spirillum  of  Asiatic  cholera,  which  he 
first  found  during  his  investigation  in  Egypt  during  the 
epidemic  there,  and  studied  further  during  the  following 
winter  in  India. 

The  organism  occurs  especially  in  the  small  intestine, 
is  generally  wholly  confined  to  the  contents  of  the  intes- 
tine and  the  glandular  culs-de-sac,  but  is  occasionally 
found  in  the  intestinal  walls.  It  is  exceptional  to  find  it 
in  any  other  part  of  the  body,  and  it  is  not  strange  that 
investigations  undertaken  witli  the  idea  that  cholera  was 
a  generalized  disease  were  not  productive  of  results. 
The  l>acterium  is  found  in  large  quantities  in  the  dejecta, 
an<l  sometimes— in  fact  not  infrequently — in  almost  a 
pure  culture. 

In  the  intestines  and  in  the  dejecta  it  presents  tlie  ap- 
pearance of  a  short,  thick  rod,  slightly  curved  in  the  long 
diameter,  hanlly  half  as  long,  but  considerably  thicker 
than  the  bacillus  of  tuberculosis.  It  usually  occurs  in 
this  situation  singly,  but  not  infrequently  it  is  arranged 
in  pairs,  with  the  curves  opposed  to  each  other,  and  thus 
recalling  the  shape  of  the  letter  **S."  There  are  many 
exceptions  to  this  rule,  and  a  simple  microscopical  ex- 
amination of  the  dejecta  does  not  sufllce  to  establish  a 
diagnosis  of  Asiatic  cholera,  or  to  exclude  such  a  diag- 
nosis. Sometimes  no  curved.  S-shaped,  or  spirilliform 
organisms  are  seen,  but  the  preparation  contains  numer- 
ous granules  of  various  shapes.  If,  however,  plate  cul- 
tures are  made  from  these  <lischarges,  they  may  yield 
practically  pure  cultures  of  the  cholera  spirillum.  Even 
when  very  small  quantities  of  the  dejecta  are  useii,  the 
colonies  may  crowd  the  plates.  Under  cultivation  in 
bouillon  the  organism  appears  longer  and  thinner,  and 
there  are  many  true  spirilla  to  be  seen  in  the  preparations 
made  from  such  a  culture.     (See  Plate  LIX.) 

A  characteristic  that  is  of  especial  interest  is  its  extreme 
motility,  which  has  l)een  demonstrated  bv  LOflier  to  l>e 
due  to  a  fine  cilium  or  two,  occasionally  three  cilia, 
which  are  longer  than  the  bacteria,  placed  at  one  end  of 
the  organism.  Shortly  before  division,  both  ends  pos- 
sess cilia.  After  prolonged  artificial  cultivation  the 
motility  is  reduced  in  activity. 

Shape  and  motility  are  not.  however,  sufficient  to  dif- 
ferentiate this  bacterium  from  others  with  similar  charac- 
teristics— and  there  are  many  that  possess  such — but  the 
method  of  development  upon  the  various  culture  media 
is  entirely  characteristic,  and.  as  shown  by  Koch,  is  all 
that  is  necessary  for  wpamting  this  one  in  particular 
from  the  others  that  resemble  it.  It  li(iuefies  gelatin, 
but  it  does  this  slowly,  and  at  the  same  time  a  certain 
part  of  this  liquefied  portion  evaponites,  and  as  a  result 


<^J)4: 


EXPLANATION  OF  PLATE  LIX. 

Fio.  1. — Mucus  from  the  iDtcstine  of  a  Cholera  Patient.  Cover-glass  preparatiou,  stained  with 
gentian  violet.     Magnified  800  diameters.     (Fraenkel.) 

Fui.  2.— Colony  of  Cholera  Bacilli  in  Gelatin,  after  the  Lapse  of  Seventy-two  Hours.  Magnified 
To  diameters.     (Plagge.) 

Fig.  U. — Colony  of  Cholera  Bacilli  in  Gelatin,  after  the  Lapse  of  Seventy-two  Hours.  Magnified 
170  diameters.     (Koch.) 

Fig.  4.— Cholera  Bacilli  from  a  Bouillon  Culture  at  the  Expiration  of  Twenty-four  Hours.  Cover- 
glass  prepamtion  stained  with  fuchsin.     Magnified  1.000  diameters.     (Koch.) 

Fig.  5.— Needle  Cultures  of  Cholera  Bacilli  in  Nutrient  Gelatin,  at  the  expiration  of  one  day,  three 
days,  four  days,  five  days,  seven  days,  and  ten  days,  respectively.  (From  Koch  and  Gaffky: 
"  Bericht  ttber  die  Thfttigkeit  der  zur  Erforschung  der  Choleni  im  Jahre  ISSd  nach  Egy pten  und 
Indieu  entsandten  Commission,*'  Berlin,  IHbT.) 
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there  is  a  special  appearance  of  the  culture  that  is  shared 
by  only  a  few  other  spirilla.  At  the  upper  portion  of  the 
gelatin  there  is  a  round  cavity  full  of  air,  and  as  the  sur- 
rounding gelatin  has  remained  solid,  the  appearance  is 
that  of  a  bubble  of  air  in  the  midst  of  the  upi)er  part  of 
the  gelatin  and  above  the  liquefied  part.  The  appearance 
is  wholly  different  when  the  organism  found  by  Finkler 
is  put  under  the  same  conditions,  and  equally  so  with  the 
cheese  spirillum  of  Deneke.  The  spirillum  of  Metschni- 
koff  grows  in  very  similar  fashion  in  stab  cultures  in 
gelatin,  and  there  have  been  isolated  from  water  and 
other  sources  spirilla  which  cannot  be  distinguished  from 
the  cholera  vibrio  in  this  culture  medium. 

Morphology. — Slightly  curved  rods,  with  rounded  ends, 
from  0.8//  to  3;*  long,  and  about  0.8 /i  to  0.5/i  broad. 
They  are  usually  but  slightly  curved,  like  a  comma,  but 
are  occasionally  in  the  form  of  a  half -circle,  or  two 
united  rods  curved  in  opposite  directions,  forming  an 
S-shaped  figure.  Under  certain  circumstances  these 
ourveil  rods  may  develop  into  long  spiral  filaments,  and 
in  hanging-drop  cultures  the  S-shaped  figures  may  also 
be  seen  to  form  the  commencement  of  a  spiral.  In  stained 
preparations  the  spiral  character  of  the  long  filaments  is 
often  obliterated,  or  nearly  so.  When  development  is 
very  rapid,  the  short  curved  rods,  or  S-shaped  spirals, 
only  are  seen,  but  in  hanging-drop  cultures,  or  in  media 
in  which  the  development  is  retarded  by  an  unfavorable 
temperature,  the  pre8t»nce  of  a  little  alcohol,  and  so  on, 
the  long  spiral  filaments  are  quite  numerous,  and  it  is 
quite  generally  agreed  that  the  so-calle<l  comma  bacillus 
is  really  only  a  fragment  of  a  true  spirillum. 

By  LOffler's  method  of  staining,  the  rods  may  be  seen 
to  have  from  one  to  three  terminal  flagella.  In  old  cult- 
ures the  bticilli  frequently  lose  their  characteristic  form, 
and  become  variously  swollen  and  distorted.  Hueppe 
has  described  the  appeamnce  in  the  course  of  the  spiral 
filaments,  of  spherical  bodies  which  he  believes  to  be  re- 
productive elements,  the  so-called  arthrospores.  These 
bodies  are  not  functionally  spores;  for  cultures  contain- 
ing them  are  no  more  resistant  than  those  which  contain 
spirilla  without  these  botlies.  The  cholera  bacillus  stains 
with  the  usual  aniline  colors,  but  not  so  quickly  as  many 
other  bacteria.  It  is  best  stained  by  a  watery  solution  of 
fuchsin.  It  will  not  stain  by  Gram's  method.  Sections 
may  be  stained  by  LOffler's  methylene  blue. 

Bioloffieal  Characters. — It  is  an  aOrobic,  facultative 
anaerobic,  liquefying,  motile  spirillum,  grows  in  the 
usual  culture  media  at  the  room  temperature,  more  rapid- 
ly in  the  incubator,  does  not  develop  above  42**  C.  or 
below  14"*  C,  does  not  form  endogenous  spores.  Id.  gela- 
tin plate  cultures,  at  22'  C,  at  the  end  of  twenty-four 
hours  small  white  colonies  may  be  perceived  in  the  depth 
of  the  gelatin.  These  grow  toward  tlie  surface,  and  cause 
liquefaction  of  the  gelatin  in  the  form  of  a  funnel  that 
gradually  increase's  in  depth,  and  at  the  bottom  of  which 
is  seen  the  colony,  in  the  form  of  a  small  wliite  mass.  As 
a  result  of  this,  tlie  plates  on  the  second  or  third  day  ap- 
pear to  be  perforated  with  numerous  small  holes;  later, 
the  gelatin  is  entirely  liquefied.  Under  a  low  power,  the 
young  colonies,  before  liquefaction  has  commenced,  pre- 
sent a  somewhat  characteristic  appearance.  They  are  of 
a  whit«,  or  pale  yellow  color,  with  a  more  or  less  irregu- 
lar outline,  the  margins  being  rough  and  uneven;  the 
texture  is  coarsely  granular,  and  the  surface  looks  as  if  it 
was  covered  with  little  fragments  of  broken  glass,  while 
the  colony  has  a  shining  appearance.  When  liquefaction 
commences,  an  ill-defined  halo  is  first  seen  to  surround  the 
granular  colony,  which  by  transmitted  light  has  a  pecul- 
iar roseate  hue. 

In  gelatin  needle  cultures  development  occurs  all  along 
the  line  of  inoculation,  but  liquefaction  of  the  gelatin  oc- 
curs at  first  only  near  the  surface.  On  the  second  day, 
at  20"  C,  a  short  funnel  is  formed  that  has  a  compara- 
tively narrow  mouth,  the  upper  portion  containing  air; 
just  Inflow  this  is  the  whiti-sh  viscid  mass  of  the  growth. 
At  the  end  of  fn)m  four  to  six  days,  the  funnel,  having 
increased  in  depth  and  diameter,  may  reach  the  walls  of 
the  test  tube.     In  from  eight  to  fourteen  days  the  upper 


two- thirds  of  the  gelatin  is  completely  liquefied.  Owing 
to  the  slight  liquefaction  occurring  along  the  line  of 
growth  the  first  three  or  four  days,  the  central  mass  that 
has  formed  along  the  line  of  inoculation  settles  down  as  a 
curved  or  irregularly  bent  yellowish -white  thread,  in  the 
lower  part  of  a  slender  tube  filled  with  liquefied  gelatin, 
the  upper  part  of  which  Widens  out,  and  is  continuous 
with  the  funnel  above.     (See  Fig.  5  of  Plate  LIX.) 

On  the  surface  of  nutrient  agar  a  moist,  shining,  white 
layer  is  formed  along  the  line  of  inoculation.  Blood 
serum  is  slowly  liquefied.  On  potato  in  the  incubator,  a 
rather  thin  semitransparent  brown,  or  grayish-brown 
layer  is  developed. 

In  nutrient  bouillon  the  development  is  abundant  and 
rapid,  especially  in  the  incubator.  The  fiuid  is  only 
slightly  clouded,  but  the  spirilla  accumulate  at  the  sur- 
face, forming  a  wrinkled  membranous  layer. 

Sterilized  milk  is  also  a  favorable  culture  medium. 
The  milk,  however,  is  not  visibly  altereil  by  the  growth 
of  the  bacilli. 

In  general  this  organism  grows  in  any  fluid  containing 
a  small  quantity  of  organic  material  audliaving  a  slightly 
alkaline  reaction.  An  acid  reaction  of  the  culture  me- 
dium prevents  its  development  as  a  rule,  but  it  has  the 
power  of  gradually  accommodating  itsi^f  to  the  presence 
of  vegetable  acids,  and  grows  upon  potatoes  (in  the 
incubator  only)  which  have  a  slightly  acid  reaction. 
Abundant  development  occurs  in  bouillon  which  has 
been  diluted  with  eight  or  ten  parts  of  water,  and  the 
experiments  of  WolffhOgel  and  Riedel  show  that  it  also 
multiplies  to  some  extent  in  sterilized  river  or  well  water, 
and  that  it  preserves  its  vitality  in  such  water  for  several 
months,  but  in  milk  or  water  conUiining  other  bacteria  it 
dies  out  in  a  few  days.  This  organism  is  destroyed,  in 
recent  cultures,  in  nutrient  gelatin  at  52°  C,  as  deter- 
mined by  Sternberg,  the  time  of  exposure  being  four 
minutes.  A  few  colonies  only  develop  after  exposure  to 
a  temperature  of  .W  ('.  for  ten  minutes.  In  Kitasato's 
experiments  ten  or  even  fifteen  minutes'  exposure  to  a 
temperature  of  55*  C.  was  not  always  successful  in  de- 
stroying the  vitality  of  the  spirilla,  although  in  certain 
cultures  exposure  to  50°  C.  for  fifteen  minutes  was  suc- 
<;essful.  The  low  resisting  power  to  heat,  desiccation, 
and  chemical  agents,  indicates  that  this  organism  does 
not  form  spores,  and  most  bacteriologists  agree  that  this 
is  the  case. 

Hueppe  has  described  a  mo(ieof  spore  formation  which 
is  different  from  that  occurring  among  the  bacilli,  that  is, 
the  formation  of  so-called  arthrospores.  These  are  said 
to  l)e  developed  in  the  course  of  the  spiral  threads,  not 
as  endogenous,  refractive  spores,  but  as  spherical  bodies 
with  a  somewhat  greater  diameter  and  somewhat  more 
refractive ;  but  this  method  of  spore  formation  has  not 
been  observed  by  others  who  have  investigated  tlie  ques- 
tion, and  cannot  be  considered  established. 

The  test  for  the  presence  of  the  cholera  spirilla  origi- 
nated by  Bu j  wid  and  by  Dunham  consists  in  the  reddish- 
violet  color  productnl  in  the  bouillon  cultures  containing 
peptone,  or  in  cultures  in  nutrient  gelatin  when  a  small 
quantity  (five  to  ten  per  cent.)  of  sulphuric  a<'id  is  added 
to  the  cultures.  Acconling  to  Fracnkel  this  test  serves 
to  distinguish  it  from  the  ordinary  Imcteria  of  the  intes- 
tine, and  from  the  Finkler-Prior  spirillum,  but  not  from 
Metschnikoff's  spirillum.  The  reaction  is  shown  by 
bouillon  cultures  which  have  been  in  the  incubator  for 
ten  or  twelve  hours,  and  by  gelatin  cultures  in  which 
liquefaction  has  occurred.  The  sulphuric  acid  should  be 
quit€  pure.  The  color  quickly  appears,  and  is  reddish- 
violet  or  purplish-red.  According  to  Salkowski,  the  red 
color  is  due  to  the  well-known  indol  reaction,  which  in 
cultures  of  the  cholera  spirillum  is  exceptionally  intense 
and  rapid  in  its  development. 

The  most  satisfactory  method  for  obtaining  the 
"cholera- red"  reaction — as  we  have  had  lately  abundant 
opportunity  to  verify — is  that  of  B(»yerinck  ("Cat.  f. 
Bact.  Q.  Parosit.,"  Bd.  xii.,  S.  715)  in  which  cultures  are 
made  in  filtered  neutralized  one-half-per-cent.  soluMon  of 
commercial  peptone,  at  37   C.     After  twelve  to  twenty- 
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foiir  hours  the  cultures  are  cooled,  and  from  two  to  five 
drops  of  chemically  pure  sulphuric  acid  are  added.  If 
tiie  spirillum  be  present,  a  very  marked  and  beautiful 
rose-violet  color  is  produced  in  the  course  of  a  few  mo- 
ments. In  peptone- water  cultures  this  indol  reaction  is 
perceptible  as  soon  as  the  faintest  clouding  of  the  medium 
can  be  observed.  Four  to  six  hours'  incubation  at  37**  C. 
may  suffice. 

A  test  which  is  said  to  distinguish  cultures  of  the 
cholera  spirillum  from  the  spirillum  of  Deneke  and  that 
of  Finkler-Prior  has  been  suggested  by  Cahen.  This  con- 
sists in  adding  a  solution  of  litmus  to  the  bouillon,  and 
in  making  the  cultures  at  87"*  C.  The  cholera  cultures 
show  on  the  following  day  a  decoloration  which  does  not 
occur  at  this  temperature  with  the  other  spirilla  named. 
For  determining  as  promptly  as  possible  whether  certain 
suspected  excreta  contain  the  cholera  spirilla,  a  little  of 
the  material  may  be  used  to  inoculate  greatly  diluted 
bouillon,  or  a  one-percent,  peptone,  one-half-per-cent. 
salt  solution,  gelatin  plates  being  made  at  the  same 
time.  At  the  end  of  ten  or  twelve  hours  the  cholera 
spirilla,  if  present,  will  already  have  formed  a  character- 
istic wrinkled  film  upon  the  surface  of  the  bouillon.  A 
little  of  this  should  be  used  to  start  a  new  culture  in 
bouillon,  and  a  series  of  gelatin  plates  made  from  it, 
after  which  the  indol  t^st  may  be  applied.  In  the 
peptone  solution  mentioned  above,  tlie  cholera  spirilla 
seek  the  surface  of  the  medium,  and  if  cultivated  at  87°  C. 
a  little  of  the  material  may  be  taken  with  a  loop  from  the 
surface  at  the  expiration  of  three  hours  and  used  for  plate 
cultures  or  for  examination  in  the  hanging  drop.  The 
result  of  this,  in  connection  with  the  morphology  of  the 
micro-organisms  forming  the  film,  and  the  character  of 
growth  in  the  gelatin  plates,  will  establish  the  diagnosis, 
if  the  cholera  spirillum  is  present  in  considerable  num- 
bers ;  if  but  few  are  present  in  the  original  material  it 
mav  iMi  necessary  to  make  two  or  more  series  of  plates 
and  bouillon  cultures  before  a  pure  culture  can  be  ob- 
tained, and  a  positive  diagnosis  made.  These  tests  will 
suffice  for  the  purpose  in  times  of  epidemic  cholera,  but 
when  there  is  doubt  concerning  the  existence  of  cholera 
in  the  region,  more  rigorous  identification  is  desirable. 
The  virulence  of  the  cultures  may  be  testeil  on  guinea- 
pigs  and  the  agglutinative  test  with  the  sc*rum  of  im- 
munized animals  applied. 

Pfeiffer  has  shown  that  recent  aCrobic  cultures  of  the 
cholem  spirillum  contain  a  specific  toxic  substance  fatal 
to  guinea-pigs  in  extremely  small  dost»s.  This  substance 
stands  in  close  relation  with  the  bacterial  cells,  and  is 
perhaps  an  integral  part  of  the  same. 

The  spirilla  may  be  killed  by  chloroform,  by  thymol,  or 
by  desiccation  without  apparent  injury  to  the  toxic  char- 
acter of  this  material.  It  is  destroyed,  however,  by  ab- 
solute alcohol,  by  concentrated  8t)lutions  of  neutnil  salts, 
and  by  the  boiling  ten>perature,  and  secondary  products 
are  foVmed  which  have  a  similar  physiological  action,  but 
are  from  ten  to  twenty  times  less  potent. 

Similar  toxic  substances  were  obtained  by  Pfeiflfer  from 
cultures  of  the  Finkler-Prior  spirilla,  and  from  the  spirilla 
of  MetschuikolT, 

The  spirillum  is  not  found  in  the  blood,  nor  in  the  va- 
rious organs  of  individuals  dead  of  cholera,  but  is  always 
found  in  the  discharges  during  life,  and  in  the  contents 
of  the  intestines  examined  immediatelv  after  death,  fre- 
quently  in  almost  a  pure  culture  in  the  colorless  rice- 
water  discharges.  They  may  persist  in  the  discharges 
for  twenty-three  or  more  days,  but  usually  disappear 
from  the  ninth  to  the  twelfth  dav  of  the  disease.  Occa- 
sionally  they  may  fail  to  appear  in  cultures  for  one  or 
more  days  during  the  attack.  It  isevident  that  the  mor- 
bid phenomena  must  be  ascribed  to  the  absorption  of 
toxic  substances  formed  during  the  growth  of  the  spiril- 
lum in  the  intestine.  In  cases  which  terminated  fatally 
after  a  very  ])rief  sickness  Koch  f(uind  but  very  slight 
changes  in  the  mucous  membrane  of  the  intestinr'.  which 
was  slightly  swollen  and  reddened;  but  in  more  pro- 
tracted cases  the  follicles  and  Peyer's  pat(*hes  were  red- 
dened about  their  margins,  and  an  invasion  of  the  mucous 


membrane  by  the  organisms  was  observed  in  properly 
stained  sections.  They  penetrated  especially  the  folli- 
cles of  LieberkQhn,  and  in  some  cases  were  Been  between 
the  epithelium  and  the  basement  membrane.  As  a  rule, 
the  spirillum  is  not  present  in  vomited  material,  but  there 
are  numerous  exceptions  to  this  rule  on  record.  All 
observers  have  found  the  organism  always  present  in 
cases  of  true  cholera;  on  the  other  hand,  very  numer- 
ous control  experiments  fail  to  show  its  presence  in  the 
intestinal  contents  of  healthy  persons,  when  cholera  is 
not  prevalent,  or  in  that  of  those  dead  from  other  dis- 
eases. 

Nicati  and  Rietsch  observed  a  certain  degree  of  attenu- 
ation in  the  pathogenic  power  of  the  spirillum,  after  it 
had  been  cultivated  for  a  considerable  time  at  from  20* 
to  25"*  C. ,  and  the  observation  has  since  been  made  that 
cultures  which  have  been  kept  up  from  Koch's  original 
material  have  no  longer  the  original  pathogenic  power. 
They  also  gradually  change  in  biological  characters  upon 
prolonged  cultivation,  the  colonies  on  gelatin  plates  being 
much  less  glistening  and  granular. 

The  organism  most  likely  to  be  confounded  with  the 
cholera  spirillum,  and  from  which  it  must  be  differen- 
tiated by  the  methods  of  cultivation,  as  well  as  by  the 
aid  of  the  microscope,  is  the  spirillum  of  Finkler-Prior, 
otherwise  called  the  vibrio  proteus.  It  was  obtained  by 
Finkler  and  Prior  in  1884,  fnmi  the  faeces  of  patients  with 
cholera  nostras,  after  allowing  the  dejecta  to  stand  for 
some  days.  Subsequent  n»searches  have  not  sustained 
the  view  that  this  spirillum  is  the  specific  cause  of 
cholera  nostras.  Besides  this  spirillum  many  others, 
more  or  less  resembling  the  spirillum  of  cholera,  have 
been  isolated.  With  the  exception  of  the  vibrio  of  I  van- 
off  (Migula),  an  organism  incidentally  isolated  from  the 
stools  of  a  patient  suffering  from  typhoid  fever,  none 
of  these  spirilla  agglutinate  with  cholera  immune  serum. 
The  colonies  of  this  vibrio,  however,  do  not  closely  re- 
semble those  of  cholera  on  gelatin  plates,  being  less 
granular  and  more  filamentous. 

Despite  the  numerous  controversies  on  the  subject  since 
the  first  announc*ement  by  Koch  that  he  considered  his 
spirillum  to  be  the  cause  of  cholera,  and  the  many  asser- 
tions to  the  contrary,  the  relationship  between  the  two  is 
to-day  admitted  by  practically  all  authorities.  The  opin- 
ion to  this  effect  is  based  upon  a  number  of  reasons,  some 
of  which  are  as  follows: 

1.  The  spirillum  of  Koch  has  never  been  found  in  any 
other  disease,  a  point  that  has  been  established  by  in- 
numerable observations. 

2.  This  spirillum  is  found  in  all  erases  of  Asiatic  cholera, 
without  exception,  provided  that  the  case  is  not  too  far 
advanced.  In  such  a  case  there  has  been  a  secondary  in- 
fection, that  has  killed  out  the  true  organism  and  masked 
its  effects.  Ever  since  the  first  annoimcement  of  this 
discovery  by  Koch,  observers  have  verified  his  asser- 
tions in  all  parts  of  the  world  where  cholera  has  been 
investigated. 

8.  Tins  spirillum  is  found  in  slight  castas  as  well  as  in 
sev(?re.  It  is  present  in  the  beginning  of  the  attack,  and 
it  is  located  in  the  intestine,  that  is  to  Siiy  in  the  region 
especially  attacked  by  the  <lisease,  and  in  which  occur 
the  initial  and  essential  lesions. 

The  attempts  to  add  to  these  arguments  the  more  de- 
cisive one  of  successful  inoculation  experiments,  were 
at  the  first  not  siitisfactory  in  tlieir  results.  Nicati  and 
Hietsch  were  the  first  to  secure  successful  results,  which 
they  obtained  by  introducing  ])ure  cultures  of  the  organ- 
ism into  the  duodenum  of  guinea  pigs,  in  which  animals 
they  had  previously  tied  the  tiuetns  cliolechK-hus.  By 
these  experiments  they  obtained  symptoms  extremely 
analogous  to  those  i^f  true  cholera,  and  Koch  also  suc- 
ceeded in  the  same  direction  by  passing  the  infectious 
material  (pure  cultures)  into  tli<*  stomach  by  an  oesopha- 
geal catheter.  In  his  experiments  the  animals  had  been 
previously  narcotizetl  by  the  injection  of  tincture  of 
opium,  to  prevent  peristalsis,  and  their  stomachs  had 
been  made  alkaline  l)y  the  introduction  of  carbonate  of 
soda,  a  solution  to  make  the  contents  of  the  stomach 
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alkaline  bciug  necessary.  beeausi>  the  spirillum  of  Asiatic 
cholera  will  not  develop  in  an  acid  ine<iium. 

Doyen  has  shown  that  by  introducing  alcohol  into  the 
stomach  the  alkaline  solution  and  the  tincture  of  opium 
may  be  dispensed  with.  But,  however  the  experiments 
may  he  conducted,  they  all  show  one  important  thing — 
the  great  necessity  for  a  healthy  condition  of  the  gastro- 
intestinal tract  for  the  avoiiiance  of  infection  with 
cholera.  Dyspeptics  and  alcoholics  have  been  shown  in 
all  epidemics  to  be  especially  fatally  attacked  by  the  dis- 
ease. It  cannot  yet  be  affirmed  that  the  absolute  proof 
of  the  production  of  cholera  by  the  specific  spirillum  has 
been  obtained,  because  the  methods  employed  in  the  ex- 
periments mentioned  above  leave  too  many  loop  holes 
open  for  the  occurrence  of  accidents,  and  yet  the  evi- 
dence is  so  nearly  complete  that  there  seems  to  be  no 
reason  for  any  doubt ;  the  more  especially  as  the  exact 
experimental  evidence  can  probably  never  be  obtained, 
because  none  of  the  lower  animals,  so  far  as  is  known, 
are  susceptible  to  cholera  under  natural  conditions.  The 
nearest  approach  to  an  actual  experiment  upon  man  is 
the  case  of  one  of  the  members  of  one  of  the  cholera 
courses  held  in  Berlin  in  the  winter  of  1884-85.  This 
man,  a  physician,  was  attacked  with  ** cholerine,^  and 
after  some  suffering,  but  no  dangerous  symptoms,  re- 
covere<i,  the  cholera  spirillum  bemg  isolated  from  the 
discharges  at  various  times  during  his  illness.  There 
seems  to  be  no  doubt  that  this  was  a  case  of  true  cholera, 
arising  from  some  carelessness  upon  the  victim's  part  in 
handling  the  cultures  with  which  he  had  to  deal  in  the 
laboratory,  for  there  were  no  cases  of  cholera  in  Berlin  at 
the  time,  nor  had  there  been  for  a  long  time  previous. 

The  famous  experiments  of  Pettenkofer  and  his  pupils 
and  similar  experiments  by  Met^chnikoif,  in  which  cult- 
ures of  cholera  spirilla  were  deliberately  swallowed,  do 
pot  militate  against  the  etiological  importance  of  that 
spirillum.  These  experimenters  suffered  from  symptoms 
similar  to  those  observed  in  the  milder  forms  of  epidemic 
cholera,  and  the  dejecta  wxre  similar  in  character  and 
contained  the  spirilla  in  like  numbers. 

The  entrance  of  the  spirilla  is  undoubtedly  effected  by 
means  of  the  gastrointestinal  tract,  and  there  has  not 
been  a  particle  of  evidence  from  experimental  work  to 
favor  the  theory  of  Pettenkofer  that  it  may  enter  from 
the  air  and  through  the  respiratory  organs. 

Tlie  acidity  of  the  gastric  juice  is  extremely  unfavor- 
able to  tlie  growth  of  the  organism,  and  this  explains  the 
liability  of  the  persons  with  functional  or  organic  dis- 
ease of  the  stomach  to  attacks  of  the  disease,  for  in  these 
instances  the  reaction  of  the  gastric  juice  is  altered  or 
modified  so  as  to  allow  the  spirillum  to  pass  this  point 
of  danger  and  reach  the  intestine,  where  there  are  more 
favorable  conditions  for  its  development.  Diluted  hydro- 
chloric acid  (0.05  percent.)  is  said  to  kill  the  spirillum  in 
six  minutes.  In  the  presence  of  pepsin  0.019  per  cent, 
of  acid  suffices.  Water,  taken  on  an  empty  stomach,  ex- 
cites very  little  acid  secretion — in  fifteen  minutes  from 
0.011  to  0.08  per  cent.  These  quantities  are  entirely  too 
small  to  prevent  the  passage  of  the  organism. 

Nicati  and  Rietsch,  and  v^an  Ermcngen  determined  the 
toxicity  of  cultures  of  this  organism  when  they  had  been 
deprived  of  the  bacteria  by  filtration  or  when  the  bacteria 
had  been  killed  by  heating.  In  1885  Nicati  and  Rietsch, 
by  treating  similar  cultures  with  alcohol,  succeeded  in 
extracting  a  substance  that  killed  guinea-pigs  and  rab- 
bits, with  the  protluction  of  cramps  and  a  lowering  of 
temperature.  Brieger  studied  the  various  chemical  b(xiies 
that  appeare<l  in  the  cultures  of  the  cholera  spirillum; 
among  the  number  there  were  convulsivants,  methyl 
guanidin  and  a  base,  CjHpX«,  a  febricant  poison,  and 
compounds  that  produced  inflammation  and  necrosis. 
More  KH'entlv,  Brieger  and  Fraonkel  have  isolated  a  tox- 
albimiin,  and  Petri  has  determined  the  presence  of  a  less 
active  substance,  toxopeptine. 

Hueppe  and  Scholl  have  perhaps  made  as  important 
researches  as  any  in  their  work  upon  cultures  that  have 
Ikm'U  deprived  of  free  access  of  oxygen.  From  such  cult- 
ures they  succeeded  in  obtaining  a  peptoxin  that  in  a 


dose  of  5c.c.,  killed  guinea-pigs  in  forty  minutes,  the 
animal  presenting  paralytic  symptoms  after  ten  minutes 
and  convulsions  after  a  quarter  of  an  hour.  This  is  a 
more  active  poison  than  was  obtained  before  and  was  got 
in  larger  quantities:  an  egg  after  inoculation  with  a  pure 
culture  produced  at  the  end  of  eighteen  days  enough  to 
cause  the  death  of  ten  guinea-pigs.  The  importance  of 
this  is  seen  when  it  is  remembered  that  the  spirilla  are 
deprived  of  the  access  of  oxygen  when  they  are  develop- 
ing in  the  human  intestine,  and  according  to  these  experi- 
ments are  therefore  under  the  most  favorable  conditions 
for  the  development  of  this  particular  toxin. 

Numerous  experiments  liave  shown  that  fiuid  artificial 
media  do  not  usually  become  very  toxic  when  cholera 
spirilla  are  grown  in  them.  If  they  be  filtered  before  the 
vibrios  have  died  off  to  any  considerable  extent  the  filtrate 
is  not  highly  toxic,  while  the  residue,  consisting  largely 
of  the  bacteria  themselves,  is  toxic  in  very  much  greater 
degree,  even  if  heated  sufficiently  to  kill  the  bacteria. 
That  diffusible  toxins  may  be  produced  in  the  animal 
body  was  shown  by  Metschnikoff,  Roux,  and  Taurelli, 
who  sealed  cultures  of  cholera  in  collodium  capsules 
which  were  introduced  into  the  peritoneal  cavities  of 
animals  with  fatal  results.  The  chemical  nature  of  these 
various  toxic  substances  is  unknown. 

A  temperature  of  from  30'  to  40*  C.  is  the  most  favor- 
able for  the  development  of  the  cholera  spirillum,  but  it 
will  grow  slowly  at  a  temperature  as  low  as  17*  C.  It 
ceases  to  grow  at  a  temperature  lower  than  this,  but  its 
vitality  is  not  destroyed,  and  it  grows  well  when  the 
temperature  is  again  raised;  at  —10"  C.  its  vitality  has 
been  retained,  but,  on  the  other  hand,  heating  to  a  tem- 
perature as  low  as  56*  or  60*  C.  is  sufficient  to  destroy  its 
vitality  in  a  short  time. 

Inasmuch  as  no  true  spore  formation  has  been  seen  to 
occur  in  the  development  of  this  organism,  it  is  not  sur- 
prising that  drying  was  shown,  first  by  Koch,  to  destroy 
Its  vitality  in  a  very  short  time — less  than  twentv-four 
hours.  But  conclusions  drawn  from  bis  experiments 
may  be  misleading,  for  while  this  destruction  of  vitality 
by  drying  does  occur  in  a  very  short  time  in  the  case  of 
thin  layers,  it  does  not  take  place  under  less  favorable 
conditions.  This  was  shown  hy  Kitasato,  and  by  Berk- 
holtz,  who  saw  the  vitality  retained,  the  one  for  thirteen 
days  and  the  other  for  thirty-eight,  in  experiments  in 
which  silk  threads  were  use(f  for  holding  the  organism 
during  their  subjection  to  desiccation.  It  should  l^  said, 
however,  that  these  experiments  were  conducted  in  a 
desiccator,  which  did  not  permit  the  free  access  of  oxy- 
gen to  the  bacteria,  and  it  is  undoubtedly  the  case  that 
this  agent  is  as  important  as  any  in  the  proiiuction  of  the 
result  that  it  was  desired  to  obtain.  On  the  other  hand, 
desiccation  was  probably  more  complete  than  would  usu- 
ally be  the  case  under  more  natural  conditions. 

The  or^nism  has  been  found  in  ordinary  drinking- 
water  by  Koch  in  one  of  the  tanks  in  India,  in  the  neigh- 
borhood of  which  an  epidemic  of  cholera  had  broken 
out.  It  does  not  live  long  in  distilled  water,  however, 
as  shown  by  Meade  Bolton,  Wolfhtigel  and  Riedel,  and 
others.  Strauss  and  Dubarry  found  that  it  lived  for 
fourteen  days  in  one  case,  and  Kraus,  for  two  days  only. 
Other  observers  have  not  seen  it  retain  its  vitality  for 
anything  like  so  long  a  time.  In  oidinary  sterilized 
water  it  lives  longer,  according  to  the  experiments  of 
Wolflitigel  and  Rieilel,  as  well  as  Pfeiffer,  who  found 
that  it  existed  for  seven,  nine,  and  twelve  months,  while 
Hochstetter  lengthened  this  time  to  three  hundred  and 
ninety -two  days.  And  more  recently  viability  has  been 
observed  after  nearly  two  and  a  halt  years.  Its  vitality 
appears  to  be  shorter  again  in  non-sterilized  water. 
Strauss  and  Dubarry  found  it  to  be  thirt\'  days  in  one 
specimen,  and  thirty -nine  in  another;  while  a  mixture  of 
other  bacteria  shortens  the  time  still  more.  This  latter 
point  is  one  of  great  imj^ortance  and  has  been  studied  by 
many  experimenters.  Koch  determined  tliat  the  organ- 
isms ceased  to  live  in  ordinary  drinking-water  at  the  end 
of  six  or  seven  days,  and  that  after  twenty-four  hours* 
contact  with  sewer  water  they  appeared  to  be  dead; 
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while  Schiller,  on  the  other  haiiil.  found  that  they  re- 
tained their  vitality  in  the  same  medium  for  fourteen 
days.  Petri,  in  an  effort  to  find  out  how  long  they  liveci 
in  the  intestine  after  burial,  was  able  to  demonstrate 
them  in  cultures  at  the  end  of  nineteen  days.  Certain 
foods  may  be  of  great  imix>rtance  in  transmitting  the 
organism,  as  in  the  case  of  milk,  in  which  it  grows  with 
great  energy  and  without  producing  the  least  visible 
alteration;  it  has  been  shown  that  it  will  live  for  at  least 
four  days  in  milk  and  forty-eight  in  butter. 

Most  of  these  experiments  were  conducted  with  the 
idea  that  this  organism  is  an  aerobic  one,  but  Hueppe 
has  shown  that  it  is  also  anaerobic,  and  that  grown 
under  these  conditions  the  spirillum  is  possessed  of  a 
greater  virulence,  but  it  is  also  easier  of  destruction.  As 
suggested  by  Proust,  this  may  explain  the  comparative 
rarity  of  immediate  infection.  The  bacterium  coming 
from  the  intestine  as  an  anaerobic  organism  is  possessed 
of  feeble  resisting  powers  and  is  therefore  easily  de- 
stroyed, and  it  is  only  after  it  has  taken  on  the  conditions 
of  aCrobic  growth  that  are  furnished  it  in  the  medium  in 
which  it  develops  outside  of  the  body  that  it  finds  itself 
possessed  of  the  power  of  resistance  sufficient  to  enable 
it  again  to  enter  the  human  body.  Such  observations  are 
of  especial  interest  in  connection  with  the  theory  oi  Pet- 
tenkofer  {mde  supra),  as  seeming  to  show  that  his  idea  of 
the  influence  of  locality  is  exact,  in  so  fur  as  this  in- 
fluence  is  exerted  in  changing  the  anaerobic  to  aerobic 
conditions  of  growth  and  effecting  an  adaptation  of  the 
organism  to  this  change. 

According  to  Koch,  solutions  of  1  in  400  of  carbolic 
acid,  I  in  2,500  of  sulphate  of  copper,  and  1  in  10,000  of 
corrosive  sublimate  are  sufficient  for  the  arrest  of  the  de- 
velopment of  the  spirillum  of  Asiatic  cholera.  Esmarch 
and  Eisenberg  show  that  creolin  will  destroy  it  more 
quickly  than  carbolic  acid  in  solutions  of  the  strength 
of  from  1  in  1,000,  or  1  in  2,000.  Liborius,  Kitasato,  and 
Pfuhl  have  shown  the  active  effect  of  freshly  prepared 
milk  of  lime,  while  Hueppe  and  Loewenthal  convinced 
themselves  of  the  important  prophylactic  and.therapeutic 
value  of  salol  in  the  management  of  cholera. ' 

Treatment. — Inoculation  Against  Cholera. — The  first 
efforts  to  confer  active  or  passive  immunity  to  cholera  in 
the  human  subject  were  made  by  Ferran,  a  Spanish 
physician  (Report  to  the  Academy  in  Barcelona,  July 
16th.  1884),  who  attempted  to  immunize  more  than 
twenty-five  thousand  people  during  1885,  when  cholera 
was  epidemic  in  Spain.  His  method  consisted  in  the 
subcutaneous  injection  of  increasing  amounts  of  viru- 
lent cultures  of  the  cholera  vibrio,  five  or  six  days  being 
allowed  to  elapse  between  successive  injections.  Three 
such  injections  were  regarded  by  him  as  fully  protective 
against  the  disease.  He  also  employcHl  injections  of 
blood  from  tliose  who  had  recovered  from  cholera  to  pro- 
tect others  from  attacks  of  the  malady.  His  enthusiastic 
claims  for  the  eflicieucy  of  these  prophylactic  measures 
were  discredited  by  other  observers,  and  there  appears 
to  be  no  doubt  that  his  methods  were  faulty.  The 
purity  of  his  cultures  is  open  to  (luestion  and  his  claims 
were  exaggerated.  But  his  conceptions  were  the  same 
as  those  which  subsequently  led  to  more  careful  and 
promising  work  in  this  direction,  and  the  credit  of  prior- 
ity belongs  to  him. 

Since  these  early  attempts  of  Ferran,  which  were  based 
upon  studies  of  the  immunization  of  guinea-pigs  at  a  time 
when  proper  methods  had  not  been  elaborated,  numerous 
investigators  have  experimented  on  animals  in  this  direc- 
tion and  have  obtained  results  which  throw  considerable 
light  on  the  character  of  the  immunity  that  can  be  con- 
ferred upon  animals,  and  presumably  upon  man. 

One  of  the  difiiculties  encountered  in  this  work  is  due 
to  the  fact  that  the  lower  animals  do  not  respond  to 
cholera  infecti(ms  so  as  to  present  a  well-defined  distasc; 
comparable  to  human  cholera.  Fatal  results  may  follow 
intravenous,  subcutaneous,  or  intraperitoneal  inocnilations 
with  cholera  cultures,  and  also  after  the  introduction  of 
cultures  into  the  stomach.  But  special  prej)aration  of  the 
animaU  for  this  last  mode  of  inoculation  is  usually  nec- 


essary. The  procedure  for  this  purpose,  devised  by 
Koch  for  guinea-pigs,  was  the  neutralization  of  the 
stomach  contents  with  sodium  carbonate,  and  the  check- 
ing of  intestinal  peristalsis  with  a  subcutaneous  injection 
of  tincture  of  opium.  If,  after  this  preparation,  the  ani- 
mals receive  cultures  of  the  cholera  vibrio,  introduced 
through  a  stomach  tube,  they  develop  symptoms  wliich 
bear  some  resemblance  to  the  algid  stage  of  cholera. 
The  temperature  falls,  the  skin  l>ecomc8  cyanotic,  and 
great  nmscular  weakness  is  manifested  by  inability  to 
walk  or  stand.  Occasional  muscular  spasms  are  fre- 
quently observed  and  the  animals  die  after  several  hours. 
These  symptoms  do  not  develop  immediately  after  the 
inoculation,  and  there  is  evidently  a  very  considerable 
multiplication  of  the  vibrios  in  the  mtestine.  At  autopsy 
the  serous  coat  of  the  intestine  is  injected,  the  intestinal 
wall  is  swollen,  and  a  serous  fluid  containing  desqua- 
mated epithelium  fills  the  bowel.  There  are  usually  no 
evacuations,  though  occasionally  a  thin  serous  fluid  es- 
capes from  the  anus. 

While  these  manifestations  bear  some  resemblance  to 
the  al^id  stage  of  human  cholera,  the  results  of  such  in- 
oculations cannot  be  regarded  as  satisfactory  reproduc- 
tions of  this  disease.  In  1808  Metschnikoff  published 
observations  showing  that  young,  suckling  rabbits  might 
be  inoculated  with  minute  quantities  of  cholera  vibrios 
placed  in  the  mouth,  and  that  they  then  developed  a 
fatal  disease  more  closely  resembling  human  cholera  than 
that  obtained  in  guinea-pigs  by  Koch.  This  was  subse- 
quently shown  to  be  the  case  when  very  young  kittens 
or  puppies  were  employed.  We  shall  have  occasion  to 
refer  to  these  experiments  again. 

Experiments  with  a  view  of  determining  the  possibili- 
ties of  immunizing  against  cholera  have  been  very  nu- 
merous. Most  of  the  observations  have  been  made  on 
guinea-pigs,  though  other  animals  have  also  been  em- 
ployed. It  has  not  been  difficult  to  attain  positive  results 
in  many  different  ways.  Intraperitoneal,  subcutaneous, 
or  even  intravenous  inoculations  with  non-lethal  amounts 
of  living  cultures  of  cholera  vibrios  is  followed  within  a 
few  days  by  a  species  of  immunity  manifested  by  bac- 
tericidal or  bacteriolytic  properties  of  the  serum  of  the 
animal.  Such  animals  will  then  survive  inoculations 
with  virulent  cultures  in  amounts  which  considerably 
exceed  those  regularly  fatal  to  normal  animals.  Similar 
results  may  be  obtained  by  the  use  of  dead  cultures, 
whether  the  vibrios  have  been  killed  by  heat  or  by  the 
addition  of  germicides.  Such  animals  also  are  immune 
against  inoculation  with  virulent  cultures  in  considerable 
amount.  This  immunity,  whether  caused  by  living  or  by 
dead  cultures,  protects  the  animals  against' inoculations 
into  the  bloo<l,  peritoneum,  or  beneath  the  skin ;  but  ap- 
pears to  have  little  if  any  effect  upon  the  course  of  the 
disease  when  cultures  are  introduced  into  the  mouth  or 
stomach.  This  fact  was  strikingly  manifest  in  experi- 
ments in  very  young  animals,  which,  as  stated  above, 
readily  acquire  a  form  of  cholera  when  very  small 
amounts  of  cultures  are  introduced  into  the  mouth. 
Moreover,  very  large  amounts  of  cholera  cultures  intro- 
duced into  the  blood  or  peritoneal  cavity  cause  death  in 
immunized  animals  in  spite  of  their  protection  against 
moderate  lethal  doses.  I^arge  doses  of  dead  cultures 
also  cause  death.  A  fact  worthy  of  note  is  that  filtered 
recent  cultures  of  the  cholera  vibrio  are  neither  very 
toxic  nor  useful  for  immunization. 

The  results  of  the  experiments  mentioned  above  lead  to 
the  inference  that  the  introduction  into  the  body  of  non- 
lethal  quantities  of  the  vibrio  calls  forth  the  production 
of  anti-bodies  that  are  destructive  to  the  vibrio  if  they 
are  brouglit  into  contact  with  it,  but  that  they  are  not 
capable  of  neutralizing  toxic  substances  that  appear  to 
be  closely  associated  with  the  bodies  of  these  micio- 
organisins  if  not  actually  a  part  of  their  structure.  The 
immunity  obtained  is  due  to  bacteriolysis  and  not  to 
antitoxins.  We  may,  therefore,  fatally  poison  an  immune 
animal  with  cholera  cultures  though  it  be  capable  of 
destroying  a  limited  number  of  cholera  vibrios  which  are- 
brought  into  its  tissue  fluids. 
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It  has  been  showu  that  the  blood  and  serum  from  pa- 
tients who  have  recovered  from  attacks  of  cholera  also 
contain  these  or  similar  bacteriolytic  substances,  but 
there  appears  to  l>e  no  antitoxic  substance  in  these  fluids. 

These  bacteriolytic  anti-bodies  do  not  exist  to  an  appre- 
ciable extent  in  the  blood  of  convalescents  immediately 
upon  recovery,  but  are  distinctly  active  about  three 
weeks  after  the  attack,  then  gradually  accumulate  or 
increase  in  potency  until  a  maximal  efficiency  is  reached 
between  the  fourth  and  sixth  weeks.  At  this  time  0.01 
c.c.  of  the  blood  may  be  enough  to  protect  a  guinea-pig 
from  the  effects  of  an  otherwise  fatal  intraperitoneal  in- 
fection witli  cholera.  After  the  sixth  week  the  bacterio- 
lytic value  of  the  blood  gradually  declines  and  is  lost 
after  about  three  months. 

To  emphasize  still  further  the  cliaracter  of  this  im- 
munity, experiments  may  be  cited  which  show  that  ani- 
mals which  liave  been  inoculated  with  cholera  vibrios  in 
amounts  ordinarily  sufficient  to  kill,  may  be  saved  if  they 
receive  injections  of  serum  from  immunized  animals 
within  from  one-half  to  two  hours  after  the  inoculation, 
before  symptoms  referable  to  intoxication  have  developed. 
When  these  symptoms  have  declared  themselves  the 
treatment  is  without  avail,  i.e.,  if  the  disease  can  be 
checked  by  destroying  the  vibrios  already  in  the  system, 
the  immune  serum  will  protect;  but  if  there  is  already  in 
the  body  a  dose  of  toxic  substances  sufficient  to  kill,  the 
immune  serum  is  powerless  to  neutralize  them.  These 
toxic  substances  appear  to  be  present  in  lethal  quantities 
in  the  majority  of  cases,  as  soon  as  symptoms  of  disease 
become  manifest. 

A  question  of  great  practical  importance  is  whether 
these  protective,  ^cterioly tic  anti-bodies  which  are  pres- 
ent in  the  blood  and  lymph  can  pass  into  the  digestive 
tract  and  act  upon  cholera  vibrios  present  in  the  intes> 
tinal  contents.  Experiments  upon  animals,  already 
cited,  appear  to  answer  this  question  in  the  negative,  but 
it  is  doubtful  whether  these  results  can  be  directly  applied 
to  man.  If  Ferran's  claims  are  justified  by  the  facts, 
such  direct  application  of  animal  experiments  cannot  be 
made;  for  an  active  immunity  caused  by  subcutaneous 
injections  of  cholera  vibrios  would  appear  to  protect 
against  infection  by  way  of  the  mouth  in  human  sub- 
iects,  though  they  failed  to  do  so  in  animals.  It  was  the 
oelief  that  such  was  the  case  that  induced  Haffkine  to 
undertake  the  immunization  against  cholera  by  a  method 
essentially  similar  in  principle  to  that  employed  by  Ferran, 
but  safeguarded  by  a  more  highlpr  developed  technique. 

Haffkine  experimented  with  his  method  of  immuniza- 
tion in  India,  aided  by  the  Government,  and  between 
1893  and  1895  had  subjected  about  forty  thousand  people 
to  his  prophylactic  treatment.  This  consisted  in  the  sub- 
cutaneous iniection  of  living  cultures  of  the  cholera 
spirillum  of  definite  and  known  virulence.  The  first  in- 
jection was  made  with  a  culture  of  moderate  virulence, 
attenuated  by  long  artificial  cultivation  and  taken  by 
him  to  India  from  the  European  laboratories. 

These  injections  were  made  only  after  a  microscopical 
examination  of  a  stained  smear  had  failed  to  reveal  con- 
tamination of  the  culture  and  revealed  well-formed,  ap- 
parently normal  cholera  vibrios.  The  injections  were 
made  under  strictly  aseptic  conditions.  During  the  first 
two  hours  after  the  injection  there  were  no  appreciable 
effects  either  locally  or  constitutionally.  Between  the 
third  and  twelfth  hours  there  was  a  gradually  developing 
tenderness  at  the  point  of  inoculation  with  general  malaise 
and  fever.  In  normal  cases  the  fever  reached  101"  F., 
but  would  sometimes  reach  104"*  when  the  susceptibility 
of  the  patient  was  great.  The  amount  of  culture  in- 
jected depended  upon  the  age  of  the  patient ;  for  an  adult 
man  the  amount  being  about  1  c.c.  From  the  twelfth  to 
the  thirty-sixth  hour  after  the  inoculation  the  general 
symptoms  gradually  but  completely  vanished  and  a  pain- 
ful induration  at  the  point  of  inoculation  developed.  This 
also  subsided  in  the  course  of  a  few  days.  No  digestive 
disturbance  was  occasioned  by  the  inoculation,  and  no 
change  of  diet  or  occupation  was  necessary. 

The  second  inoculation  was  made  about  five  days  after 


the  first.  For  this  purpose  a  highly  virulent  culture, 
kept  active  by  passage  through  susceptible  animals,  was 
employed,  the  dosage  being  determined  by  the  reaction 
obtained  after  the  first  injection.  The  effects  of  this  in- 
oculation were  essentially  the  same  as  those  obtained 
after  the  first,  but  were  usually  less  pronounced.  The 
immunizing  action  was  believed  to  be  complete  six  days 
after  the  first  inoculation.  Up  to  1896  over  one  hundred 
thousand  people  are  said  to  have  received  this  treatment. 

The  results  of  this  treatment,  which  was  purely  pre- 
ventive, not  curative,  are  reported  as  being  very  promis- 
ing. Several  of  those  so  treated  contractea  cholera 
shortly  after  the  first  injection,  showing  that  its  protec- 
tive action  was  not  immediate.  Haffkine  believed  that 
the  full  protective  action  was  attained  in  about  twenty 
days.  Comparative  statistics,  when  of  a  given  group 
about  half  were  inoculated,  were  greatly  in  favor  of  the 
value  of  the  method.  The  protection  was  not  lasting, 
however,  and  seems  to  have  gradually  passed  a^ayt 
some  twelve  months  being  the  probable  limit  of  its  em- 
ciency.  The  protection  is  not  absolute,  and  the  mortality 
among  those  who  have  been  inoculated  and  yet  acquired 
the  disease  is  but  slightly  less  than  among  the  uninocu- 
lated.  About  one-nineteenth  as  many  cases  occurred 
among  the  inoculated  and  about  one-seventeenth  as  many 
deaths.  Of  late  vears  this  method  appears  to  have  fallen 
into  disuse.  This  is  not  surprising  when  the  difficulty 
of  inoculating  a  whole  population,  the  evanescent  char- 
acter of  the  protection,  and  the  uncertainty  of  its  absolute 
value  are  considered. 

Upon  theoretical  grounds,  as  already  stated,  but  little 
can  be  expected  from  a  bacteriolytic  serum  injected  be- 
neath the  skin  in  human  cholera;  for  the  vibrios  are  situ- 
ated in  the  intestinal  contents  and  the  crypts  of  the  intes- 
tinal mucosa.*  To  be  effective  the  protective  constituents 
of  the  serum  must  come  in  contact  with  the  bacteria  they 
are  to  destroy.  It  appears  doubtful  whether  these  ele- 
ments enter  the  intestinal  lumen  when  present  in  the 
blood.  A  serum  which  had  antitoxic  properties  should 
be  much  more  efficient.  Pfeiffer  has  shown  that  the  most 
active  toxic  substances  produced  by  the  cholera  vibrio 
are  intimately  connected  with  the  bodies  of  the  organ- 
isms when  the  latter  are  grown  in  artificial  media.  In 
1896  Metschnikoff,  Roux,  and  Taurelli-Salimbeni  made 
experiments  with  a  view  of  demonstrating  that  soluble 
toxins  might  be  obtained  from  the  cholera  vibrio  as  a 
species  of  secretion.  They  obtained  a  highly  poisonous 
toxin,  not  destroyed  by  boiling,  of  which  one-fourth  of 
a  cubic  centimetre  killed  a  guinea-pig  weighing  800  ^m. 
in  eighteen  hours.  They  also  showed  that  it  was  possible 
to  obtain  an  antitoxic  serum  by  immunizing  animals  with 
this  toxin.  But  this  serum  failed  to  cure  young  animals 
infected  by  the  mouth  with  cholera  vibrios.  As  yet, 
therefore,  there  is  no  known  serum  therapy  for  cholera. 

In  the  absence  of  a  specific  antitoxic  or  other  remedy 
for  cholera,  recourse  must  be  had  to  measures  directed 
against  morbid  conditions  as  they  arise. 

A  very  great  number  of  remedies  have  been  employed 
with  a  view  of  destroying  the  cholera  spirilla  in  the  in- 
testinal tract,  or,  at  least,  of  inhibiting  their  multiplica- 
tion. Among  these  remedies  are:  chlorine  water,  mer- 
curic salts,  salts  of  copper,  iodine,  iodoform,  creosote, 
creolin,  cresol,  resorcin,  thymol,  pyoktanin,  benzoic 
acid,  salicylic  acid  and  its  salts,  salol,  tribromsalol,  tri- 
bromphenol,  bismuth,  benzoyl-acetyl  peroxide,  etc.  It 
cannot  be  said  that  the  clmical  evidence  in  favor  of  any 
of  these  remedies  is  strong,  and  upon  theoretical  grounds 
their  utility  is  very  doubtful  since  the  great  dilution  they 
suffer  in  the  intestinal  tract  must  render  them  almost  in- 
ert. The  same  appears  true  of  the  proposed  treatment 
with  mineral  acids  in  eight-  to  ten-drop  doses,  diluted 
with  water. 

We  have  already  seen  that  during  epidemics  of  cholera 
mild  cases  of  this  disease  are  of  not  infrequent  occur- 
rence.    These  cases  are  indistinguishable  in  many  in- 

*  Tbe  efficacy  of  the  bacteriolytic  serum  wben  administered  by 
moutb  or  in  euemata  does  not  appear  to  have  been  tested.  It  would 
be  worthy  of  trial. 
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stances  from  attacks  of  simple  diarrhoea  due  to  intestinal 
irritation  or  indigestion,  tbougli  frequently  unaccom- 
panied by  pain.  The  only  safe  rule  at  such  times  is  to 
regard  all  cases  of  diarrhoea  as  choleraic  and  as  the  pos- 
sible beginning  of  a  serious  attack.  The  patient  must  be 
put  to  1^  and  isolated.  The  dejecta  should  be  regarded 
as  likely  to  contain  the  cholera  spirilla,  and  carefully 
•disinfected  before  being  disposed  of.  A  warm  bath, 
with  warm  compresses  on  the  abdomen,  has  been  recom- 
mended. The  diet  should  be  restricted  to  fluids,  pre- 
viously boiled.  Thirst  may  be  relieved  with  boiled  or 
carbonated  (not  alkaline)  water.  There  are  differences 
of  opinion  regarding  the  measures  appropriate  to  the 
treatment  of  the  diarrhoea.  The  usual  practice  is  to 
employ  some  preparation  of  opium  to  check  the  dis- 
charges. The  tincture  given  in  small,  frequently  re- 
peated doses  has  given  good  results.  As  it  is  important 
to  allay  all  intestinal  irritation  it  must  be  a  matter  of 
Judgment  in  each  individual  case  whether  it  be  wiser  to 
endeavor  at  once  to  check  the  diarrha>a  or  whether  a 
freer  evacuation  of  the  bowels  to  discharge  any  irritating 
•contenta  should  be  attempted.  For  the  latter  purpose 
calomel  in  repeated  moderate  doses,  given  until  the  stools 
become  greenish,  has  a  good  reputation.  Castor  oil, 
•emulsified  with  mucilage  of  acacia,  peppermint  water, 
and  syrup,  has  also  been  employed.  It  is  thought  that 
calomel  is  partially  convert^  into  mercuric  chloride  in 
the  intestine,  and  that  it  thus  exerts  some  antiseptic 
action ;  but  to  what  extent  this  is  true  is  not  known.  As 
an  antiseptic  sodium  sulphocarbolate.  in  fifteen-  to 
twentv -grain  doses  for  children  and  thirty-grain  doses 
for  adults,  repeated  every  three  or  four  hours,  has  been 
used  with  asserted  beneficial  effects.  To  check  the  diar- 
rhoea, besides  opium,  astringents  have  been  used  and 
recommended,  and  to  relieve  pain  the  compound  tincture 
•of  camphor  has  been  employed.  The  prevalent  opinion, 
however,  is  that  opium  fulfils  the  requirements  better 
than  other  drugs,  and  that  rest,  warmth,  and  an  appro- 
priate diet  are  of  the  utmost  importance.  Tea  and  mode- 
rate stimulation  with  brandy  may  be  used  according  to 
the  indications. 

Should  the  symptoms  persist  and  vomiting  set  in  not- 
withstanding the  treatment  indicated  above,  the  copious 
cnemata  of  tannic  acid,  recommended  by  Cantani,  may 
be  resorted*  to. 

Long  before  the  epidemic  of  1866  Dr.  Murray,  in  In- 
dia, had  recommended  the  half-hourly  injection  of  a  pint 
of  a  weak  solution  of  common  salt  and  carbonate  of  so- 
dium into  the  rectum  at  a  temperature  of  120*  F.,  and  is 
aaid  to  have  obtained  very  striking  results.  Similar 
means  were  employed  by  Sansom  (The  Pi'actitioner, 
November,  1892),  in  1866.  Cantani  advises  the  addition 
of  tannin  to  the  hot  water.  From  eighty  to  three  hun- 
dred and  twenty  grains  are  dissolved  in  three  pints  or  a 
quart  of  water  or  chumoniile  infusion  at  a  temperature  of 
102°  to  105^  F.,  and  twenty  drops  of  laudanum  and  an 
ounce  or  an  ounce  and  a  half  of  gum  acacia  are  added. 
Instead  o/  tannin,  thymol  in  solution  of  hot  water  (1  in 
1,000)  has  been  recommended  by  other  authorities.  In 
the  recommendations  of  the  Royal  College  of  Physicians 
<1892),  l)enzoate  of  sodium,  two  drachms  to  a  quart  of 
water,  has  been  suggested  as  an  alternative  to  the  tannic 
acid.  In  every  case  the  injection  should  be  made  with 
much  gentleness.  The  best  position  of  the  patient  is 
that  on  the  back  with  the  hips  well  raised  and  the  legs 
well  drawn  up  as  for  lithotomy.  The  reservoir  douche 
«iiema  should  be  used  and  not  the  ordinary  pump. 
There  is  much  room  for  doubt  as  to  whether  the  addition 
of  any  medicament  to  the  hot  water  is  of  any  special 
value,  the  favorable  results  being  due  probably  to  the 
•clearing  away  of  irritant  and  offensive  debn$,  to  the  ab- 
sorption of  fluid  from  the  intestinal  surface,  and  to  the 
relaxation  of  the  arterial  spa.sm  by  t!ie  hot  and  moist 
application ;  but  up  to  the  present  time  the  use  of  tannic 
acid  persists  and  is  reconmiended.  If  more  than  two 
quarts  are  injected,  a  weaker  solution  should  be  em- 
ployed. These  enemata  may  be  repeated  several  times 
in  twenty-four  hours.     As  shown  by  Cantani.  the  hot 


saline  solution  may  pass  through  the  ileo-cscal  valve 
into  the  small  intestine. 

If  signs  of  improvement  do  not  soon  follow  the  proce- 
dure described  above,  and  the  algid  stage  of  the  (Asease 
supervenes,  recourse  should  be  had  to  the  second  method, 
of  introducing  tluid  recommended  by  Cantani  and  called 
by  him  "hypodermoclysis,**  and  consisting  in  the  injec- 
tion of  a  hot  saline  solution  into  the  subcutaneous  tissue. 
About  one  drachm  of  common  salt  is  dissolved  in  a  quart 
of  distilled  water  at  a  temperatnre  of  100"  to  105'  F. 
The  apparatus  for  this  should  consist  of  a  glass  funnel 
with  a  long  rubber  tube  attached  to  a  hypodermic  needle 
of  fairly  large  calibre.    The  needle  is  mtroduced  in  the 

?:luteal,  interscapular,  lumbar,  or  iliocostal  region,  the 
unnel  being  held  at  about  the  level  of  the  pauent,  and 
the  needle  pushed  so  far  in  that  it  may  be  moved  freely 
in  the  subcutaneous  tissue.  The  reservoir  is  then  ele- 
vated slowly  so  that  the  fluid  runs  into  the  tissue  by  the 
force  of  gravity  and  its  distribution  is  aided  by  the  man- 
ipulation of  the  fingers.  When  about  half  of  the  fluid 
has  been  introduced  the  needle  is  removed  and  the  re- 
mainder is  injected  in  another  place.  The  method  seems 
to  be  rational  and  is  supported  by  strong  evidence  by 
Cantani,  who  has  made  extensive  use  of  it.  It  was  also 
extensively  employed  in  the  Hamburg  epidemic.  It  is 
easier  of  application  than  the  older  method  of  intravenous 
injection  that  has  been  employed  for  many  years,  and 
it  seems  to  be  attended  w^th  better  permanent  results. 
Either  or  both  of  these  methods  must  be  employed  earlier 
than  is  usually  the  case,  and  before  the  actual  symptoms 
of  death  have  made  their  appearance ;  to  wait  too  long  is 
to  throw  away  all  chances  of  success.  The  amelioration 
of  the  symptoms  is  usually  very  striking  and  prompt, 
due  to  the  introduction  of  tluid  and  warmth ;  but  improve- 
ment is  frequently  of  short  duration.  The  procedure  may 
be  repeated  if  the  indications  for  it  return;  but  experi- 
ence has  led  to  the  belief  that  three  or  four  injections  of 
a  quart  or  more  are  all  that  are  likely  to  be  beneficial. 

nest  and  quiet  being  of  the  greatest  importance,  owing 
to  the  exhausting  nature  of  the  disease,  it  must  be  a  mat- 
ter of  judgment  to  what  extent  active  measures  to  combat 
the  conditions  as  they  arise  are  wise.  The  patient  should 
be  kept  as  quiet  as  is  compatible  with  proper  care. 

During  collapse  the  condition  of  the  circulation  excites 
most  solicitude.  When  the  pulse  at  the  wrist  is  lost  and 
cvanosis  appears,  the  most  efficient  remedv  is  the  injec- 
tion of  fluid  either  intravenously  or  beneath  the  skin,  as 
already  described.  Where  the  loss  of  fluid  is  less  pro- 
nounced, careful  stimulation  with  cold  champagne  or 
brandy  and  water  may  be  tolerated  by  the  stomach. 
Subcutaneous  injections  of  ether  or  nitroglycerin,  if  used 
with  care  and  not  contraindicated  by  the  condition  of  the 
patient,  may  give  good  results.  Inhalations  of  small 
doses  of  amyl  nitrite  may  also  prove  beneficial.  In  the 
early  stages  of  the  disease  opium  may  be  used  to  relieve 
pain,  for  it  also  tends  to  check  the  diarrhoea.  But  in  the 
later  stages,  when  there  is  danger  of  collapse,  this  drug 
should  be  avoided.  Pain  must  then  be  relieved  by  other 
means,  such  as  hot  applications,  moderate  counter-irrita- 
tion, inhalations  of  chloroform,  or  subcutaneous  injec- 
tions o€  camphor  rubbed  up  with  olive  oil  in  the  propor- 
tion of  one  part  of  camphor  to  nine  parts  of  oil  sterilized 
by  heat.  Gentle  massage  may  give  relief  from  pain,  but 
is  likely  to  disturb  the  patient  more  than  is  wise. 

Thirst  can  best  be  relieved  by  ice  held  in  the  mouth, 
cold  carbonated  water,  or  nourishing  fluids  given  in 
small  amounts  and  at  frequent  intervals. 

To  prevent  loss  of  heat,  the  patient  should  be  kept  in 
a  warm  room,  the  skin  should  be  kept  as  dry  as  possible 
without  disturbing  the  patient,  and  he  should  have  dry 
heat  applied  by  means  of  hot -water  bottles  or  warm 
bricks;  or  the  temperature  may  be  maintained  by  hot 
compresses. 

After  recovery  from  the  severe  stage  of  the  disease  the 
treatment  must  follow  the  indications  as  they  arise. 
Particular  attention  must  be  given  to  the  diet,  relapses 
being  frequently  tmceable  to  neglect  in  this  direction. 

Prophylaxis. -^Tyio    principles  govern  the    measures 
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-which  should  be  taken  to  avoid  cholera.  The  flrat  looks 
To  the  ex  elusion  of  living  cholera  spirilla  from  Uic  gastro- 
jateitiual  tract ;  Ibe  second  refers  to  preserving  any 
naturul  resistance,  particularly  on  the  part  of  llie  intes- 
line,  to  injury  due  Ui  Ihc  presence  of  that  organism  in 
the  intGBtioal  contents.  It  is  believed  thut  tlie  toxins 
firodnced  by  the  cholera  spirilliini  are  not  abiiorbed 
tlirou^b  intact  Intestinal  epithelium,  but  gain  entrace  lo 
the  circulation  only  alter  the  epltbeliiim  has  become 
damaged,  necrosed,  or  desquamated.  Therefore  all  diet* 
ary  indiscretions  wbicb  might  cause  intestinal  irritation 
are  to  be  avoided.  Over-fttlgue  and  exposure  to  cold 
are  to  he  carefully  guardedagalnst.  But  it  appears  vise 
Bot  suddenly  to  cbange  the  ordinary  mode  of  life,  but 
simply  to  follow  tlie  usual  habits  In  a  temperate  manner. 
Tlie  frc-e  use  of  alcnhol  afipears  to  be  extremely  danger- 
ous. Those  additled  to  its  use  are  particularfy  auscep- 
tible,  and  wlieu  attjickecl  by  tlie  disease  the  prognosis  Is 
bod  in  people  of  inlempciBte  habits.  Care  in  the  charac- 
ter of  the  food  is  important.  All  articles  which  might 
«arry  infection  should  be  avoided  entirely,  or  partaken 


tug  point.  Prolonged  boiling  Is  not  necessary,  but  to 
Insure  tbe  death  of  tlie  splrilTum  it  is  safest  actually  to 
boll  liquid  articles  of  food.  It  has  been  recommended  lo 
lake  acid  drinks,  such  as  very  weak  hydrochloric  add.  as 
a  prophylactic  measure,  but  It  seems  doubtful  whether 
Ibis  is  a  wise  measure.  In  view  of  the  danger  to  the  diges- 
tion if  BuRicient  acid  betaken  to  act  as  an  effective  agent 
In  killing  the  spirillum.  Particular  care  should  be  exer- 
cised against  infection  by  those  attending  coses  of 
cholera.  They  should  disinfect  tbe  hands  immediately 
After  tliej  have  come  in  contact  with  the  dejecta  or  voml- 
lus  from  the  patient.  A  two-  or  three-pcr-ccut.  solution 
of  carbolic  acid.  1  in  1 ,0U0  solution  of  mercuric  chloride, 
vr  a  solution  of  "  chloride  of  lime  "  may  be  used  for  this 
purpose.  It  is  possible  that  peroxide  of  hydrogen  might 
tiod  useful  applicaliou  for  this  purpose  and  in  cleansing 
llie  patient,  particularly  for  rinsing  the  moutb ;  its  free- 
dom from  toxic  properties  and  odor  and  its  acid  reaction 
parliciilarly  commending  it. 

The  public  measures  for  preventing  the  spread  of 
cholera  must  be  ilirected  toward  tiie  destruction  of  tbe 


and  vomitus,  on  the  beililfng  and  clothing,  and  on  the 
bands  or  jiersons  of  those  attending  him.  As  tbe  patient 
nrnst  be  kept  as  quiet  as  possible,  the  evacuations  must 
be  received  in  a  bed-pan  and  disinfected  before  being  dis- 
poaei)  of.  For  this  purpose  milk  of  lime  lias  been  found 
very  cAlcaciuus.  This  may  be  prepared  as  follows;  One 
volume  of  quicklime,  which  must  not  be  air -slaked,  la 
placed  In  a  large  vessel  containing  an  equal  volume  of 
water.  This  is  gradually  absorbed  by  the  lime,  which 
then  falls  to  powder.  Three  volumes  of  water  are  then 
added  and  tbe  whole  is  stirred  to  a  thin  creamy  fluid.  Of 
this  equal  parts  should  be  added  to  tbe  dejecta  and  the 
mixture  allowed  to  Htand  for  an  hour,  when  disinfection 
•nay  Ijc  considered  complete.  Fresh  "chloride  of  lime  " 
tnay  also  be  used,  a  large  heaping  tablcspoonful  of  the 
powder  beingodded  to  each  quart  of  tbe  evacuations  an  j 
thoroughly  mixed  with  tbem.  In  half  an  hour  the  mixt- 
ure may  be  regarded  as  harmless.  The  bands  of  the 
attendants  should  be  dlsinfe<;ted  immediately  after  com- 
ing Id  contact  with  the  patient.  The  suoernatant  fluid 
obtained  by  mixing  3  parts  of  fresb  "  chloriilu  of  lime  " 
and  100  parts  of  water,  shaking,  and  allowing  the  aedi- 
ment  to  settle,  may  be  used,  or  a  two-  lo  three- per -cent, 
solution  of  carbolicacid,  or  1  iuS.OOOcorrosivesublimate. 
These  solutions  may  also  be  used  to  cleanse  Ibe  patient. 
Sheets  and  linen  may  Iw  soaked  in  1  in  1,000  solution  of 
corrosive  sublimate,  the  above  solution  of  carljolic  acid. 
or  In  a  three -per- cent,  solution  of  green  or  soft  (potash) 
«okp,  with  or  without  tlie  addition  of  live  per  cent,  of 
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crude  carbolic  acid.  The  fluid  must  completely  cover 
Ibe  articles.  The  Bimple  soap  solution  must  act  for 
iwanty-four  hours;  the  carbolized  soap  solution  will  dis- 
infect within  twelve  hours.  Weak  formalin,  two  per 
cent.,  may  also  be  used  where  Its  odor  and  irritating 

firoperties  are  unobjectionable,  [n  emergencies,  where 
adlitles  for  carrying  on  such  disinfection  cannot  be  ob- 
tained, boiling  or  burning  nay  bo  employed  to  destroy 
the  spirilla. 

The  bodies  of  the  dead  sbould  be  disinfected  or 
wrapped  in  a  sheet  wet  with  1  In  1,000  corrosive  sub- 
limate solution,  and  placed  in  a  tight  cotHn  upon  a  layer 
of  aome  absorbent  material.  The  sick-room  must  be  dis- 
infected with  sulphurous  acid  or  formaldehyde,  or  thor- 
oughly waabed  with  1  in  1,000  corrosive  sublimate,  and 
be  well  aired  and  dried  out  before  being  again  occupied. 
ffarold  C.  Emit. 
Revised  by  EdieaTd  K.  Ihijtham. 

ASPIRIN  is  the  monoaceticacidester  of  salicylic  acid 
C.H..  O.  COCH,.  COOH.  It  occurs  as  a  white  cryj-lal- 
linu  powder  with  a  melting-point  of  135°  C.  Ik  altnoHt 
in.soluble  in  cold  water,  but  rather  freely  Holuble  in  al- 
nihol  and  ether.  Heat  and  alkalies,  such  as  Hodium 
bicarbonate  and  ammonium  carbonate,  decompose  the 
pniduct.  It  is  incompatible  with  anlipyrln;  it  should  be 
kept  in  a  oool.  dry  place  in  securely  stoppered  bottles. 

Owing  to  the  inKolubility  of  aspirin  in  acid  fluids,  it 
is  thought  lo  pass  unchanged  through  the  slomaeh  anri 
be  decomposed  in  the  alkaline  secretions  of  the  intes- 
tine, with  liberation  of  sabcylic  acid.  It  llicrefore 
should  not  influence  digestion  or  the  functional  action  of 
the  stomach.  Nor  does  it  influence  the  heart  'm  action 
or  produce  unjdeasant  nervous  symptoms.  It  i.-- anti- 
pyretic, analgesic,  antirheumatic,  awl  intestinal  antLsep- 
tic  through  the  action  of  its  salicylic-acid  content. 

The  therapeutic  apphcation  of  aspiiin  includes  \ti 
iihC  in  cases  where  the  salicylates  are  uidicated.  It  re- 
lieves the  pain  and  reduces  the  swellinfc  in  rheuni.itic 
fever;  it  is  useful  in  muscular  rheumatism,  in  chronic 
rheumatic  affections,  gout,  and  arthritis  deformaai. 
It  has  ab<o  htttn  employed  in  neuralgia,  including  sci- 
atica, in  influenza,  pneumonia,  the  pain  of  pleiiricy,  and 
it  is  said  to  be  of  service  in  diabetes,  chorea,  etc. 

The  dose  '»  from  0.3  to  1.0  em.  (5  lo  1,'i  grains)  pven 
in  tablets  or  wafers,  followed  by  copious  draughts  of 
wnter.  It  should  nei'er  be  given  in  conjunction  with 
alkalies  or  alkaline  waters.  John  W.  wainwright. 

ATOXYL  Is  the  acid  sodium  salt  of  arsenic  acid,  in 
wliich  one  hydroxyl  of  the  arsenic  acid  has  been  replacwl 
or  substituted  by  a  molecule  of  aniline.  It  iii  a  white 
powder  with  a  faintly  salty  taste,  soluble  in  warm  water 
to  twenty  percent.,  or  to  seventeen  percent,  in  water 
at  15°  C.  I'pon  Htanding,  aqueous  soliitionn  of  ato.xyl 
turn  a  yellowish  tint;  the  same  follows  the  boiling  of  nn 
aqueous  solution.  It  is  said  to  contain  one-fortieth  the 
tD.\ic   properties  of   arsenic  add  or  one-twentieth  that 

Autopsies  showed  that  animals  which  had  be(<n  given 
poisonous  doses  of  atovyl  possesseit  the  typical  lenions 
of  aiBenic  poisoning,  such  as  hemorrhages  from  the  kid- 
neys, etc.  It  is  indicated  in  conditions  calling  for  ur- 
seme,  and  its  employment  materially  shortens  the  course 
of  treatment  from  the  fact  that  much  larger  qunntiticH 
of  artienic  are  abitorbe^l  without  giving  rise  to  the  cul- 
laipral  effects  where  arsenic  is  pushed.  It  has  l)een 
favorably  reported  upon  in  skin,  nerve,  and  blood  dis- 
turbances. Nutrition  is  improve<l  in  tuberculosis,  while 
favorable  results  have  been  reporteil  in  anaemia,  cliloro- 
sli.  neurasthenia,  hysteria,  sciatica,  spasmodic  asthma, 
furunculosis.  angina  pectoris,  contracting  kidney,  nrte- 
riosclerosU.  malaria,  and  syphilis.  Robierl  Koch,  who 
was  sent  by  the  (jerman  Government  to  East  Africii 
lo  study  trypanosomiasis  (sleeping  sickness),  reports 
aioxyl  a  specific.  Much  hos  been  written  concerning 
the  use  of  atoxyl  in  syphilis.  MetehnikofT  claims  that 
infection  can  be  prevented,  two  weeks  after  exposure, 
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by  injecting  the  remedy  around  the  point  of  infection. 
Later  stages  of  the  disease  are  said  to  yield  to  atoxyl 
treatment. 

Like  other  arsenical  preparations  atoxyl  may  pro<iuce 
toxic  symptoms  if  pushed  too  rapidly;  indeinl.  Borne- 
man  reports  a  case  of  blindness  from  optic-nerve  atro- 
phy following  the  injection  of  27.0  gm.  of  atoxyl  in 
twenty-per-cent.  solution  covering  a  period  of  three 
months'  treatment  for  lichen  ruber  planus.  There  was 
arsenical  hyperkeratosis  of  the  palms  and  soles,  and  ar- 
senic was  found  in  the  stooLs  three  weeks  after  the  last 
injection.  Such  heroic  dosing  should  be  refrained  from, 
and  the  patient  should  be  watched  closely  during  treat- 
ment. 

The  average  dose  of  atoxyl  is  from  0.02  to  0.05  gm. 
(i  to  ^  of  a  grain)  hypodermically.  It  may  be  gradu- 
ally increased  to  0.2  gm.  (3  grains).  When  such  doses 
are  used  its  application  should  take  place  twice  a  week. 
Intravenous  and  intramuscular  inject ioiLs  have  been 
employed,  but  subcutaneously  it  meets  all  requirements, 
as  it  IS  not  irritating.  Solutions  should  be  boiled  to 
sterilize  before  injections.  Atoxyl  may  be  given  in  con- 
jimction  with  Blaud's  mass  and  auinine. 

John  W.  Wainwright. 

AUTOLYSIS. — Syfwfit/mfi — Autodigestion,  self-diges- 
tion, autocytolysis.  Definition. — The  digestion  of  cells, 
protoplasm,  or  the  proteins  of  body  fluids,  by  the  en- 
zymes which  they  normally  contain. 

As  the  first  step  in  the  discovery  that  living  cells  may 
contain  enzymes  capable  of  dige.sting  proteids,  may  be 
counted  the  old  observation  that  amoeba*  are  able  to  di- 
gest 8(jlid  masses  of  protoplasm  that  they  have  engulfed, 
by  virtue  of  digestive  enzymes  contained  within  their 
own  cytoplasm.  The  next  step  was  the  observation  by 
Hoppe-Seyler,  in  1871.  that  the  dead  tissues  within  the 
body  may  undergo  liquefaction  without  putn»faction,  and 
that  the  process  resembles  the  action  of  the  digestive  en- 
zymes. It  was  not  until  1890  that  the  n^al  nature  of 
autolysis  was  first  brought  out  by  Salkowski,  who 
showed  that  the  softening  of  dead  tissues  preserved 
from  putrefaction  was  a  true  process  of  digestion  brouja;ht 
about  by  intracellular  proteolytic  enzymes,  and  yielding 
tyrosin  and  leucin  just  as  in  pancreatic  digestion.  But 
little  more  work  was  done  upon  this  subject  until  1900, 
when  it  was  again  op<*ned  up  by  the  studies  of  Jacobv. 
and  since  that  time  it  has  l)een  investigated  extensively 
and  with  very  fruitful  results. 

Autolysis  IS  generally  studied  by  the  method  first 
usvd  by  Salkowski.  which  def)ends  ui>on  the  fact  that  the 
bacteria  of  putrefaction  may  l>e  held  in  check  bv  certain 
antiseptics  that  have  relatively  little  injurious  influence 
upon  the  enzymes.  The  common  met  hot!  of  procedure  is 
to  grind  up  the  organs  or  cells  that  are  to  be  examined 
to  a  fine  pulp,  place  the  mass  in  flasks,  after  diluting 
with  water,  salt  solution,  or  very  dilute  acid  solution, 
and  then  add  the  antiseptic.  Toluol,  chloroform,  and 
thymol  art*  mt)st  commonlv  used,  but  comparative 
studies  sei'm  to  show  that  of  thes<»  toluol  has  the  least 
ilepressing  effect  upon  the  autolytic  processes.  It  is 
also  pos.sible  to  secure  tissues  in  an  aseptic  condition  ami 
permit  them  to  autolyze  a.'^ptically  with(»ut  the  [)re.sence 
of  antisi'ptics;  therateofautolvsis  under  these  conditions 
is  more  rapid  than  in  antiseptic  autolysis,  hut  tiie  prac- 
tical difficulties  are  s(»  great  that  it  is  employed  but 
relatively  Uttle.  Autoly.sis  [)rocee(ls  most  rapidly  if 
the  material  is  kept  at  body  temperatun*,  but  will  go  on 
slowly  even  at  nearly  the  freezing-point,  as  shown  by  the 
slow  "ri|X'ning"  of  meat  in  storage,  which  is  an  auto- 
lytic [)rocess.  The  presence  of  any  substances  that  will 
impair  or  destroy  ordinary  proteolytic  enzymes  will 
pn'vent  autolysis,  f.tj..  formalin,  aleoiiol.  bichloritl  of 
mercury,  etc.  To  determine  the  rate  or  amount  of 
aut(»lysis  the  usual  methcKl  employed  is  to  heat  the  auto- 
lyzing  material  to  boiling  at  the  close  of  the  experiment, 
filter,  and  determine  the  proportion  of  the  total  nitrogen 
that  is  in  a  soluble,  non-coagulable  form:  this  figure  can 
then  be  comj)ared  with  the  results  obtained  from  con- 


trol specimens  that  have  been  first  heated  to  destroy 
the  enzymes,  and  thus  the  amount  of  disintegration  of 
the  tissue  [)roteins  into  soluble  substances  can  be  esti- 
mated. Another  method,  suitable  for  many  kinds  of 
studies,  has  been  advocated  by  Wells  and  Benson;  this 
consists  in  estimating  the  amount  of  changes  in  the 
freezing-point  and  the  electrical  conductivity  of  the  auto- 
lyzing  mixture,  wliich  are  greatly  modified  during  the 
course  of  the  digestion  because  of  the  conversion  of  the 
large  molecular  complexes  of  protoplasm  into  smaller 
crystalloidal  molecules  that  increase  the  conduct ix-ity 
and  depress  the  freezing-point.  The  latter  method  is 
particularly  advantageous  where  the  amount  of  material 
available  is  limited,  and  where  large  numbers  of  deter- 
minations must  be  made  for  the  plotting  of  curves. 

Since  the  pubHcation  of  Jacoby's  paper  awakened  in- 
terest in  the  subject  of  autolysis,  extensive  investigations 
have  been  made  by  many  workers,  who  have  demon- 
strated that  the  property  of  autolysis  is  inherent  in  every 
cell,  whether  animal  or  vegetable,  including  not  only  the 
actively  metaboUzing  cells  of  such  organs  as  the  liver, 
l3ut  even  the  stroma  cells :  and  also  unicellular  oi^gan- 
isms.  such  as  yeasts  and  bacteria.  However,  the  rate 
at  which  autolysis  occurs  in  different  sorts  of  cells  va- 
ries greatly,  such  active  cells  as  those  of  the  liver  disin- 
tegrating very  rapidly  as  compared  with  stroma,  muscle, 
and  nerve  cells.  As  commonly  observed  in  experimen- 
tal work,  autolysis  does  not  begin,  or  at  least  does  not 
become  appreciable  in  amount,  during  the  first  two  or 
three  hours  after  the  tissue  has  been  removed  from  the 
body ;  then  the  rate  of  proteid  disintegration  begins  to 
increase  rapidly,  reaching  a  maximum  from  the  twelfth  to 
the  twentieth  hour  (at  body  temperature),  then  subsidini^ 
until,  after  the  forty-eighth  hour,  the  daily  increase  is  al- 
most inappreciable.  The  intracellular  proteolytic  enz)rme» 
which  accomplish  this  disintegration  are  not  altogether 
like  either  pepsin  or  trypsin;  they  resemble  the  latter  in 
carr>'ing  the  digestion  beyond  the  stage  of  peptones  to- 
their  ultimate  constituent  amin<>acids.  but,  like  pepsin, 
for  the  most  part  they  act  best  in  a  faintly  acid  medium, 
and  are  inhibited  almost  entirely  by  alkalies  no  stronger 
than  0.4  ixt  cent.  NaOH.  The  cleavage  products  that 
they  pn)duce  from  proteins  differ  from  those  of  tryptic 
digestion  in  containing  a  much  larger  proportion  of  the 
nitrogen  in  forms  simpler  than  the  amino-acids,  especially 
ammonia  compounds;  tliis  extreme  cleavage  is  probably 
the  result  not  of  one,  but  of  8<»veral  intracellular  enzymes, 
including  not  only  enzymes  that  decomjKJse  proteins  into 
amino-acids.  but  also  those  that  decompose  the  amino- 
acids  into  ammonia  compounds  (deamidizing  enzymes). 
Probably  as  a  result  of  this  deamidizing  process,  organic 
acids,  especially  lactic,  acetic,  and  butyric,  are  formed 
in  consiclerable  ({uantities. 

As  cells  contain  substances  other  than  the  proteins,  the 
changes  of  cellular  autolj'sis  are  by  no  means  limite<i  to 
proteoly.sis.  (llycogen  is  split  very  (juickly  into  glucose, 
which  in  turn  is  further  disorganized.  The  intracellular 
fats  are  sf)lit  by  the  lipast»  wliich  every  cell  ccmtains,  sa 
that  free  fatty  acids  may  be  found  in  autolyzing  organs. 
Microscopically  there  may  Ik»  found  what  seems  to  lx»  an 
increat^^e  in  the  amount  of  fat  in  the  cells,  resembling 
the  changes  of  fatty  degeneration;  but  analysis  shows 
tiiat  there  is  not  an  actual  increase  in  fat,  but  rather  a 
decrea.s(\  the  fat  microscopically  observetl  being  simply 
the  result  of  the  lilxTation  of  fats  held  normally  in  an 
unstainablc  condition  in  the  protoplasm  of  the  hving 
cell.  l>(H'ithin  is  also  decomposed,  yielding  cliolin. 
Reducing  sub.stances  ai)|>ear,  and.  as  before  mentioned, 
volatile  fatty  acids  are  protluced.  The  nucleo-proteins 
are  attacked  early,  causing  the  nuclei  to  lose  their 
characteristic  staining  properties,  and  the  nucleic  acids 
wiiieh  are  liberated  are  decomf)osed  by  special  enzymes, 
the  nucleaars,  so  that  free  purin  bases  appear;  these  in 
turn  may  be  altered,  adenin  and  guanin  being  change*! 
into  xanthin  and  hypoxanthin  by  the  enzymes  adenr.s^ 
and  (fuann.si'. 

AiToLYsis  AS  A   PnYsiouKJirAL  PROCESS. — In  vie«\r 
of  the  fact  that  every  Hving  cell,  so  far  as  known, 
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provided  with  proteolytic  enzymes,  it  would  seem  prob- 
able that  these  must  be  of  importance  to  the  cells  in  per- 
forming their  normal  functions,  for  it  scarcely  seems  rea- 
sonable to  contend  that  the  cells  are  ecjuipped  with  these 
enzymes  solely  for  the  purpose  of  acting  as  scavengers 
of  the  dead  cells.  Furthermore,  we  have  ample  reason 
to  believe  that  the  cells  have  need  of  proteolytic  enzymes 
in  order  to  be  able  to  utihze  the  protein  supplies  brought 
in  the  blood,  and  perhaps  also  for  the  purpose  of  bund- 
ing up  the  cell  proteins  themselves.  Tnerefore  it  seems 
very  likely  that  the  autolytic  enzymes  are  simply  the 
proteolytic  enzymes  that  have  to  do  with  normal  cellular 
metabolism,  and  that  they  act  autolytically  only  when  the 
cell  is  killed,  or  shut  off  from  its  supply  of  nourishment, 
or  under  other  abnormal  conditions,  and  there  is  some 
evidence  in  favor  of  this  view.  For  example,  Jacoby 
found  that  if  he  ligated  off  a  portion  of  the  liver  of  a 
dog,  and  let  the  animal  live  a  few  days,  the  necrotic  tissue 
showed  an  accumulation  of  leucin,  tyrosin,  and  other 
products  of  protein  hydrolysis,  which  suggests  that  these 
same  processes  of  hydrolysis  are  going  on  in  the  liver 
constantly,  only  the  products  of  the  hydrolysis  are, 
under  normal  conditions,  removed  by  the  circulating 
blood  as  fast  as  fonned.  Furthermore,  actively  func- 
tionating tissues,  such  as  the  uterus  and  mammary 
gland  in  pregnancy,  show  much  more  active  autolysis 
than  do  the  same  tissues  when  in  the  resting  state; 
and  Schlesinger  found  that  autolysis  is  most  rapid  in 
newborn  animals.  Schryver  found  evidence  that  ani- 
mals which  had  been  fed  on  thyroid  gland,  which  increases 
the  protein  metabolism,  showed  a  more  rapid  autolysis 
of  the  liver  than  control  animals:  however,  the  wnter 
has  been  imable  to  find  any  evidence  that  thyroid  ex- 
tract increases  the  rate  of  autolysis  under  experimental 
conditions.  Nevertheless,  in  spite  of  this  supportive 
evidence,  it  must  be  admitted  that  at  the  present  time  we 
are  by  no  means  certain  that  the  enzymes  that  cause 
autolysis  of  dead  tissues  perform  any  part  in  normal 
metabolism,  or.  indeed,  that  these  same  enzymes  really 
exist  in  the  intact,  normal  cell  in  an  active  condition 

Another  inteiestjn^  problem  is  the  manner  in  which 
the  autolytic  enzymes  are  kept  from  digesting  the  living 
cells,  and  why  they  attack  only  dead  or  injured  cells; 
it  will  be  noted  that  this  nuestion  is  much  the  came  as 
the  old  problem  of  the  defence  of  the  gastro-intestinal 
micosa  from  the  enzymes  of  the  digestive  fluids.  There 
are  several  observations  that  bear  upon  this  point. 
One  is  that  the  blood  serum  has  a  powerful  inhibitory 
action  upon  the  autolytic  processes,  so  that  if  a  large 
excess  of  serum  is  present  in  proportion  to  the  amount  of 
cells,  as  in  a  serous  exudate,  autolysis  may  be  held  entire- 
ly in  check.  This  inhibition  seems  to  be  due  to  specific 
antibodies  present  in  the  serum,  which  are  readily  de- 
stroyed by  heat,  by  acids,  and  also  by  alkalies  in  any 
considerable  concentration.  As  these  antibodies  arc 
particularly  susceptible  to  acids,  the  development  of 
an  acid  reaction  in  an  autolyzing  area  greatly  facilitates 
the  process,  while,  so  long  as  the  tissues  are  kept  alka- 
Kne,  autolysis  is  prevented.  Furthermore,  the  autolytic 
enzymes,  independent  of  any  question  of  antibodies, 
with  a  few  exceptions  act  much  better  in  an  acid  than 
ID  an  alkahne  or  neutral  medium.*  Therefore  it  may 
well  be  that  in  the  living  tiss  les.  bathed  with  the  normal 
quantities  of  constantly  changing  blood  and  lymph, 
the  autolytic  enzymes  are  held  in  check  by  the  anti- 
bodies of  these  fluids;  and  at  the  same  time  the  great 
neutraUzing  power  of  the  blood  plasma  prevents  the 
development  of  an  acid  reaction  from  any  of  tlie  prod- 
ucts or  cellular  inetaboHsm.  -\s  soon  as  circulation  is 
stopped  by  any  cause,  since  the  supply  of  antibodies  is 
thus  cut  off,  autolysis  can  l>egin  after  a  latent  period 
during  which,  presumably,  the  effect  of  the  antibodies 
present  is  being  exhausted;  once  autolysis  is  started,  the 
formation  of  volatile  fatty  acids  favors  greatly  the  a  - 

•  There  are  a  few  autolytic  enrymes.  notably  those  of  the  leu- 
?rK^  »nd  bone  marrow  (Opie).  and  an  enrj-me  in  the  spleen 
(Ueoin).  that  act  best  in  a  slightly  alkaline  medium. 


tivity  of  the  enzymes,  and  so  the  process  soon  begins  to 
increase  greatly  m  rapidity. 

Another  possible  factor  in  the  defence  of  the  cells 
against  their  own  enzymes  is  that  to  a  certain  degree  the 
autolytic  enzymes  of  each  or^an  are  specific  for  the  cells 
of  that  organ  (Jacoby).  tor  example,  liver  extract 
will  not  digest  lung  tissue,  or  kidney,  or  spleen.  Leu- 
cocjrtic  enzymes,  however,  seem  to  be  capable  of  splitting 
foreign  proteins  of  all  sorts.  (The  digestion  of  one  cell 
by  enzymes  derived  from  some  other  cell  is  callecl 
heterolysU.)  Still  another  reason  that  may  be  advancetl 
to  explain  the  attacking  of  a  cell  by  its  own  enzymes 
immediately  after  its  nourisliment  is  shut  off,  is  to  be 
found  in  the  conditions  of  chemical  equilibrium.  Dur- 
ing life  constant  new  supplies  of  proteins  are  being 
brought  to  the  cell,  and  the  products  of  proteolysis  are 
carried  away  or  oxidized  as  fast  as  formea;  when  circu- 
lation stops,  the  process  of  splitting  goes  on  without 
the  introduction  of  any  new  supplies  of  material,  and 
hence  the  tissues  are  not  replaced  as  fast  as  they  are 
destroyed,  and  the  products  of  their  decomposition 
accumulate  for  lack  of  any  means  of  destroying  or  re- 
moving them.  There  can  be  no  question  that  the  supply 
of  food-stuffs  is  of  essential  importance  in  determimng 
autolytic  chants,  for  it  has  been  found  that  bacteria 
and  yeasts  begin  to  undergo  autolysis  when  they  are 
taken  out  of  nutrient  media  and  placed  in  distilled  water 
or  salt  solution.  So  long  as  the  bacteria  are  supplied 
with  nourishment,  autolysis  is  not  marked,  but  when 
nutrient  material  is  lacking  the  autolytic  decomposition 
is  no  longer  repaired,  and  the  bacteria  disintegrate. 
Presumably  the  same  rules  apply  to  the  individual  cells 
of  complex  organisms. 

Lastly,  it  must  be  considered  that  enzymes  exist  in  the 
cell  to  greater  or  less  extent  in  their  inactive  zymogen 
form,  and  are  perhaps  changed  into  the  active  form  as 
needed,  and  inhibited  or  changed  back  again  when  their 
work  is  temporarily  finished. 

Autolysis  in  Pathological  Conditions, — All  absorp- 
tion of  dead  or  injured  tissues,  and  of  organic  foreign 
bodies,  seems  to  be  accomplished  by  means  of  the  diges- 
tive action  of  the  enzymes  of  the  cells  and  tissue  fluids. 
We  may  distinguish  between  the  digestion  brought 
about  by  the  enzymes  of  the  digested  tissue  itself,  or 
autolysis  in  the  limited  sense  of  the  word,  and  difi:e!>tion 
by  enzymes  from  other  cells  or  tissue  fluids,  or  heteroly 
sis,  although  in  ordinary  a*»age  the  word  autolysip  covers 
both  processes.  Heterolysis  is  accomplished  particularly 
by  the  leucocytes,  which  contain  enzymes  capable  of 
digesting  not  only  leucocytic  proteins  but  apparently 
every  other  sort  of  protein,  from  senim  albumin  to  cat- 
^t  ligatures.  The  heterolysis  mav  be  intracellular, 
in  the  case  of  substances  engulfed  by  phagocytes;  or 
extracellular,  either  by  enzymes  normally  containe<l  in 
the  blood  plasma  and  tissue  fluids,  or  by  enzymes 
liberated  by  the  leucocytes  and  fixed  tissue'  cells.  On 
the  death  and  dissolution  of  a  cell  the  intiacellular 
enzymes  are  released,  but  it  is  not  known  to  what  extent 
the  enzymes  may  be  secreted  from  intact  living  cells. 
So  far  as  pathological  processes  show,  the  amount  of 
liberation  of  enzymes  from  normal  cells  is  very  slight, 
if  any;  and  the  digestive  enzymes  present  in  the  blooil 
plasma  seem  to  be  very  feeble,  but  this  is  perhaps 
because  they  are  held  in  check  by  the  antisubstances 
of  the  serum.  Pathr)logical  autolysis  and  heterolysis, 
therefore,  are  brought  about  chiefly  by  enzymes  lil>erate(l 
from  dead  or  injured  cells,  and  both  these  processes 
seem  to  take  place  in  the  s^)ftenin5  of  pathological 
tissues,  etc.  An  infarct  undergoes  gradual  absorption 
l>eca\ise  the  dead  cells  are  digested  by  their  intracellulir 
enzymes,  exactly  as  they  are  when  the  tissue  is  removed 
from  the  body  and  allowed  to  undergo  experimental 
autolysis.  In  addition,  in  the  case  of  the  infarct, 
leucocytes  wander  in  and  disinte^ate.  and  their  liberated 
enzymes  help  in  the  process.  It  is  because  of  the  hetero- 
lysis by  leucocytic  enzymes  that  a  septic  infarct  becomes 
softened  so  much  more  rapidly  than  does  an  aseptic 
infarct,  and  by  comparing  the  rate  of  autolysis  in  these 
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!»*■/  kifylit  fA  infarct-  »*-  ^#-#r  tJiat  cfllubkr  aijtolyi*ij»  is  a 
^^^fy   •!//»•   ifr*A-*r*0i   'A.:   f^miparwl    with   tlie   [»etirn»Iy8is 

It  i*  prtJ^A\jy;  tJiat  tJi^  prrxjijct*  of  autolysis  are  toxic. 
ari/i  X\^.  a/^f/tir  febrile  oofKlition  rjccurring  in  patientg 
»i*h  larr*r  ar^^irf  of  ajieptic  n^irrjms.  or  with  «t<^Til^ 
l»jprftatornai!.  ari'J  Vifii'-f  im*-j»  calle^l  **  fenwrnt  f«-vpr." 
ffiAy  iM^isifA  \fi-  t\tir  t*^k\x  t/i  tJie  a^J«^>rption  of  the*  sub- 
nt.arj/i*-^  \fTf0\'if:*^i  hv  tJi^r  a^rtion  of  the  autoUtic  en- 
zytt^r^..  It  ih  w*-Il  knowTi  tJiat  albunu^HCH  and  peptones 
ar^  t//Xir.  and  i'  i-i  'juite  p^r>^^ble  that  «r>me  of  the  other 
pr'yi'i'-*'-  of  pr'»t*rriK>i«  ar»'  fK^iiirmoiiK:  and  it  has  been 
r»-j¥'?»»*-'ily  -ho-An  »ha»  th'-y  areh«mol>'tic.  Some  of  the 
nyrfiptoro*?  of  *!ipp'jration.  f/articularly  the  fever  and 
i'UiWh.  hiivir  \jfi:u  'AM-rWtt'ii  rather  to  the  aiitoU'tic  prtKl- 
ij'-t.ft  than  »o  thf  }mi'Xfni»\  \jfAmmn.  {[particularly  as 
%M'\*^\f  *jpp'iration  is  a/*c*>rTif^nie*l  by  frver.  In  all 
rjfUfiifiotiM  riAV/^'iatM  with  autolvfiis  albiimrjees  mav 
A\t\f'^T  in  'h**  'jrin".  and  it  is  '^uite  prr>bable  that  they 
«oijld  *rH^i'0i  ui'tT*'  or  leas  intoxication  before  being 
Hirninated. 

A*i  S'fj'-dfic  iiiManc'-s  of  antolvsis  in  patholo^dcal  con- 
di?lr/fi.n  ffjAy  1^-  rrienMoruf<J  the  following: 

SffTftt'ir  Arf/ip  nml  EruilaieB.  -  The  processes  tlmt 
tak/r  pla^-*-  irt  a  hi^-al  ari-a  of  wcrohiis  nnist  Ix*  f tincianient- 
ally  'jijit*-  Himilar  tothrijvf  fK*ciirring  in  a  corre«|K)nding 
ini'i-4-  oi  tiii*;:*'  kept  in  an  inciibat€)r  uncier  aseptic  cf)n- 
ditionA.  Til*'  rate  of  th#*  rhanises  as  actually  ol>ser\'ed  is. 
howev'T.  v*'ry  nujr-h  »low#'r  in  th«*  case  of  the  dea'J  tis- 
nt*'  within  th**  livini;  iKxiy.  which  is  (irobably  due  to  the 
inhibitory  effect  of  the  blor^l  sc'nim:  inrle<»d,  if  we  add 
&  large  volume  «»f  blor^l  w.*njni  to  tissues  placed  in  the 
fla>ikH  for  exjM'rinu'nt'tl  autolysis  it  will  l>e  found  that  the 
ratJr  of  aijioiy-i-H  iM  gr«*atly  lessene<i.  In  the  case  of 
vry  larg*'  ar*'as  of  ri'^^Trwis  the  central  |x>rtions  are  found 
to  iindergo  mift«'nin<f  much  faster  than  the  |)eripheral, 
undofibti-d|y  Uthuw  removed  from  the  inhibitory 
fu.'tion  of  the  wnim.  The  disap(K*arance  of  nuclear 
Mtaining,  whieli  k  tin*  usual  microscopic  indication  of 
nw-roHh.  is  j>robably  du«*  to  the  digestion  f»f  the  nucleo- 
prot^'iiH  bv  til*'  proteril^'tif  enzyme's  and  the  nucleases, 
for  if  »it<TiI*'  j>ii'c*»s  ni  tl».sue  which  have  ha<l  their  en- 
7,ytfti'n  d<-<troy«'d  by  liejjtinir  are  implanted  into  animals 
tli<y  iiff  f«>i;i;d  *tt  n-tain  their  nrclear  staining  for 
M'V*T;d  w<'eks.  The  rate  r.f  autolysis  under  exjHTimental 
eoriditir.riH,  as  hUowu  by  thf»  nuclear  changes,  is  in  de- 
tf'n-a^ifig  ord«T,  an  folli>\\s:  Livei.  epithelium  of  the  con- 
vo|ijt«'d  fufmleH  r;f  tlie  kidneys.  si)l(H»n.  pancreas,  collect- 
ing tubuh'S  and  iflornerulfs  of  the  kidney,  alveolar  and 
brorii'hial  ej)it helium  of  the  luni^,  thyroid  epithelium, 
myo^'ardimn,  voluntary  muscle,  s^juamous  epithelium 
of  tlio  «kiri,  eortifal  f«*ll.s  of  the  braui.  connective-tissue 
c<'1|m,  endothelium  oi  bUxMl- vessels. 

If  elu-motaetic  substances  are  forme* I  in  a  necrotic 
jin-ji  the  leuer>e^tes  that  enter  cause  \erA'  rapid  heteroly- 
nis.  In  roHtalioti,  for  example,  there  is  practi^^ally  no 
n'it'»ly-.iM,  but  if  iodoform  is  injected  the  leucocytes 
that  invade  the  area  at  once  caus«'  rapid  softening, 
\%ith  the  formation  cjf  "sterile  pus." 

Suft/iunition  is  an  example  of  yory  rapid  autolysis 
nnd  lietiTolysiM.  partifiilarlv  the  latter  brought  about 
l>y  the  great  numlxT  of  leucocytes  th.it  an?  always 
preH/'Ut,  Ah  living  eell.M  do  not  undergo  digestion,  we 
do  not  get  HUfjpunition.  no  matter  how  many  leticoc yfes 
the;  I!  may  be  prej-i-ni ,  unless  then*  is  also  pn'sent  necrosis 
or  'iome  rion  living  protein  material,  such  as  fibrin,  for 
the  enzymes  to  attack;  this  is  well  illustrat<*d  by  the 
ab«enc<'  of  supnuration  in  erysipelas,  in  spite  of  extreme 
infiltration  witn  leucocyt<'s. 

I'll  inlfittH  undergo  autolysis,  as  Opie  has  pointed  out, 
in  dirci  t  r»roportion  to  the  mnnlMT  of  leiicocytc's,  and  in 
inverm*  proportion  to  the  amount  of  s<*rum.  If  the 
amr>i]nt  of  s<*rum  is  relatively  very  '^reat.  as  in  manv 
foriuM  of  wnnih  pleuritis.  the  antibodies  of  the  senun 
h<»ld  the  en/ymes  of  th<'  leucocytes  in  check,  and  there 
is  little  or  n'»  autolysis;  but  if  the  leticocytes  are  \erv 
iibtmdant  and  the  amount  of  siTum  small,  then  autolysis 
will  occur.      In  this  connection  it  should  be  recalled  that 


the  enzyme*  of  leuctn-ytes  an*  remarkable  in  actinc  best 
in  an  alkaline  oie^iium.  so  that  it  i»  not  necesBaiy  for  an 
aiid  reaction  to  be  lieveloped  in  order  that  they  may 
become  aoti\-e- 

Pneumonla. — The  resolution  of  the  exudate  in  lobar 
pneumonia  is  a  st  rikins  example  of  autolysis  by  leuco- 
cytes, and  its  great  rapidity  undoubtedly  depends  upon 
tlie  fact  tliat  the  proces8  occurs  in  the  alvecth.  and  out  of 
direct  contact  with  the  cireulat*n|r  blood  and  its  anti- 
bo<iies.  The  important  fact  that  in  the  resolution  of 
pneumonia  the  alveolar  walls  escape  digestion  while  the 
exudate  is  lx*ing  taken  away,  is  due  to  the  normal  re- 
fflstance  of  li\ing  cells  to  diigestive  enzymes,  which  in 
this  case  is  certainly  at  least  partly  due  to  the  presence  of 
abundant  blcxxi  in  the  alveolar  walls:  in  case  the  nutri- 
tion of  a  pneumonic  area  is  cut  ofT  by  thrombosis  the 
autoljtic  changes  then  involve  also  tlie  affected  long 
tissue,  resulting  in  pundent  pneumonia,  gangrenous 
softening,  or  abscess  formation.  As  e\idence  of  the 
autolytic  nature  of  resolution  we  have  the  presence  of 
albumoses  and  peptones  in  the  sputum  and  urine  of 
patient^  after  the  crisis  of  lobar  pneumonia,  and  leucin 
and  tyroj-in  have  been  found  in  pneumonic  lungs. 

Livrr  DrgeuertUwns. — In  a  number  of  pathological  con- 
ditions of  the  liver,  of  which  acute  yellow  atrophy  is 
the  tyfie.  autolytic  destruction  of  the  parenchymatous 
elements  is  the  chief  cause  of  the  anatomical  change? 
ol>served,  and  perhaps  also  of  many  of  the  clinical  feat- 
ures. In  acute  yellow  atrophy,  for  example,  we  have 
a  rapid  decrease  in  the  size  and  weight  of  the  liver  be- 
cause of  disappearance  of  a  large  proportion  of  the  hepat- 
ic cells,  and  m  this  coniiition  leucin  and  tyrosin  mav  be 
found  in  the  urine,  while  in  the  blood,  and  especially  in 
the  liver  itself,  there  may  be  found  any  and  ail  of  the 
pnxlucts  of  proteolysis.  Similar  conditions  exist  in 
phosphorus  poisoning,  in  the  ilifTuse  necrosis  obser\-eti 
in  the  liver  in  cases  of  delayed  chloroform  poisoning, 
in  some  cases  of  puer|)eral  eclampsia,  and  in  certain  in- 
fectious conditions  with  hepatic  necrosis,  especially  in 
Weil's  dist^ase.  It  would  seem  that  in  these  conditions 
we  have  the  liver  cells  injured  by  some  poison  that 
stops  the  synthetic  actiN-ities  or  kills  the  cells  outright, 
but  (lex's  not  injure  the  autoMic  enzymes,  so  that  the 
latter  acccmiplish  the  disintegration  of  the  cells.  Possi- 
bly the  rca.son  that  the  Uver  is  peculiarly  liable  to  such 
intra  vitam  autolytic  destruction  lies  in  the  fact  that  it 
is  notably  possesst»d  of  the  most  active  autolytic  enzymes. 

Pnst-mnrtem  Changes.  These  are  undoubtedly  oue  to 
two  factors,  bacterial  action  and  autolysis.  Under  or- 
dinary conditions  the  former  effect  is  so  conspicuous 
that  autolysis  is  not  pn)minent.  but  there  are  instances 
in  which  post-mortem  decom|)osition  is  purely  autolytic. 
The  best  example  is  furnished  by  the  disintegration  of 
the  fetus  that  is  retained  within  the  body  of  the  mother 
after  its  death  from  whatever  cause ;  the  maceration 
of  the  tissues,  and  the  disintegration  of  the  \nscera.  are 
the  result  of  autolytic  processes.  In  the  "ripening'* 
of  meat  kej)t  at  low  temperature  to  prevent  bactenal 
actirjn  we  nave  a  case  of  slowly  continued  autolysis, 
and  even  in  fi.sh  and  meat  cured  \i'ith  brine,  autolysis 
seems  tr)  take  place  in  spite  of  the  strength  of  the  salt 
solutir)n  used.  The  softening  of  the  muscles  after  rigor 
mortis  is  probably  also  the  result  of  autolytic  decom- 
position of  the  clotted  muscle  proteins.  The  microscopic 
chanK(?s  that  occur  in  tissues  undergoing  post-mortem 
decomposition  are  readily  explained  as  the  enect  of  auto- 
lytic attack  upon  the  cellular  structures,  and  are.  in 
fact,  (juite  the  same  as  those  occurring  in  necrotic  areas 
within  the  living  bcnly. 

Tumors.  .\s  necrosis  is  a  prominent  feature  of  mahr- 
nant  tumors,  a'.itolysis  n'sults  in  their  softening  and 
bn-aking  down,  showinjr  that  tumor  cells  ix>88es8  autolj'1- 
ic  enzymes  as  well  as  the  normal  cells  <n  the  body.  It 
is  possible  that  tin'  products  of  this  extensive  autolysis 
that  occurs  in  tumors  have  an  important  influence  in  the 
production  of  cancer  cachexia.  Extracts  of  malignant 
tumors  have  a  decided  hirmolytic  property,  which  very 
probably  is  due  to  these  products  of  autolysis,  and  their 
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absorption  into  the  blood  may  have  to  do  with  the  an»- 
mia  of  cancer  patients.  On  account  of  this  hjemolytic 
property,  blooa-stained  exudates  produced  by  malig- 
nant growths  in  the  serous  cavities  usually  will  be  found 
to  owe  their  color  to  haemoglobin  rather  than  to  red  cor- 
puscles. The  action  of  raoium  and  x-rays  upon  malig- 
nant growths  has  been  ascribed  to  the  effect  of  these 
agencies  upon  the  autolytic  enz>Tnes;  Neuberg  fornd 
that  although  most  enzymes  are  destroyed  or  inhibited 
by  radium  emanations,  autolytic  enzymes  fonii  an 
exception,  for  cancer  tissue  exposed  to  radium  rays 
undergoes  autolysis  faster  than  control  specimens. 
Products  of  protein  hydrolysis  may  be  found  m  tumors 
on  aeoount  of  their  autolytic  disintegration. 

Lenkcemia. — The  abundant  elimination  of  uiic  acid 
and  other  purin  bodies  in  leuksemia  is  probably  due  to  the 
autolysis  of  leucocytes  that  occurs  in  this  disease. 
Leucocytes  obtained  from  cases  of  myeloid  leuksemia 
show  very  active  autolytic  properties,  which  are  com- 
paratively slight  in  leucocytes  from  Ijrmphatic  leuksemia. 
Corresponding  with  this,  the  evidences  of  autolytic  oroc- 
esses  are  much  more  prominent  in  cases  of  myeloge- 
nous leuksemia.  It  seems  quite  probable  that  an  impor- 
tant factor  in  this  autolysis  is  that  the  proportion  of 
leucocytes  to  serum  in  the  circulating  blood  is  greatly 
raised,  so  that  the  antibodies  present  in  the  blood  are  in- 
adeouate  in  amount  to  hold  the  leucocytic  enzjrmes  in 
checK,  as  normally  occurs.  It  has  been  found  experi- 
mentsdly  that  leuksemic  organs,  especially  the  spleen, 
undergo  autolysis  more  completely  and  more  rapidly 
than  do  normal  organs.  The  effect  of  x-rays  upon  this 
disease  is  possibly  the  result  of  their  action  upon  the 
intracellular  enzymes,  as  in  the  case  of  cancer. 

Autolysis  of  Bacteria. — As  prcNnously  mentioned, 
bacterial  cells  present  no  exception  to  the  general  rule 
that  all  living  cells  contain  autolytic  enzymes.  This 
property  of  bacteria  is  shown  as  soon  as  they  are  removed 
from  culture  media  and  placed  in  non-nutrient  fluids, 
such  as  water  or  salt  solution ;  then  the  bacteria  begin 
to  undergo  self-digestion  in  a  few  hours,  sis  if  their  en- 
zymes attacked  the  bacterial  cells  when  there  is  nothing 
else  for  them  to  act  upon.  Likewise,  if  bacterial  cells 
are  placed  in  antiseptics  that  do  not  destroy  the  auto- 
lytic enzymes,  such  as  toluol  and  chloroform,  autolytic 
disintegi-ation  begins  to  take  place  at  once.  In  this  way 
it  hsts  been  possible  to  liberate  from  bacterial  cells  the 
poisonous  substances  that  they  contain,  the  endotoxins. 
It  is  probable  that  such  bactena  as  owe  their  pathogenic 
properties  to  endotoxins  produce  their  effects  only  when 
these  are  released  through  disintegration  of  the  bacterial 
cells  by  autolysis  or  when  the  bacteria  are  digested  by 
the  enzymes  of  the  infected  organism.  On  this  account 
it  is  possible  for  a  perfectly  immunized  animal  to  be 
killed  by  the  injection  of  large  numbers  of  such  bac- 
teria {e.g.f  typhoid,  colon,  cholera)  through  overwhelm- 
ing with  great  quantities  of  endotoxins,  even  when  every 
bacterium  has  been  killed  by  the  protective  agencies 
of  the  animal,  since  when  the  bacteria  arc  killed  the  endo- 
toxins are  liberated  by  digestion  of  the  dead  bacterial 
cells. 

Part  of  the  tissue  digestion  that  occurs  in  infected 
aresis  may  be  due  to  the  action  of  enzymes  liberated  by 
the  infecting  bacteria,  but  as  compared  with  the  effect 
produced  by  the  leucocytes  this  influence  is  probably 
negligible.  Certain  of  the  products  of  autolysis  of  tis- 
sues are  antiseptic  and  it  is  possible  that  a  certain  degree 
of  resistance  is  conferred  by  these  substances  in  local 
infections  accompanied  by  tissue  destruction.  Conradi 
believes  that  it  is  the  accumulation  of  these  antiseptic 
products  of  the  autolysis  of  bacteria  that  accounts  for 
the  grsuiual  dying  out  of  bacteria  grown  on  artificial 
media.  It  is  quite  possible  that  bacterial  toxins  may 
by  destroyed  by  autolytic  enzymes,  for  it  is  known  that 
toxins  are  attacked  by  proteolytic  enzymes. 

//.  Gideon  Wells. 

The  Bibk'osrapby  of  thin  subject  ip  given  by  Salkowaki,  Deutsdie 
KUnik,   1903  (11).   147;  A.  Onwald.  Itiochemisches  Centralblatt, 
1W5  (3),  366;  and  in  the  chapter  on  Autolysis,  in  Wells'  "Chem- 
ical PatboloKy." 


BACILLI  CARRIERS.— It  has  been  known  for  sev- 
eral years  that  persons  convalescent  from  certain  acute 
infectious  diseases  of  known  etiology  may  thereafter 
carry  and  excrete  the  exciting  organisms  from  their 
bodies  for  a  variable  length  of  time.  Almost  coincident- 
ly  it  was  discovered  that  not  only  those  who  have  suf- 
fered from  a  sjxjcific  infectious  disease  harbor  the  causa- 
tive organisms,  but  also  others  who  have  been  in  direct 
contact  with  either  such  patient  or  the  infectious 
material.  These  persons  are  apparently  in  normal 
health,  or  do  not  show  any  symptoms  of  the  specific 
disease.  Recently  the  general  term  of  '*  bacilli  car- 
riers "  or  "  bacteria  carriers  "  has  been  applied  to  such, 
persons. 

It  is  difficult  to  define  strictly  what  constitutes  a  true? 
bacilli  carrier.  The  term  is  subject  to  broad  interpre- 
tation, but,  as  commonly  understood  at  the  present  time, 
certain  restrictions  must  be  made  to  fix  proper  limita- 
tions. Therefore  we  may  say  provisionally  that  a 
bacilli  carrier  is  one  who,  while  apparently  in  good 
health,  or  at  least  not  showing  any  syinptoms  of  a  par- 
ticular specific  infectious  disease,  is  harboring  and  ex- 
creting certain  pathogenic  organisms  of  such  virulence 
that,  when  transmitted  directly  or  indirectlv  to  a  sec- 
ond person,  or  to  an  experimental  animal,  they  are  ca-  , 
pable  of  causing  the  infectious  disease  in  question.  The 
carrier  may  or  may  not  have  given  a  hbtory  of  a  previ- 
ous attack  of  the  oisease. 

The  first  observations  in  this  direction  were  made  in 
connection  with  epidemics  of  cholera,  diphtheria,  and 
cerebrospinal  meningitis.  This  list  of  infectious  diseases 
is  being  constantly  added  to  as  invcHtigations  continue 
along  this  line. 

Asiatic  Cholera. — It  has  been  found  by  a  number  of 
workers  in  epidemiology  that  in  cholera  epidemics  there 
are  healthy  persons  in  the  infected  distnct  who  carry 
virulent  vibnos  in  their  intestines,  but  who  are  insus- 
ceptible to  the  disease.  Abel  and  ClaiLssen  report  an 
extreme  case  in  which  they  found  cholera  vibrios  in  the 
dejecta  of  fourteen  out  of  seventeen  persons  Ix^longing 
to  families  wherein  there  were  cholera  patients.  In 
some  instances  the  organisms  persisted  as  long  as  four- 
teen days.  In  the  Hamburg  epidemic  there  were  re- 
ported twenty-eight  cases  of  healthy  persons  with  nor- 
mal stools  containing  cholera  vibrios.  Cholera  vibrios 
are  usually  found  in  the  dejecta  of  patients  for  only  a 
few  days,  but  Kolle  found  virulent  organisms  in  the 
stools  of  convalescents,  up  to  forty-eight  days.  A  ca.se 
has  been  reported  in  which  the  organism  was  found  one 
hundred  and  twenty  days  after  the  attack. 

It  is  evident  from  the  above  that  the  dissemination 
of  cholera  comes  about  not  only  through  contamination 
of  water,  food,  etc.,  from  the  discharges  of  those  acutely 
ill  of  the  di.sea.se,  but  also  from  the  discharges  of  certain 
convalescents  and  healthy  "  carriers,"  who  may  play 
an  important  role  in  spreading  the  disease. 

Diphtheria. — As  early  as  1894  Park  and  Beebe  ex- 
amined the  throats  of  tliree  hundred  and  thirty  healthy 
persons.  In  eight  subjects  virulent  diplitheria  bacilli 
were  found,  and  two  of  those  afterward  developed  the 
disease;  twenty-four  subjects  in  this  series  showed  non- 
virulent  or  attenuated  foruLs  of  the  organism.  In 
further  studies  upon  the  persistence  of  ihe  virulent  or- 
ganisms in  the  throats  of  convalescents  a  large  series  of 
consecutive  cases  were  examined.  It  was  found  that 
in  approximately  fifty  per  cent,  of  the  cases  the  bacilli 
disappeared  within  three  days  after  loss  of  the  pseudo- 
membrane.  A  majority  of  the  remaining  patients 
showed  the  disappearance  of  the  organisms  in  rapidly 
decreasing  numbers  over  the  following  two  weeks.  But 
in  a  few  cases  the  bacilli  persisted  from  the  fourth  to  the 
ninth  week.  Park  later  reported  the  case  of  a  patient 
who  carried  fully  virulent  organisms  for  eight  months. 
Prip  reported  a  case  in  which  the  virulent  organisms 
persisted  for  twenty-two  montlis. 

Recently  Pennington  published  the  results  of  his 
examination  of  the  throats  of  a  large  number  of  well 
school  children  in  Philadelphia.     The  summary  of  liis 
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limlings  is  very  interesting  in  this  connection.  He 
fouml  that  approximately  ten  per  cent,  of  these  children 
harlx)red  in  their  Miroats  bacilli  which  corresponded 
morphologically  with  the  organism  of  diphtheria.  One- 
half  of  these  organisms  were  without  effect  upon  guinea- 
nigs.  About  thirty  per  cent.  lx»haved  like  attenuated 
lorms,  and  foiuieen  per  cent,  killed  the  animals  with  a 
fair  degree  of  promptness.  * 

In  the  examination  of  the  tlux)ats  of  well  persons  in 
contact  with  diphtheria  patients,  Kober  found  that 
eight  per  cent,  carried  virulent  bacilli.  It  Is  generally 
considered  that  the  bacilli  found  in  well  persons  recently 
exposed  are  more  likely  to  be  virulent  tnan  others. 

Many  more  studies  along  thc^se  lines  have  been  made 
which  confirm  the  findings  just  mentione<l.  All  these 
ol»tervations  point  to  the  fact  that  not  only  convales- 
cents but  apparently  well  individuals  may  serve  as  car- 
riers of  virulent  diphtheria  bacilli,  and  under  favorable 
conditions  can  infect  others. 

Cerebrospinal  Meningitis. — The  Diplococcua  intra- 
cellularis  meningitidis  of  Weicliselbaum  is  another  or- 
ganism which  is  foimd  in  normal  persons.  In  the  ex- 
amination of  twenty-seven  healthy  persons  SchiflF  found 
in  the  nasal  secretions  of  seven  an  intracelUilar  diplo- 
coccus;  in  three  cases  of  this  group  Weichselbaum 
identified  the  organisms  as  being  meningococci.  Weich- 
Fclbaum  and  Gnon  isolateil  the  same  organism  from 
three  persons  who  had  been  in  contact  with  the  disease, 
(ioodwin  and  von  ShoUy  found  the  meningococcas  pres- 
ent in  about  ten  per  cent,  of  the  people  who  were  in 
close  contact  with  patients  suflFering  from  the  disease. 
Others  have  found  the  meningococcus  in  the  throat 
and  nasal  cavities  of  healthy  |iersons,  during  an  epidemic 
of  meningitis.  The  organism  may  persist  a  consider- 
able length  of  time  in  convalescents.  Goodwin  found 
the  organism  persisting  sixty-seven  days  after  the  on- 
set of  t  he  disease. 

Evidence  seems  to  indicate  that  cerebrospinal  menin- 
gitis is  not  highly  contagious.  Those  who  contract  the 
tllsease  usually  have  had  their  general  resistance  lowered 
by  unhygienic  environment,  hardships,  exposure,  etc. 
Individu^  siLsceptibility  is  an  important  factor.  The 
organism  may  set  up  an  acute  rhinitis  without  further 
invasion  or  harm.  This  partly  explains  how  the  infec- 
tion may  be  carried  and  (llstributed,  as  it  is  well  known 
that  the  organism  possesses  a  low  degree  of  vitality; 
it  is  rapidly  killed  by  drying,  sunlight:  etc.  Therefore, 
immediate  or  mediate  transmission  of  the  infected  se- 
cretions from  one  person  to  another  seenLs  to  be  neces- 
sary in  most  cases.  Dwelling  infections  are  not  proved. 
The  influence  of  "  bacteria  carriers  "  in  the  spreading 
of  this  disease  may  account  for  the  outbreak  and  con- 
finement to  one  family,  small  area  in  a  community,  or 
a  single  regiment.  Probably  certain  outbreaks  of  cere- 
brospinal meningitis  in  barracks  may  have  their  origin 
fn)m  "  bacteria  carriers.''  S(»veral  instances  are  on 
record  which  would  indicate  that  this  is  the  case. 

Influenza. — The  influenza  bacilli  may  be  harbored  in 
the  rcsjMratory  and  na.sai  passages  of  many  well  persons, 
who  seem  immune  to  their  action.  They  may  also  occur 
as  a  secondary  infection  in  many  other  conditioiLs. 
WilliauLs  quite  early  ol)sorved  them  in  sputum  from 
pulmonary  tuberculosis;  they  were  present  in  great 
numbers  in  a  large  portion  of  the  cases,  and  in  some 
cases  in  almost  pure  cultures.  Moreover,  they  were 
found  not  only  during  the  winter  but  also  durmg  the 
Fummer,  when  no  influenza  was  known  to  Ix?  prevalent. 
There  is  no  doubt  that  tulx»rculous  patients  act  as  in- 
fluenza bacilli  carriers.  Also  certain  healthy  |)ersons 
play  a  similar  role. 

typhoid  Frnr.  Perhaps  the  most  thorough  studies 
U|X)n  "  bacilli  carriers  "  have  Ix'en  carried  out  in  con- 
nection with  typhoid  fever.  .Several  exteiLsive  rejxjrts 
have  recently  ap|K*.'ired  U|X)n  this  subject.  Although 
these  conditions  have  Ixh'u  recognized  only  within  the 
last  few  years,  the  investigations  promise  to  tlirow 
much  light  u|X)n  certain  outbreaks  oi  the  disease  of  ol>- 
fccure  origin.     At  the  {)resent  time    considerable  work 


upon  this  "phase  of  the  epidemiology  of  typhoid  is  being 
pursued  both  in  this  country  and  abroad. 

It  has  been  known  for  a  number  of  years  that  typhoid 
patients  and  convalescents  might  carry  pure  cultures 
of  the  bacillus  in  the  bladder  for  an  indefinite  period  of 
time.  Petruschky  in  1898  reported  typhoid  bacilli  in 
the  urine  of  convalescents,  as  long  as  two  months  after 
the  attack.  Hichardson  soon  after  mentioned  a  case. 
ol)served  by  Gushing,  of  a  man  who  had  had  typhoid 
fever  five  years  previously,  but  returned  to  the  hospital 
for  treatment  of  cystitis.  Bacteriological  examination 
revealed  a  pure  culture  of  typhoid  bacilli,  which  would 
indicate  that  the  infection  had  been  carried  five  years, 
following  the  typhoid-fever  attack. 

Since  the.se  early  reported  cases  it  has  been  well  con- 
firmed that  in  some  cases  typhoid  convalescents  carry 
the  bacilli  a  variable  length  of  time  as  bladder  infec- 
tions, and  become  a  constant  source  of  further  infection 
by  discharging  the  organisms  in  the  outer  world.  Donitz 
and  others  have  reported  cases  which  fully  support  the 
claim  that  infections  can  originate  from  such  a  source. 

As  early  as  1902  Frosch  suggested  that  convalescents 
from  typhoid  fever  in  some  instances  might  carry  the 
bacilli  m  their  bodies  as  saprophytes,  and  their  dejecta 
mi^t  give- rise  to  new  infections.  In  this  wa^  the  mys- 
tery of  "typhoid  houses  "  or  "  typhoid  localities  "  might 
be  explained.  Sound  p)ersons  might  be  **  bacilli  car- 
riers    and  be  the  source  of  infection. 

Drigalski  and  Conradi  in  the  same  year  reported  the 
isolation  of  typhoid  organisms  from  the  dejecta  of  four 
healthy  persons  who  had  been  in  contact  with  cases  of 
the  disease.  Drigalski  in  1904  reported  a  case  in  which 
the  organisms  were  observed  for  nine  months  in  the 
stoob.  The  next  year  licntz  and  others  confirmed  the 
supposition  of  Frosch  and  the  findings  of  Drigalski  and 
others.  Since  then  many  more  contributions  nave  been 
made  on  the  subject  which  give  further  support  to  the 
views  concerning  "  typhoid-bacilli  carriers. 

I/cntz  (1905),  in  making  an  extensive  review  of  the 
results  obtained  at  several  laboratory  stations  engaged 
in  the  investigations  of  typhoid  fever,  states  that  out  of 
a  large  number  of  examinations  ninety-eight  chronic 
"bacuU  carriers"  were  found.  At  one  station  it  was 
found  that  about  four  per  cent,  of  the  cases  examined 
became  bacilli  carriers.  In  one  instance  Lentz  found 
that  out  of  twenty-two  carriers  sixteen  were  women. 
He  observed  that  a  definite  relationship  existed  between 

§  all-stone  disease  and  '*  bacilli  carriers,  '  as  the  two  con- 
it  ions  might  be  associated,  and  suj^ested  that  gall- 
bladder infections  might  give  rise  to  the  typhoid  bacilli 
in  the  f»ces. 

Xeiter  has  called  attention  to  the  influence  of  bacilli 
carriers  in  causing  institutional  epidemics.  In  a  certain 
German  insane  asylum  were  found  thirteen  **  bacilli 
carriers,"  all  women.  Friedel  traced  the  cause  of  a 
series  of  typhoid  out  breaks  in  the  institution,  to  a  "  bacilli 
carrier  "  wno  was  a  helper  in  the  kitchen  of  the  asylum. 
Kayser  reported  small  outbreaks  of  typhoid  fever 
which  could  be  traced  to  the  milk  in  use.  In  two  in- 
stances the  milk  was  traced  back  to  the  respective 
dairies.  In  each  case  a  "  bacilli  carrier"  was  found  in 
connection  with  the  dairy,  proof  being  furnished  by  the 
isolation  of  typhoid  bacilli  from  the  feces. ^  Kossel  de- 
scrilx's  a  similar  outbreak  which  had  its  origin  from  milk 
supplied  from  a  certain  dairy.  Upon  investigation  it 
was  found  that  one  of  the  laborers  was  a  **  bacilli  car- 
rier," although  he  was  not  aware  that  he  ever  had  the 
disease.  He  was  removed  from  the  dairy  work,  with  the 
result  that  no  more  cases  developed  from  the  milk  sup- 

Ely.  Later,  he  returned  to  the  work  and  a  second  out- 
reak  followed.  These  examples  prove  very  instructive, 
as  they  show  the  danger  of  employing  *'  bacilli  carriers  " 
as  workers  alxjut  such  places. 

8o|XT  records  a  most  interesting  and  instructive  case 
of  a  typhoid-bacilli  carrier.  He  was  called  upon  to  in- 
vestigate a  household  ei)i<iemic  of  typhoid  fever,  where, 
in  close  succession,  six  out  of  eleven  were  stricken  with 
the  disease.     The  water  and  food  supplies  were  fully 
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examined,  \v*ith  the  result  that  they  could  be  exclude- 1 
as  soiu-ces  of  infection.  Finally,  suspicion  was  directe<l 
to  a  cook  who  had  been  employed  by  the  family  shortly 
before  the  outbreak  of  the  disease.  She  left  shortly 
afterward.  Soper  succeeded  in  locating  the  cook  a^nin, 
but  was  unable  to  derive  any  useful  information  from 
her.  She  was  a  woman  of  apparently  good  health,  about 
forty  years  of  age,  of  Irish  descent,  single,  and  had  no 
knowledge  of  ever  having  had  typhoid  fever.  She  re- 
fuseti  to  give  further  information  concerning  her  past 
life,  and  the  investigator  therefore  found  it  necessary 
to  look  up  her  past  history.  During  the  previous  ten 
years  it  was  possible  to  trace  her  whereabouts  with  the 
exception  of  two  years.  It  was  found  that  in  the  time 
accounted  for  she  had  been  employed  in  eight  familief«, 
and  in  seven  of  these  typhoid  fever  had  followed  her. 
She  had  always  escaped  the  epidemics  herself.  In  all, 
twenty-six  cases  ancf  one  death  occurred  in  the  series 
of  outbreaks.  The  last  position  she  held  was  with  a 
family  in  New  York  City,  and  the  outbreak  in  this  in- 
stance was  followed  by  the  only  fatality.  Soper  called 
the  attention  of  the  Department  of  Heedth  to  the  cook, 
who  was  suspected  of  being  a  chronic  carrier  and  a 
menace  to  public  health.  She  was  placed  in  the  De- 
tention Hospital  March  19th,  1907,  where  she  has  been 
under  constant  observation  ever  since  (January,  1908). 
Bacteriological  examinations  carried  out,  under  the  di- 
rections of  Dr.  Park  of  the  Research  Laboratory,  by 
Goodwin  and  Noble  showed  that  the  urine  was  free 
from  typhoid  bacilli,  but  the  fieces  were  rich  with  the 
organisms.  The  examinations  have  been  continued 
almost  a  year,  with  the  results  that  with  few  exceptions 
typhoid  bacilli  have  always  been  present.  This  estab- 
lishes a  case  of  a  constant  bacilli  carrier.  The  blood 
showed  a  positive  Widal  test  early  in  the  course  of  the 
examination.  This  side  of  the  mvestigation  has  not 
been  followed  along  with  the  fieces  examination,  o\^ing 
to  the  vigorous  protests  of  the  carrier.  It  is  not  neces- 
sary to  dwell  upon  this  case,  further  than  to  call  atten- 
tion to  the  havoc  which  a  carrier  can  produce  when 
coming  in  direct  contact  with  the  food  supply  of  non- 
immune individuals. 

Klingler  divides  typhoid-bacilli  carriers  into  two 
j^ujw:  (a)  those  who  have  had  typhoid  fever  at  some 
time  or  other,  and  (6)  those  who  have  no  knowledge  of 
ever  having  had  the  disease.  In  a  series  of  twenty- 
titwc  cases  which  came  under  his  observation,  he  found 
tiuA  sLx  men  and  five  women  fell  in  the  first  group,  while 
in  the  second  group  there  were  three  men  and  nine 


The  discharge  of  typhoid  bacilli  in  the  fapces  of  carriers 
may  be  Quite  irregular  in  some  cases,  while  regular  in 
others.  This  seems  to  depend  on  temporary  conditions 
in  the  intestinal  tract.  It  has  been  observed  that  some- 
times the  discharge  of  bacilli  will  suddenly  stop  without 
recurrence.  Also  there  may  be  all  degrees  of  grada- 
tion as  to  the  length  of  time  the  bacilli  continue  to  be 
present  in  the  fa'ces  after  the  acute  attack.  They  may 
not  be  found  at  all  after  convalescence,  or  they  may  be 
present  weeks,  months,  or  years  thereafter.  I^ntz 
mentioas  one  case  in  which  the  organisms  were  present 
forty-two  years  after  the  attack.  From  this  we  can 
easily  see  that  there  may  l)e  no  age  limit.  Klingler  in 
his  series  found  bacilli  carriers  between  the  ages  of 
eighteen  montlis  and  sixty  years.  The  infant  cases 
may  have  been  contracted  through  the  mother. 

The  fociLs  of  infection  is  generally  considered  to  be 
in  either  the  gall-bladder,  chronic  ulcers  of  the  intes- 
tines, or  the  normal  intestinal  tract.  Wasserman  and 
Citron  are  of  the  opinion  that  a  local  immunity  exists  in 
the  gall-bladder  and  intestinal  wall  of  the  carrier,  which 
protects  the  botly  from  general  infection.  A  numlx^r 
of  workers  report  that  there  is  no  rai-ing  in  value  of  the 
specific  agglutinin,  nor  in  six»cific  bactericidal  substan- 
ces; but  others  have  reported  that  such  substances  are 
increased.  It  is  desirable  that  more  work  be  done  in 
Jegard  to  these  particular  points. 

Medicinal  treat  lent  or  inuuunization,  accordinji;  to 


Forster  and  Kay^er,  seems  so  far  to  have  been  attended 
by  practically  no  favorable  results,  in  the  intestinal  cases. 
But  in  the  bladder  infections  Richardson  found  urotro- 
pin  very  efficacious.  The  use  of  this  drug  might  be  of 
ser\'ice  in  the  gall-bladder  infections.  A  successful  use 
of  urotropin  in  gall-bladder  infection  has  recently  been 
reported  from  the  Johns  Hopkins  Hospital. 

when  the  infection  in  these  cases  can  be  localized  by 
such  evidence  as  concomitant  gall-stone  disease,  opera- 
tive means  may  in  some  cases  lead  to  cure.  Dehler  re- 
cently (1907)  operated  upon  a  patient  who  was  a  chronic 
bacilli  carrier,  with  the  purpose  of  relieving  the  condition. 
Perhaps  this  is  the  first  operation  on  record  which  was 
undertaken  for  the  cure  of  a  typhoid  carrier.  The  pa- 
tient, an  insane  woman,  had  infected  a  number  of  per- 
sons before  it  was  discovered  that  she  was  a  carrier. 
Previous  to  the  operation  typhoid  bacilli  were  found  in 
the  faeces  in  thirty-seven  out  of  thirty-nine  examinations. 
The  operation  consisted  in  making  a  .section,  freeing  the 
gall-bladder  from  adhesions,  opening  it,  and  removina: 
the  gallstones,  then  giving  free  drainage  for  some  time. 
The  patient  made  an  uneventful  recovery,  and  with  the 
exception  of  once  shortly  after  the  operation,  the  stools 
have  since  been  free  from  typhoid  bacilli. 

Later  on  Dehler  operated  upon  a  second  patient  who 
was  a  bacilli  carrier,  and  removed  a  few  small  stones 
from  the  gall-bladder.  Subsequent  examinations  of  the 
fa»ces  showed  the  absence  of  typhoid  bacilli.  In  the 
same  communication  he  reported  that  the  dejecta  of  the 
previous  case  still  remained  free  from  typhoid  organ- 
isms. Both  patients  showed  an  improvement  in  tJjeir 
general  condition.  Dehler  is  of  the  opinion  that  opera- 
tive means  are  jiustifiable  in  those  cases  in  which  no  relief 
from  the  condition  can  be  brought  about  by  medication 
or  immunization. 

A  number  of  cases  have  lx»en  reported  in  which  the 
dejecta  of  clironic  carriers  have  shown  a  mixed  infection 
of  the  paratyphoid  with  the  typhoid  bacillus.  Also  para- 
typhoid bacilli  carriers  have  been  reported  by  Gaehtgenn 
and  others. 

Bacillary  Dysentery. — As  compared  to  typhoid  fever,  a 
limited  amount  of  work  has  been  done  which  will  throw 
light  upon  the  subject  of  bacilli  carriers  among  conva- 
lescents from  dysentery  or  of  healthy  carriers.  But, 
taking  up  the  closer  study  of  certain  epidemics  of  this 
disease,  it  seems  possible  that  there  are  carriers  in  some 
instances.  However,  the  investigations  of  Shiga,  Flexner, 
Goodwin,  and  others,  carried  out  in  a  large  number 
of  cases,  have  failed  to  show  the  presence  of  B.  dysen- 
teria  in  normal  stools. 

In  this  disease,  as  in  those  discussed  previously,  th(» 
so-called  latent  types  apparently  may  be  a  means  of 
spreading  the  infection.  Park  is  of  the  opinion  that 
paradysentery  bacilli  are  distributed  by  carriers  and 
may  in  some  cases  give  rise  to  epidemics.  Duval  re- 
ported that  he  had  foimd  in  two  instances  the  B,  para- 
dysenteries  in  the  normal  stool  of  milk-fed  infants.  Col- 
lins also  found  a  few  cases  in  the  normal  stools  of  babies. 

Gonorrhcpa. — Many  of  the  so-called  cases  of  chronic 
gonorrhoea  may  be  coasidered  in  the  sense  of  lx»ing 
gonococci  carriers.  A  certain  percentage  of  the  so- 
called  chronic  or  latent  cases  do  not  show  any  clinical 
manifestations  after  a  certain  length  of  time  following 
the  acute  infection.  Yet  these  persons  are  quite  ca- 
pable of  infecting  others,  and  there  seems  to  be  no  de- 
I  crease  in  the  virulence  of  the  organism.  Moreover,  the 
I  person  is  subject  to  sufx^rin  feet  ion  from  other  sources 
I  with  acute  clinical  .symptoms  following.  Apparently 
I  there  is  no  limit  to  the  time  a  man  may  carry  the  in- 
fection in  chronic  cases.  Park  mentions  a  case  in  which 
the  organisms  were  al)undantly  present  after  an  expos- 
ure dating  back  twenty  years. 

Another  class  of  carriers  may  be  those  who  have  ex- 
perienced slight  if  any  clinical  symptonLs  primarily,  but 
who  carrv  the  organisms  and  are  aole  to  infect  others. 

OthiT  Infi'ctious  jyisraacs. —  Pneumococci  and  strepto- 
cocci are  <uiite  frequently  found  in  the  throats  and  air 
passages  of  normal  persons.     While  these  organisms  are 
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nearly  as  virulent  to  susceptible  animals  as  when  ob- 
tained from  diseased  cases,  we  are  not  yet  certain 
whether  they  are  as  capable  of  producing  tlisease  in 
man.  Many  cases  of  pneumonia  are  undoubtedly  due 
to  autoinfection. 

Concerning  the  tubercle  bacillus  we  need  further  in- 
vestigation. There  may  be  certain  persons  who  may 
harbor  the  bacilli  and  still  give  no  evidence  of  any  patho- 
logical condition  caused  by  this  organism.  But  this 
supposition  seems  to  be  improbable. 

Bacilli  carriers,  or  bacteria  carriers,  as  stated,  are  a 
constant  menace  to  public  health,  when  allowed  unre- 
stricted freedom.  It  is  imperative  that  such  castas  be 
recognized  if  possible,  and  the  necessary  steps  taken, 
so  far  as  is  feasible,  to  combat  the  condition,  or  to 
prevent  the  spread  of  the  disease  by  prophylactic  means. 

Patients  recovering  from  these  diseases  should  \ye 
thoroughly  examined  before  being  discharged  in  order 
to  ascertain  whether  or  not  they  are  free  from  virulent 
organisms.  Medicinal  treatment,  immunization,  or 
surgical  intervention  may  relieve  certain  cases,  but 
when  these  means  are  not  applicable  it  may  be  neces- 
sary to  quarantine  the  patient.  In  all  cases  in  which  t  he 
dejecta  carry  infectious  organisms  complete  steriliza- 
tion should  be  employed.  In  safeguarding  a  water  sup- 
ply these  bacilli  carriers  must  always  be  kept  in  view. 

When  investigating  the  origin  of  an  outbreak  of  an 
infectious  disease,  it  is  always  important  to  lx»ar  in 
mind  the  possibility  of  a  bacteria  carrier  as  the  source. 

L.  W.  Famulerur. 

BACTERIOLOGICAL  TECHNIQUE.— The  methods  for 
the  artificial  cultivation  of  bacteria  are  of  fundamental 
importance  in  bacteriology,  and  for  that  reason  deserve 
very  careful  consideration.  Nutrient  media  of  various 
kinds  are  used,  but  the  three  most  commonly  employed 
are  bouillon,  gelatin,  and  agar.  These  in  turn  may  be 
variously  modified  as  the  needs  of  the  work  may  require. 
In  addition,  other  media  are  used,  such  as  blood,  serum, 
exudates,  eggs,  urine,  milk,  potatoes,  and  the  like. 
These  will  tS  severally  considered. 

BouiLix)N. — To  prepare  beef  tea,  or  bouillon  as  it  is 
called,  500  gm.  of  lean,  chopped  beef  (Hamburger  steak) 
are  placed  in  a  suitable  enamelled  vessel  or  in  a  one-and- 
a-half-litre  flask  and  1,000  c.c.  of  ordinary  tap  water  are 
added,  and  the  whole  is  thoroughly  mixed.  This  may  now 
be  set  aside  in  an  ice-box  for  twenty -four  hours  so  as  to 
bring  the  soluble  constituents  into  solution ;  or,  what  is 
preferable,  it  may  be  placed  in  a  water-bath  and  warmed 
at  a  temperature  not  exceeding  60^  C.  lor  an  hour.  In 
this  way  the  nutrient  substances  are  dissolved  out  and 
much  time  is  saved.  It  is  not  desirable  at  this  point  to 
heat  the  fluid  above  the  temperature  given,  inasmuch  as 
that  would  lead  to  the  coagulation  of  the  albuminous 
constituents,  which,  if  they  are  allowed  to  remain  in  solu- 
tion, will  facilitate  the  subsequent  clarification  of  the 
medium.  When  the  digestion  is  completed,  whether 
carried  out  at  a  low  temperature  or  in  the  water-bath,  the 
liquid  is  strained  through  w^ell-washed,  starch-free  mus- 
lin, or  the  juice  may  be  expressed  by  means  of  a  meat 
press.  The  liquid  thus  obtained  is  of  a  dark  red  appear- 
ance, due  to  the  presence  of  haemoglobin. 

One  thousand  cubic  centimetres  of  the  meat  extract 
are  then  placed  in  a  clean  flask  or  vessel,  and  10  gm.  of 
dry,  powdered  peptone  (Witte's)  and  5  gm.  of  common 
salt  are  added  and  the  whole  is  then  warmed  at  about  55" 
to  60°  C.  till  the  peptone  has  dissolved.  The  next  step  is 
to  render  the  medium  suitiibly  alkaline,  since  bacteria  as 
a  rule  require  a  slightly  alkaline  soil.  This  manipulation 
requires  special  care,  for,  if  improperly  done,  the  finished 
product  may  be  cloudy,  or  may  even  have  a  deposit,  or 
may  even  be  unfit  for  the  growth  of  bacteria.  The 
clouding  and  the  formation  of  a  precipitate  can  be  avoided 
by  boiling  the  meat  extract  after  adding  just  enough  al- 
kali to  neutralize  the  fluid.  For  this  purpose  5  c.c.  of 
7ic^7v//^^  sodium  hydrate  (four-per-cent.  solution)  are  added 
to  the  litre  of  meat  extract.  This  amount  is  usually 
sufl^cient  to  make  the  extract  neutral  to  litmus.     The 


liquid  is  then  heated  in  a  boiling  water-bath  or  over  a 
free  flame  for  about  fifteen  minutes,  after  which  it  is  fil- 
tered through  a  moist  plaited  filter  and  allowed  to  cool 
to  about  50  C.  As  stated,  bacteria  thrive  best  when  the 
medium  is  slightly  alkaline.  Hence  10  c.c.  of  the  normal 
sodium  hydrate  are  now  added  to  impart  the  desired 
alkalinity,  after  which  the  liquid  is  again  boiled  for 
twenty  to  thirty  minutes,  and  finally  filtered  through 
moist  paper. 

Inasmuch  as  considerable  water  is  usually  lost  by  vap- 
orization during  the  preparation  of  the  medium,  it  is 
advisable  either  to  indicate  the  volume  at  the  beginning 
of  the  operation  by  a  suitable  mark  on  the  vessel,  or,  bet- 
ter, to  take  the  weight  of  the  fluid  before  and  after  heat- 
ing. The  difference  in  the  volume  or  weight  is  finally 
made  up  by  the  addition  of  the  correspondins;  amount  of 
distilled  water.  The  finished  bouillon  should  make  up 
to  the  original  volume  of  meat  extract,  that  is,  1,000  c.c. 

The  beef  tea  thus  prepared  is  now  filled  into  tubes  or 
into  flasks,  as  the  case  may  be,  and  sterilized  by  steam. 
This  process  will  be  described  later.  It  is  hardly  neces- 
sary to  add  that  the  bouillon  after  being  tubed  and  steri- 
lized should  be  perfectly  clear,  without  a  deposit,  and 
should  have  a  slight  alkaline  reaction. 

For  cultivating  the  ^onococcus  Thalmann recommends 
using  the  ordinary  bouillon,  to  which  has  been  added  two- 
thirds  to  three-fourths  of  the  amount  of  alkali  necessary  to 
make  it  neutral  to  phenolphthalein. 

Sugar-free  Bouillon. — The  bouillon  as  just  prepared 
always  contains  some  sugar  derived  from  the  muscle 
tissue  employed.  For  many  purposes  this  sugar  content 
is  undesirable,  and  must  be  removed  in  some  way.     One 

{)rocedure  is  to  allow  the  meat  extract  to  ferment  at  a 
ow  temperature,  10°  to  15°  C,  for  two  days.  Another  i» 
to  place  the  meat  extract  at  87°  C.  for  twentv-four  hours. 
Neither  one  of  these  methods  will  give  results  which  can 
be  relied  upon.  The  best  procedure  is  to  add  to  the  meat 
extract  a  rich  fluid  culture  of  some  acid-producing  organ- 
ism, such  as  Bacillus  coli  (Smith),  or  B.  lactis  aGrogcnes 
(Durham),  and  then  set  it  aside  to  ferment  at  87°  0.  for 
twenty -four  hours  or  longer.  The  frothy  liquid  Is  thea 
carefully  neutralized  by  the  addition  of  normal  sodium 
hydrate,  peptone  and  salt  added,  then  boiled,  cooled,  and 
rendered  alkaline  according  to  the  directions  given  under 
the  preparation  of  bouillon.  The  sugar-free  bouillon 
thus  prepared  does  not  contain  indol,  as  might  at  first  be 
supposed.  It  is  preferable  to  the  Dunham  peptone  solu- 
tion mentioned  below  for  testing  for  the  presence  of  indol, 
since  a  good  reaction  is  given  in  sixteen  hours,  whereas 
the  cultures  in  Dunham's  solution  often  require  several 
days  before  giving  a  positive  test. 

Martin's  nouiWm. — The  thoroughly  mixed  meat  sus- 
pension (500  gm.  of  chopped  beef  and  1,000  c.c.  of  wat<?r> 
is  set  aside  at  about  87°  C.  for  twentv  hours  so  as  to  de- 
stroy the  sugar  normally  present.     'The  liquid  is  then 
strained  through  well -washed  muslin,  and  to  1,000  c.c.  of 
the  filtrate  5  gm.  of  conuiion  salt  are  added,  after  which 
the  liquid  is  neutralized  and  finally  rendered  alkaline  by 
the  addition  of  7  c.c.  of  normal  alkali  per  litre  of  bouillon. 
Ordinary  peptone  is  not  added,  inasmuch  as  it  is  likely  to 
contain  sugar.     Instead,  Martin  adds  to  this  bouiUon  an 
equal  volume  of  a  rich  peptone  solution  made  by  digest- 
ing the  stomach  of  a  pig.     This  latter  solution  is  prepared 
as  follows:  A  pig's  stomach  is  cleaned  and  cut  up  into 
small  pieces,  and  to  200  gm.  of  this  finely  divided  tissue 
1,000  c.c.  of  water  and  10  c.c.  of  concentrated  hydro- 
chloric acid  are  added  and  the  mixture  is  set  aside  at  50** 
C.  for  about  twelve  hours.     The  digested  fluid  is  then 
decanted  through  a  filter  of  absorbent  cotton  and  the 
strongly  acid  reaction  is  reduced  by  the  addition  of  25 
c.c.  of  a  sixteen-per-cent.  solution  of  sodium  hydrate. 
The  liquid  is  then  carefully  neutnilized,  after  which  it  is 
rendered  alkaline  by  the  addition  of  7  c.c.  of  normal  so- 
dium hydrate  per  litre.     The  mixture  of  equal  volumes 
of  the  sugar-free   bouillon  and  the  peptone  solution  is 
heated,  filtered,  and  tubed  or  placed  in  fiasks. 
i       Peckham's  BouiUon.— Tim  is  made  by  taking  finely 
I  chopped  beef,  which  must  be  as  old  as  it  can  be  obtainefl 
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in  order  that  it  may  be  free  from  muscle  sugar,  and  add- 
ing 225  gm.  of  it  to  500  c.c.  of  water.  Tlie  mixture  is 
rendered  sli^litly  alicaline  with  sodium  carbonate,  after 
which  it  is  placed  in  a\vater-bath  at  40'  C,  and  4  gm.  of 
trypsin  are  added.  After  digesting  for  an  hour  the  lluid 
is  again  rendered  alkaline  with  ^dium  carbonate.  In 
from  one  to  one  and  a  lialf  hours  the  digestion  should  be 
arrested,  otherwise  traces  of  indol  may  be  detected.  At 
the  end  of  this  period  the  mixture  is  lK)iled  and  strained 
through  gauze  and  filtered  cold  through  wet  filter  paper 
to  remove  the  fat.  Five  grams  of  salt  and  enough  water 
to  make  up  to  one  litre  are  then  added.  The  acidity  of 
the  clear  straw-colored  filtrate  is  then  reduced  to  the  de- 
sired point.  The  most  suitable  reaction  for  the  develop- 
ment of  colon  and  like  bacilli  is  when  the  medium  con- 
tains such  an  amount  of  free  acid  as  to  require  from  20 
to  30  c.c.  per  litre  of  a  decinormal  sodium-hydrate  solu- 
tion to  bring  it  to  a  point  neutral  to  phenolphthalein. 

Artificial  digestion  of  muscle  tissue  by  means  of  pepsin 
and  trypsin  is  resorted  to  in  the  preparation  of  Deycke's 
agar. 

Dunham's  Peptone  Solution. — This  is  prepared  by  dis- 
solving 10  gm.  of  Witte's  peptone  and  5  gm.  of  common 
salt  in  1,000  c.c.  of  ordinary  tap  water.  The  solution  is 
then  tubed  and  sterilized  by  st«am.  This  medium  is 
used  to  detect  the  formation  of  indol  by  bacteria,  but  in- 
asmuch as  many  organisms  fail  to  grow  in  it  and  others 
require  several  days  before  giving  a  reaction,  it  has  not 
been  found  to  be  as  suitable  as  the  sugar-free  bouillon 
given  above. 

Glucose  Bouillon. — This  is  used  to  test  for  acid  and  gas 
production.  It  is  made  by  adding  to  the  ordinary  bouil- 
lon, or  better  to  that  which  is  sugar-free,  one  or  two  per 
cent,  of  glucose.  The  two-percent,  solution  is  most 
commonly  employed.  The  sterilization  of  su gar-con- 
taining media  by  steam  requires  special  cure  to  prevent 
oxidation  of  the  carbohydrate  present.  As  a  rule  the 
steaming  should  not  exceed  ten  or  fifteen  minutes  each 
day  on  three  successive  days.  Instead  of  glucose  other 
carbohydrates,  .such  as  lactose,  maltose,  saccharose, 
dextrin,  etc.,  may  be  added  to  the  bouillon  in  one-  or 
two-per-cent.  concentration. 

Mannite- peptone  Bouillon. — The  alcohol  mannite  is 
added  to  .sugar-free  bouillon  insufficient  quantity  to  give 
a  one-per-cent.  concentration.  This  medium  is  espe- 
cially useful  in  differentiating  organisms  which  other- 
wise closely  resemble  each  other.  For  example,  the 
different  varieties  of  dysentery  bacilli  may  be  separatetl, 
since  certain  ones  ferment  mannite,  while  others  do  not. 

Glycerin  Bouillon. — This  is  especiallv  used  for  culti- 
vating the  tubercle  bacillus.  It  is  maae  by  adding  five 
per  cent,  of  glycerin  to  the  ordinary  bouillon.  The  mix- 
ture is  then  tubed  and  sterilized  in  the  usual  way. 

Carbolic  Bouillon. — This  is  made  so  as  to  contain  0.1 
per  cent,  of  carbolic  acid.  One  ji^ram  of  acid  may  be 
added  to  one  htre  of  bouillon.  The  better  procedure  is 
to  add  1  c.c.  of  a  one-per-cent.  carbolic  acid  to  9  c.c. 
of  bouillon.  It  is  advisable  to  incubate  the  tubes  for 
several  days  so  as  to  eUminate  any  possible  contamina- 
tion. The  medium  is  useful  for  examining  water  for  the 
colon  bacillus,  especially  when  the  bacterial  contents 
are  very  high.  The  presence  of  the  antiseptic  serves  to 
check  or  prevent  the  growth  of  many  organisms  which 
would  otherwise  develop.  It  should  he  borne  in  mind 
that  weak  colon  and  typhoid  bacilli  are  likewise  re- 
strained. 

The  tubes  after  inoculation  with  the  water  are  incu- 
bated for  twenty-four  hours  at  .38°  C,  after  which  lac- 
tose litmus  agar  plates  are  made,  which  are  then  exam- 
ined for  red  colonies.  Of  course  all  rtnl  colonies  are 
not  to  be  regarded  without  further  study  as  the  colon 
bacillus. 

Parietti'fi  Bouillon. — A  mixture  of  carbolic  acid  and 
hydrochloric  acid  is  first  prepareil  by  adding  4  c.c.  of 
the  latter  to  100  c.c.  of  a  five-jxjr-cent.  carbolic  solu- 
tion. This  solution  after  standing  a  few  days  is  added 
in  portions  of  0.1,  0.2,  0.3  c.c.  to  portions  of  10  c.c.  each 
of  sterile  bouillon. 


Nitrate  Bouillon. — The  Laboratory  Committee  of 
the  American  Public  Health  Association  recommends 
that  this  medium  be  prepared  by  dissohnng  1  gm.  pep- 
tone in  one  litre  of  tap  water  (ammonia-n«e),  and  then 
add  2  gms.  of  nitrite-free  potassium  nitrate.  Ten  c.c. 
of  the  metlium  are  placeii  in  test  tubes  and  sterilized  in 
the  usual  manner.  It  is  best  to  prepmre  the  medium 
fresh  before  using. 

Calcium-salt  Bouillon. —  Dolduan  found  that  the  ad- 
dition of  certain  calcium  salts  to  plain  broth  gave  a 
medium  nearly  equivalent  to  those  containing  senmi 
or  ascitic  fluid  for  the  cultivation  of  the  pneumococcus, 
meningococcus,  etc.  It  has  the  advantage  of  being 
easily  and  rapidly  prepared.  Calcium  chloride  can  bo 
used  in  solution  of  1  to  2,000  in  plain  broth,  while  cal- 
cium carbonate  (marble)  or  calcium  sulphate  (gyp- 
sum) is  broken  into  small  pieces,  wiished  with  water, 
added  to  broth  in  test  tubes,  and  sterilized  in  the  regu- 
lar manner.  Pneumococci  as  a  rule  grow  readily  upon 
this  medium,  Uve  approximately  as  long  as  upon  ascitic 
broth,  and  retain  their  virulence  ec^ually  well.  Hiss, 
working  independently  of  Bolduan,  discovered  the  same 
advantages  of  calcium  broth  when  cultivating  the  above- 
mentioned  organisms,  his  publication   appearing  later. 

MacConkey's  Bile-salt  Bouillon. — Bile  salts  and  va- 
rious sugars  enter  into  this  medium.  A  stock  solution 
may  be  prepared  >»nthout  sugar,  then  the  sugar  may  be 
added  as  desired.  This  solution  is  prepared  by  dis- 
solving 20  gm.  Witte's  peptone  in  1,000  c.c.  distilled 
water  heateid  to  60°  C,  then  to  this  add  5  gm.  so<hum 
taurocholate  (commercial  product).  For  the  bouillon 
add  one-half  per  cent,  of  a  freshly  prepared  one-per- 
cent, solution  of  neutral  red,  and  the  sugar  desireti.  If 
glucose  is  used,  one-half  percent,  is  added;  in  the  case 
of  other  sugars,  one  per  cent.  The  medium  is  sterilized 
in  a  steam  sterilizer  at  100°  C.  on  three  consecutive 
days.  Care  must  be  exercisetl  in  order  not  to  overheat 
and  split  the  constituents  in  sterilizing.  These  media 
are  especially  applicable  in  the  differentiation  of  intes- 
tinal bacteria.  The  fonnation  of  Iwth  acid  and  gas  may 
be  observed  if  the  organisms  under  cultivation  possess 
such  properties. 

Colored  Bouillon. — Various  coloring  agents  are  adde*l 
to  the  nutritive  media  in  order  to  bring  out  the  acid- 
producing  or  the  reducing  properties  of  bacteria.  The 
substances  which  are  most  commonly  used  for  this  pur- 
pose are  litmus,  neutral  red,  fuclisin,  saffranin.  ami 
sodium  indigo  sulphate.  The  first  two  are  particularly 
useful,  and  are  prepared  the  same  as  the  corresponding 
agar  or  gelatin  media,  which  see. 

Gelatin. — The  ordinary  nutrient  gelatin  is  really 
nothing  more  than  bouillon  to  which  ten  per  cent,  of 
gelatin  has  been  added  so  as  to  impart  solidity  with  the 
additional  advantage  that  the  medium  is  transparent. 
The  method  of  preparation  is  as  follows:  To  1,000  c.c. 
of  the  meat  extract,  preparetl  according  to  the  direc- 
tions given  under  bouillon,  100  gm.  of  the  best  sheet 
gelatin  are  added ;  likewise  10  gm.  of  Witte's  peptone 
and  5  gm.  of  common  salt.  The  whole  is  then  wamietl 
in  a  water-bath  at  60°  C.  until  the  gelatin  has  passetl 
into  solution.  The  Uquid  is  then  neutralized  and  enough 
alkali  added  in  excess  so  as  to  impart  a  suitable  alka- 
Hnity.  As  ordinarily  prepare<i  the  nutrient  gelatin  re- 
quires from  30  to  35  c.c.  of  nonnal  alkali  to  effect  neu- 
traHzation.  An  additional  10  c.c.  will  give  the  desiretl 
alkalinity.  Hence  40  c.c.  of  the  normal  alkali  may  bo 
added  at  once  and  the  Hquid  tested  with  htmus  paper. 
If  the  liquid  is  not  distinctly  alkaline  more  of  the  re- 
agent may  be  added  until  the  desireil  alkalinity  is  olv 
tained.  The  method  of  standardizing  media  by  means 
of  phenolphthalein  will  be  given  later. 

when  the  proper  amount  of  alkali  luus  been  adde<l  to 
the  gelatin  solution  the  latter  is  then  plactxl  in  a  water- 
bath,  the  water  of  which  is  then  raise<l  to  the  lx>ilin'2: 
temperature.  The  gelatin  is  kept  innnerstHl  in  the  ac- 
tively boiling  water  for  about  three-quarters  of  an  hour. 
Prolonged  heating  or  sterilization  at  high  temperature 
(autoclave)    lowers    the   solidifying    point    of    gelatin; 
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therefore  tliis  must  be  avoided,  since  it  impairR  the  me- 
dium. The  albuminoius  constituents  of  the  meat  ex- 
tract coagulate  in  flakes,  and  at  the  same  time  clarify 
the  liquid  so  that  on  subsequent  filtration  the  gelatin 
^nll  be  perfectly  clear.  In  case  the  coagulation  of  the 
albumin  results  in  minute  particles,  which  cannot  be 
readily  removed  by  filtration  through  paper,  egg-albu- 
min may  be  addeil  and  precipitated  by  again  heating. 
This  is  brought  about  by  allowing  the  medium  to  cool 
down  to  60°  C.  and  to  each  litre  add  the  whites  of  two 
eggs,  then  thoroughly  mix  by  stirring.  Gradually  bring 
the  temperature  up  near  the  boiling-point,  without  stir- 
ring, and  keep  there  about  fifteen  minutes.  A  heavy 
coagulum  results,  the  greater  part  of  which  will  rise  to 
the  surface.  This  may  be  removed  by  straining  through 
several  thicknesses  of  cheese  cloth  or  a  layer  of  absorb- 
ent cotton  placed  in  a  funnel.  The  gelatin  is  then  fil- 
tered through  a  plaited  filter,  which  should,  however, 
be  first  warmed  by  passing  through  it  several  hundred 
cubic  centimetres  of  boiling  water.  If  the  paper  and 
funnel  are  sufficiently  warmed  in  this  way  there  is  no 
likeliliood  of  the  gelatin  solidifying  on  the  filter.  The 
filtered  gelatin  should  be  perfectly  clear,  should  possess 
a  slight  alkaline  reaction,  and  should  solidify  when 
cooled  under  running  tap  water.  If  it  meets  these  re- 
quirements it  is  then  filled  into  sterile  tubes  to  a  depth 
of  one  and  a  half  to  two  inches,  and  finally  the  tubes 
are  sterilized  by  steaming  for  a  quarter  of  an  hour  on 
each  of  three  consecutive  days. 

Whenever  nutrient  gelatin  is  mentioned  in  bacterio- 
logical work  it  is  understood  to  be  a  ten-per-cent.  solu- 
tion. This  medium  melts  at  about  23*  C.  That  is 
warm  summer  temperature,  and  for  that  reason  it  is 
sometimes  advisable  to  add  more  gelatin  to  the  prepa- 
ration is  order  to  make  it  more  solid.  A  twelve-  or 
even  a  fifteen-per-cent.  solution  of  gelatin  is  used  under 
these  conditions.  Again,  at  other  times  it  is  desirable 
to  employ  a  gelatin  which  is  relatively  Quite  soft,  and 
in  that  case  a  five-  or  eight-per-cent .  solution  may  be 
made  use  of.  Obviously  the  amount  of  alkali  neces- 
sary to  neutralize  such  media  will  vary  from  that  re- 
quired for  the  ordinary  gelatin.  The  great  value  of  the 
gelatin  medium  lies  in  the  fact  that  it  can  be  reatlily 
melte^i  and  again  solidified,  and  in  its  transparency. 
Moreover,  many  bacteria  give  rise  to  soluble  ferments  or 
enzymes  which  peptonize  or  liquefy  the  gelatin,  whereas 
others  are  not  able  to  do  this.  It  becomes  possible 
therefore  to  divide  bacteria  into  two  large  groups,  ac- 
cording as  to  whether  they  liquefy  or  do  not  liquefy 
gelatin. 

Glucose  Gelatin. — This  is  made  by  adding  to  the  clear 
filtered  gelatin,  prepared  as  above,  two  per  cent,  of  glu- 
cose. Tlie*  material  is  then  tubed  and  sterilized  the 
same  as  ordinary  gelatin.  This  medium  is  particularly 
useful  for  the  cultivation  of  anaerobic  bacteria. 

Glucose  Litmus  Gelatin. — To  the  glucose  gelatin  a  con- 
centrated solution  of  litmus  is  added  so  as  to  impart  to 
the  metiium  a  deep  blue  color.  This  is  then  tubixl  and 
sterilizeii.  During  the  steaming  of  this  medium  the  lit- 
mus is  usually  decolorized,  but  onsubsec^uent  cooUngthe 
blue  color  returns.  If  such  a  meiiium  is  overheate<l  in 
the  process  of  sterilization  the  sugar  will  be  altered,  and 
as  a  result  the  color  of  the  litmus  will  change  to  more  or 
less  of  a  red. 

For  special  purposes  other  sugars  may  l)e  added  to 
the  gelatin,  as  m  tne  case  of  lx)uillon.  A  lactose  litmus 
gelatin  is  very  useful  in  differentiating  various  organ- 
isms.    The  amount  a<lded  is  usually  one  or  two  per  cent. 

EUncrs  Medium. — The  addition  of  gelatin  to  a  potato 
extract,  instead  of  to  a  meat  infusion,  was  first  re- 
sorted to  by  Holz.  Eisner's  medium  is  essentially 
Holz's  potato  gelatin,  to  which  one  per  cent,  of  ^wtiissium 
iodide  is  added.  It  can  be  used  to  goou  advantage  in 
differentiating  l>etween  the  tvphoid  and  colon  bacilli, 
but  at  the  same  time  it  should  l)e  remembereil  that  it 
tioes  not  afford  an  absolute  means  of  detecting  the  for- 
mer organism.  The  method  of  preparation  is  as  fol- 
lows:    l.(XX)  gm.  of  well-cleanevl  ix>tatoes  arc  cut  up 


into  lumps  which  are  then  mashed  as  fine  as  possi- 
ble, best  done  by  passing  the  material  through  a  fruit 
press.  The  finely  mashed  potatoes  are  then  placed 
m  a  meat  press  and  pressure  is  applied.  In  this  way 
about  400  c.c.  of  a  dark  liquid  is  obtained  from  the 
kilogram  of  potatoes.  The  potato  juice  is  then  set 
aside  in  an  ice  chest  overnight,  after  which  it  is  filtered 
through  cotton.  Ten  per  cent,  of  gelatin  and  one  per 
cent,  of  potassium  iodide  are  then  added  to  the  dark 
liquid,  and  the  mixture  is  warmed  at  about  40®  C.  until 
the  gelatin  melts.  Inasmuch  as  the  reaction  of  this 
material  varies  considerably  it  is  necessary  now  to  de- 
termine the  exact  degree  of  acidity  present,  and  then  to 
reduce  this  by  the  addition  of  the  proper  amount  of 
alkali,  so  that  the  resulting  medium  has  an  acidity  such 
that  it  would  require  the  addition  of  20  c.c.  of  normal 
alkali  per  litre  to  make  the  solution  neutral.  The  acid- 
ity of  the  gelatin  is  determined  by  titrating  a  portion, 
say  10  c.c,  with  decinormal  sodium  hydrate,  using  lit- 
mus paper  as  an  indicator.  If,  for  example,  10  c.c. 
require  3.2  c.c.  of  the  decinormal  alkali,  it  will  be  neces- 
sarv  to  reduce  the  acidity  by  adding  1.2  c.c.  of  decinor- 
mal alkali,  or  better  0.12  c.c.  of  normal  alkali  for  every 
10  c.c.  of  gelatin  made.  When  the  proper  degree  of 
acidity  has  been  imparted  to  the  medium,  the  gelatin 
is  placed  in  a  boilinjo;  water-bath  for  three-quarters  of 
an  hour  until  all  the  proteids  have  coagulated,  after 
which  it  is'  filtered  through  paper,  filled  into  sterile 
tubes,  and  sterilized  by  steaming  for  fifteen  minUles  on 
each  of  three  consecutive  days. 

Fish  Gelatin. — Five  hund[red  grams  of  chopped  fish 
are  added  to  1,000  c.c.  of  water,  and  the  material  is 
digested  the  same  as  given  above  for  ordinary  gelatin. 
To  the  strained  liquid  100  gm.  of  gelatin,  40  gm.  of  salt, 
5  gm.  of  glycerin,  and  5  gm.  of  asparagin  are  add^,  and 
the  mixture  when  perfectly  fluid  is  rendered  slightly  al- 
kahne.  It  is  then  heated,  tubed,  and  sterilized  as  above. 
This  medium  is  particularly  useful  for  the  growth  of 
phosphorescing  bacteria. 

Nutrient  Agar. — One  drawback  to  the  ordinary  gela- 
tin is  that  it  cannot  be  used  as  a  solid  medium  at  tem- 
peratures above  23°  C.  This  has  led  to  the  introduc- 
tion of  agar-agar  as  a  stiffening  agent.  This  substance 
is  a  seaweed  gathered  off  the  coast  of  Asia.  It  has  no 
nutritive  qualities  of  its  own.. nor  is  ijt  liquefied  by  bac- 
terial ferments.  Therefore  it  becomes  a  very  useful 
addition  to  media  for  special  purposes.  The  prepara- 
tion of  nutrient  agar  is  very  simple.  Ordinary  DouiUbn 
is  first  made  according  to  the  directions  already  given. 
The  agar  may  be  obtained  as  a  powder  or  in  threads; 
in  the  latter  case  the  agar  is  cut  up  into  very  small 

f)ieces,  and  20  gm.  (two  per  cent.)  is  then  added  to  the 
itre  of  bouillon,  which  should  be  in  a  large  flask,  or, 
better,  in  an  enamelled  jar.  The  vessel  and  contents 
should  then  be  weighed,  after  which  the  liquid  should 
be  gently  boileii  until  the  agar  has  completely  dissolved. 
The  vessel  is  now  again  weighed,  and  the  difference 
between  the  two  weights  is  made  up  by  the  addition  of 
the  proper  amount  of  distilled  water. 

It  is  advisable  to  place  the  agar  now  in  a  water-bath 
at  about  .50*^  C.  for  several  hours  in  order  to  allow  the 
sediment  to  settle  as  much  as  possible.  The  filtration 
of  a  two-per-cent.  agar  is  a  very  slow  and  tedious  proc- 
ess even  when  carried  out  in  a  steam  sterilizer.  It  is 
suflicient  for  practically  all  purposes  to  filter  through  a 
layer  of  cotton.  The  filtrate  thus  obtained  is  almost, 
if  not  entirely,  clear ;  ordinarily  whatever  little  sediment 
may  l>e  present  does  not  interfere  with  the  usefulness 
of  the  medium.  If  much  seiliment  is  present  in  the  fil- 
trate, it  may  l>e  clarified  by  the  addition  of  egg-albumin 
as  mentioned  under  the  preparation  of  gelatin. 

The  filter  is  prepared  by  placing  a  piece  of  ordinary' 
cotton,  alx)Ut  two  inches  square,  in  the  angle  of  a  large 
funnel,  and  then  while  it  is  held  dou-n  by  means  of  a 
glass  rod.  a  litre  or  so  of  verv  hot  water  is  passed 
through,  once  or  twice,  so  as  tlioroughly  to  warm  the 
funnel.  Eventually  the  sedimented  agar  is  carefully 
and  slowlv  decanted  on  to  the  cotton  filter.    If  desirable 
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llie  og»r  can  be  fillered  a  fiecond  time.     A  very  eon\-en- 
icnt  uminKenient  for  llie  rapid  filtration  of  agar  tlirougli 

'    sliOH-n  in  FiR.  SOtH.     This  consisla  etsentiaUy 

of  a  WiUe's  perforated  porce- 
Itiin  plate,  wliicli  ie  steadied  in 
p'liee  in  the  tunne!   by  means 
of   a   ((lass   rod   wliien    panties 
ihrough  the  centre.     The  plate 
is  covered  with  a  laj^r  of  cot- 
ton on  which  a  similar  porce- 
iiiin  pUte  k  placed  to  pre«-ent 
t  he  cotton  from  floatin);.     The 
fiinnel  is  inserted  into  a  strong 
vacuum   flask,   which   is    con- 
nected   with    a    Chapman   air 
pump.     Boiling  water  j.h  first 
pu«.ed   through  the  filter  to 
warm    it    thorou^ily.    after 
uiiich  the  agar  is   added  and 
auction  applied. 
As  soon  as  the 
pump   begins    to 
act  the  top  plate 
can  be  removed. 
_  When  it  is  de- 
sired   to   make    a 
perfectly     clear 
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medium  it  should  be  mndv  with  only 
half  per  cent,  of  iigur  innleud  of  two  per  ceni.,  as 
Dven  above.  Such  agar  h.  softer  and  can  tie  passed 
through  a  preiiouitlr  moistened  filter  paper,  especially 
if  the  funnel  is  placed  in  a  steam  steriliaer  or  in  a 
funnel-shaped  copper  water-bath,  such  as  is  shown  in 
Fii^.  5065  and  50S6 

The  fillered  agar  is  then  tulied  and  «terili»ed  by  steam- 
ing one-half  hour  on  each  of  three  consecutive  days, 
after  which  it  in  kept  in  an  upright  position;  or  steril- 
ixatbn  may  be  raindly  accomplished  by  placing  the 
lubes  in  an  autoclave  (Fig.  60SO)  and  keeping  at  a  tem- 
perature of  120°  C.  for  fifteen  minutes.  Agar  media 
modified  by  adiiition  of  su^pira  (or  certain  chemicals) 
cannot  be  Rlerilized  ut  this  high  temperature  since  tliose 
constituents  are  altered.  When  it  is  desired  Ui  make 
inciinol  or  slant  a^r  tubes,  as  many  of  these  as  are 
needed  are  melted  m  n  water-bath  and  then  inclined  so 
that  the  agar  cornea  within  an  inch  of  the  cotton  plug. 

Thalmann's  .4jor.— Five  hundred  erams  of  meal  are 
boiled  for  one-quarter  of  an  hour  with  1.000  c.c.  of  dis- 
tilled water,  after  which  the  mass  is  made  up  to  the 
original  weight  and  strained 
through  muslin.  One  per  cent, 
of  peptone  and  O.S  per  cent,  of 
sah  are  then  added  and  the 
liquid  in  boiled,  after  which  it  h 
iigain  made  up  to  the  original 
weight ,  cooled,  and  liltereil.  One 
iind  one-half  per  cent,  agar  is 
Ilien  added  and  tlie  weighed 
liquid  is  boiled  in  a  concen- 
trated salt-water  bath  for  about 
three-quarters  of  an  hour,  after 
which  it  is  again  made  up_  to 
the  original  weight.  Thirty 
cubic  centimetrea  are  then  ti- 
trated nith  normal  sodium  hy- 
drate, using  phenolphlhalem 
as  an  indicator.  The  amount 
of  alkali  necessary  to  neutralize 
the  entire  amount  of  agaria  as- 
certained, and  two-thirds  of 
this  quantity  is  then  added. 
in  portions  and  while  shaking,  to 
the  agar,  .^fter  heating  fifteen  minutes  the  material  is 
filled  inui  tubes. 

According  to  Thnlmann  and  others  this  medium  is 
adapted  for  the  cultivation  of  the  gonoroccus.  especially 
for  diagnoHlic  purpcsen.  .\  little  of  the  pus  is  mixed 
with  the  welter  of  cimdetisalion,  and  then  bv  means  of 


.  -UiHiiili^  Willed 


The  medium  in  either 


a  wire,  rod.  or  cotton  swab  the  suspension  is  thorouglily 
spread  over  tbe  surface  of  a  series  of  inclined  tul>^  or 
over  Petri  dishes.  These  when  kept  /or  twenty-four 
hours  at  Sff'-ST"  show  small,  glistening  colonies,  which 
are  single  or  confiuent  and  appear  like  tiighly  refractive 

The  medium  is  not  suitable  for  subcultures,  and  Thal- 
maru)  recommends  that  the  colonies  be  transplanted  to 
serum  bouillon.  This  Is  prepared  by  adding  to  some 
bouillon  two-thirds  to  three-fourths  of  the  amount  of 
alkali  needed  to  neutralize  the  liauid.  After  heating 
and  filtering,  an  equal  volume  of  nog  serum  is  added 
and  the  mixture  tut>ed.  The  tubes  are  inclined  and 
heated  for  one  to  two  hours  at  70°  on  the  first  and  also 
on  the  second  day.  and  for  one  hour  at  l(Kt°  on  the  third 
day.  According  to  Wassermann  hog  scrum  ie  just  as 
good  as  human  serum  for  cultivating  the  gonococcus. 

Glucoff  .Iffor.^This  is  made  by  adding  to  the  filtered 
agar,  or  to  so  much  of  it  ax  may  be  wanted,  two  per  cent, 
of  glucose.  The  medium  is  then  tubed  and  sterihieil 
in  the  onlinary  way.  It  is  used  especially  for  the  growth 
of  yeasts  and  anaerobic  bacteria.  If  desired,  it  may  be 
colored  with  litmus  as  in  the  case  of  gelatin.  I,actORC. 
maltose,  saccharose,  or  other  sugiiTK  may  be  used  a 
modification,  instead  of  glue  ""' 

case  is  made  in  the  same 
manner,  with  Bimilar  per^ 
centagea  of  sugar. 

Rouibrrgrr'a  NeulTal-Tfd 
Agar. — This  can  be  made 
by  adding  to  a  0.3  -  per- 
ciint.  glucose  agar  one  per 
cent,  of  a  saturated  aque- 
ous neutral  red  wlution. 
The  typhoid  bacillus  does 
not  change  the  color  or 
produce  gas.  whereas  the 
colon  discliarges  the  red 
and  leaves  a  fluorescing 
color.  The  inoculation  can 
be  made  either  by  plant- 
ing a  shake  culture  or  by 
making  a  stab  culture, 
which  con  then  be  covered 
with  a  layer  of  agar  to 
exclude  air  changes.  The 
addition  of  neutral  red  to 
bouillon  is  of  service  in  \ 
Jordan). 

Endo't  Fuc)isin  Agar. — 'When  properly  prepared,  this 
medium  ranks  among  the  first  as  a  reliable  means  of 
differentiating  tbe  Bacillua  typbofus.  It  is  preparetl  as 
follows:  To  l.CXXI  c.c.  neutral  threc-per-eenl.  agar 
(mode  in  the  regular  way)  aitd  10  gm.  chemically  pure 
milk  sugar  (lactose) ;  5  c.c.  alcobotic  solution  of  mch- 
sin  (freshly  filtered) ;  25  c.c.  ten-per-cent.  solution  so- 
dium suipliite;  10  c.c.  ten-per-cent.  solution  of  soda. 
The  milk-sugar  solution  and  fuclisin  solution  are  added 
first  to  the  dissolved  agar  and  well  mixed.  The  eolu- 
tioD  of  sodiimi  sulphite  is  added  gradually  until  the 
color  of  the  medium  disappears.  On  solidifying,  the 
medium  should  remain  colorless.  Put  in  tubo^  (about 
15  -c.c.  each)  and  sterilize  in  steamer  for  thirty  minutes 
on  three  consectitive  days.  Keep  lubes  in  the  dark 
unCil  ready  tor  use. 

Endo  ascribes  the  resulting  color  changes  to  the  fact 
that  fuchain  is  a  hydrochlonc-acid  combination  of  ros- 
anilin.  Roeanilin  is  a  colorless  leuoubase,  but.  in  combi- 
nation with  acids,  gives  colored  compounds.  The  so- 
dium sulphite  used  in  the  medium  is  just  sufficient  to 
reduce  to  the  colorless  base,  thus  giMng  a  practically 
clear  medium. 

In  the  presence  of  sugar  of  milk  such  organisms  as 
B.  roli  liberate  lactic  acid,  which  in  turn  acts  upon  the 
leu-cobase.  atui  gives  a  deep  red  combination.  But  the 
colonics  of  B.  typho/ni»  developing  in  this  medium  do 
not  produce  an  acid,  therefore  they  liave  a  clear  glassy 
appearance,    or   slightly    bluish    in    transmit teil    light 
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Plates  are  made  and  inoculate<l  in  the  ordinary  manner 
from  infective  material.  Incubation  is  carri**<l  out  at 
37°  (\  and.  when  suspect etl  colonies  develop,  thev  may 
be  fish(vl  out.  transplanted,  and  fs}ven  the  aji^hitination 
test  with  specific  serum  to  identify  |x>sitively. 

The  MaUichite-green  Enriching  Method  of  Lentz. 
This  method  has  also  l)een  used  extensivelv  in  the 
separation  of  the  typhoid  bacilhis,  especially  in  the  cul- 
tivation from  fajces.  The  use  of  malachite  rhmmi  for 
this  purpose  was  first  introductnl  by  I^)ef!ler.  Lentz 
and  Tietz  have  modifiwi  and  improveil  the  method. 
They  direct  that  three  pounds  of  chopped  lean  beef  l>e 
macerateil  in  two  litres  of  water  for  sixteen  hours.  Ex- 
press the  extract,  cook  for  one-half  liour  and  filter,  add 
three  per  cent,  a^ar  to  the  filtrate  and  cook  slowly  for 
three  liours  to  dissolve.  Then  add  one  per  cent.  iK»p- 
tone ;  0.5  per  cent .  sodium  chloride ;  ami  one  per  cent . 
nut  rose  (may  be  omitted).  Make  neutral  to  litmus  with 
soda  solution,  boiJ,  and  filter  into  small  flasks  of  100  c.c. 
to  200  c.c.  capacity.  Before  adding  the  malachite-preen 
solution,  test  with  neutral  litnnis  paper,  and  slowly 
alkaUnize  with  sterile  8o<la  solution  until  the  litmus 
strips  give  a  distinct  red  \iolet.  The  crystals  of  mala- 
chite-green (Hoechst)  should  be  used  to  make  this  so- 
lution. Lentz  used  different  concentrations  of  the  dye 
in  preparation  of  the  medium,  but  Simon  rt»commends 
a  concentration  of  1 :  22,000  as  l)eing  the  most  favor- 
able. In  such  case  make  a  fresh  solution  of  1 :  220, 
and  of  this  add  1  c.c.  to  each  100  c.c.  of  the  hot  asar. 
thus  obtaining  the  required  concentration.  The  me- 
dium is  poured  in  Petri  dishes,  and  allowed  to  cool  for 
use.  Inoculations  may  be  made  upon  its  surface.  The 
dye  inhibits  the  growth  of  B.  colt  and  many  other  or- 
ganisms but  in  the  alx)ve  concentration  the  H.  typhoi<us 
develops  slowly,  usually  from  two  to  four  days.  When 
kept  in  the  incubator  at  37°  C.  typhoid  colonies  give 
the  agar  a  yellow  color.  Test  by  specific  agglutinating 
serum  to  identify.  Results  obtaine<l  by  different  ol>- 
servers  have  varietl.  It  seems  to  l>e  difficult  to  secure 
a  uniform  preparation  of  malachite  green. 

Lcwtose  Litmus  Agar. — This  medium  was  introduced 
by  Wurtz,  and  is  very  useful  in  ditTerentiating  Ix'tween 
the  typhoid  and  colon  bacilli.  Aci<l  formation  in  the 
case  of  the  latter  is  indicate<l  by  a  change  in 
the  reaction  of  the  litmus.  If  this  me<iium  is 
made  bv  the  addition  of  two  per  cent,  of  lac- 
tose and  litnnis  to  the  ordinary  agar  it  will  Ik? 
foiuid  that  even  typhoitl  bacilli  will  give  a 
slight  acid  reaction.  This,  however,  is  not 
due  to  the  fermentation  of  the  lactose,  but  to 
the  small  amounts  of  muscle  sugar  derived 
from  the  meat.  It  is  therefore  desirable  that 
the  agar  for  this  pur|)ose  should  l)e  made  out 
of  sugar-free  bouillon,  which  can  be  prepannl 
according  to  the  directions  alrea<iy  given. 
ProlongtMl  lK>iling  of  the  agar  must  Ihj  avoideil. 
inasmuch  as  the  agar  itself,  since  it  is  a  com- 
plex carlK)hydrate.  may  split  off  some  sugar. 

It  is  often  preferable  to  make  the  plain  lac- 
tose agar  and  to  add  to  the  tulxHl  and  ster- 
ilize<i  medium,  whenever  neediMi.  by  means  of 
a  sterile  pii>ette.  a  sterile  litnnis  solution. 
Obviously  other  indicators,  such  as  rosolic 
acid,  neutral  red,  etc..  may  In?  added  in  the 
same  way. 

(rli/nrhi  Agar.  To  the  ordinary 
nutrient  agar  prepare<l  as  al)ove,  five 
|XTcent.of  glycerin  is  addcHl.  The 
addition  of  glycerin  serves  to  keep 
the  surface  of  the  miMlium  moist, 
and  at  tlu^  same  time  imp.arts  nutri- 
tive (jualities  to  the  agar.  This  medium  is  very  valua- 
ble for  the  growth  of  tiiphtheria,  glanders,  pneumonia, 
and  tulx»rcle  bacilli. 

Mannite  Agar.  -.Mannite.  which  like  glycerin  is  a 
polyatomic  alcohol,  was  first  used  by  Norris  and  Hiss  as 
a  means  of  differentiating  the  typhoid  from  the  dysen- 
tery bacillus.     The  latter  organism  does  not  give  rise 


Fig.    5(W7.     bi<m)(1 
Pipette,  Novy  Form. 


to  acid  production  when  grown  on  manuite  me^lia, 
wherea**  the  typhoid  bacillus  <loes.  The  agar  should  In? 
preparetl  from  sugar-free  lx)uillon.  and  to  it  one  «>r  two 
per  cent,  of  m:umite  is  then  added.  Litmus  may  ire 
added  to  the  bulk  medium  lx»fore  it  is  tube<i.  or  the 
sterile  litmus  solution  m*y  be  added  to  the  sterile  tulKxi 
agar  by  means  of  a  pipette  whenever  nee<led. 

Pfeiffer's  HUtod  -If/ar.— This  is  made  by  spreading 
over  the  surface  of  ordinary'  incline<i  agar  a  few  dmps 
of  human  blood.  On  the  surface  thus  prepare* I  one  is 
able  to  cultivate  the  influenza  bacillus.  The  bUxnl  fn>m 
the  lower  animals  can  be  used  in  like  manner  to  good 
advantage. 

The  human  bloo<l  retjuiretl  for  this  and  similar  pur- 
poses can  be  drawn  without  difficulty  by  means  of  a 
sterile  syringe  from  the  large  median  vein  just  1k»!ow 
the  flexure  of  the  elbow.  Tlie  superficial  circulation 
should  first  l>e  imi)eded  by  means  of  a  rubber  tul)c 
tied  about  the  midale  of  the  ann.  The  .surface  of  the 
skin  over  the  vein  to  be  punctured  is  thoroughly  cleaned 
by  means  of  a  disinfecting  solution,  such  as  mercuric 
chloride  or  lysol.  The  needle  of  the  sterile  syringe  is 
then  introduced  into  the  vein,  and  as  the  plst<m  is 
slowly  withdrawn  the  syringe  fills  with  blood.  Five  or 
ten  cubic  centimetres  of  bkwd  can  thus  be  obtaineii  in 
a  few  minutes.  When  the  needle  is  withdrawn  a  com- 
press of  cotton,  soakcil  in  mercuric  chloride,  should  be 
applicHl  to  the  wound.  The  blcHni  must  be  at  once 
transferred  to  either  the  surface  of  incline<l  agar  or  to 
previou.sly  melted  agar,  cooled  to  50°  C\  In  tlie  latter 
ca*{e  it  is  mixed  at  once,  and  the  tube  is  then  set  aside 
in  an  inclined  position  to  solidify. 

Hlood-agar  Mixture. — As  jiLst  descrilxxl,  human  blcKxl 
may  be  mixed  with  melted  agar,  cooled  to  50°  C,  after 
which  the  mixture  may  be  alloweil  to  solidify  in  an  in- 
cUned  position.  For  (fiagnostic  purposes  this  procedure 
ha**  Ix^n  utilizeil  to  <letect  the  presence  in  the  bloo<l  of 
typhoid  bacilli,  gonococci,  ana  other  organisms.  In- 
stead, however,  of  allowing  the  bl<K)d  mixture  to  soHd- 
ify  in  the  tube  it  is  poured  out  into  a  sterile  Petri  dish, 
ami  in  this  way  a  blood-jigar  plate  is  obtained,  on  which 
eventually  colonies  of  the  suspected  organism  niaj  de- 
velop. T^ he  presencti  of  a  very  few  organisms  can  thus 
Ih»  det(H?te<l  in  1  or  2  c.c.  of  blood,  which  would  not  Ihj 
possible  by  direct  examination  or  by  staining.  The 
amount  of  blood  which  is  addcnl  to  the  agar  may  be 
variecl  according  to  circuni-stances.  Thus  it  maj  be 
one  to  four,  one  to  two,  or  even  one  to  one. 

Bloo<l  from  the  lower  animals  can  be  drawn  under 
strictly  a.septic  conditions  into  sterile  Xuttall's  blotnl 
pipettes,  or  into  the  modifie<l  form  of  Novy,  shown  in 
Fig.  .5067.  This  can  l)e  easily  made  fmm  test  tubes  of 
various  sizes,  according  to  the  kind  of  animal  to  be  bletl. 
Thus  a  five-eighths  by  five-inch  test  tulie  may  be  iiseil 
for  bleeiling  a  mouse  or  rat.  while  a  one-  by  eight-inch 
tube  would  be  uswi  in  the  case  of  a  rabbit.  The  bottom 
of  the  test  tube  and  the  end  of  a  piece  of  glass  tubing 
are  softened  in  the  flame  of  a  bl;\st  lamp  and  then 
brought  t(»gether.  .\  narrow  bla.*-;  flame  is  then  di- 
rected against  the  test  tube  about  an  inch  from  the  bot- 
tom. On  slow  rotation  in  a  horizontal  position  a  thick- 
ened constriction  results,  and  iis  .soon  as  this  is  suffi- 
ciently thick  the  two  ends  are  drawn  apart  slowly.  .\ 
tapering  capillary  results,  ^Mich  is  then  sealed  in  the 
flame  at  a  fxunt  alK)ut  two  inches  from  the  tube  proper. 
The  tube  is  then  plugged  with  cotton  and  sterilized  by 
dry  heat.  When  it  is  desired  to  prepare  sterile  defibri- 
nated  blood  a  drawn-out  tube  or  a  nam>w  glass  rod  is 
pa.sse<i  through  the  centre  of  the  plug.  By  moving  this 
aljout.  after  the  bIcMxi  has  been  receivetl  in  the  pipette, 
ctjmplete  defibrination  can  be  obtaine<l.  and  that  with- 
out any  contamination  from  the  outside. 

In  tlie  case  of  the  larger  animals  the  blood  is  best 
drawn  from  the  carotid  artery.  For  this  purpose  the 
animal  is  ana'.sthetized  and  the  artery  exposed  for  about 
an  inch.  .After  the  first  incision  it  is  advisable  to  avoid 
the  use  of  cutting  instnunents.  and  iastead  to  separate 
the  tissues  with  the   fingers.     Pressure  forceps  is  then 
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applied  at  the  distal  end  of  the  artery.  Another  pair  is 
then  applied  about  an  inch  below  tliis  point .  A  finger  is 
then  placed  under  the  clampeii  portion  of  the  artery  and 
a  very  slight  opening  is  made  into  the  blood-vessel. 
The  blades  of  a  very  narrow-pointetl  pair  of  forceps  are 
then  introduced  into  the  opening,  and,  when  distended, 
the  tip  ot  the  sterile  blood  pipette  can  readily  be  intro- 
duceil.  Before  this  is  done,  however,  the  tip  should  be 
scratched  M-ith  a  file,  then  broken  off,  and  the  open  end 
should  lie  flamed  for  a  moment  to  insure  sterility  and  to 
round  oflF  the  sharp  edge.  As  soon  as  the  pipette  is  in 
position  the  lower  clamp  is  removed,  when  the  blood 
rapidly  rises  in  the  tul^e.  If  defibrinated  blood  is  de- 
sirad.  the  blooil  should  be  stirred  by  an  assistant.  When 
serum  is  wanteti.  this  stirring  is  omitted.  As  soon  as 
blood  ceases  to  flow,  the  pipette  is  removed  and  the  tip 
is  sealed  in  the  blast  lamp. 

Obviously  in  the  case  of  small  animals,  such  as  the 
mouse  or  rat.  this  pn>cetlure  is  not  applicable.  The 
bl(M>d  may  be  drawn  up  into  a  syringe  from  the  arterj'. 
A  much  better  way,  however,  which  has  been  used  for 
several  years  in  the  author's  laboratory,  is  to  take  the 
bloml  directly  from  the  heart  into  a  small  pipette  of  the 
same  form  as  that  used  for  the  larger  animals.  For  this 
purpose  the  thorax  is  opened,  the  heart  is  freed  from  the 
pericardiimi  and  raisetl  by  meaiLs  of  oval-tippetl  forceps. 
The  eml  of  the  pipette  is  then  introduced  into  the  right 
ventricle.  Suction  may  be  applied  to  the  end  of  the 
pipette  in  order  to  obtain  the  fullest  possible  yield. 

BUkkI  can  be  drawn  from  very  large  animals,  such  as 
the  horse,  by  intrfniucing  a  trocar  into  the  jugular  vein. 
This  is  the  proceilure  which  is  folio  wet!  in  the  prepa- 
ration of  antitoxins.  The  trocar  is  connected  by  means 
of  a  short  rubl)er  tube  with  a  glass  tube,  which  is  in- 
serted into  the  receiving  cylinder.  In  this  way  several 
litres  of  bkHul  can  he  drawn  from  the  horse  at  each 
bleeding. 

In  ordinary  lalx)riitory  work  the  b!o<Kl  which  has  been 
colltTtetl  in  the  glass  pipettes  is  then  tranj-ferred  to 
meltetl  agar,  which  has  been  previously  cooled  in  the 
water-bath  to  50°  ('.  The  amount  of  blood  which  is 
added  to  each  tube  will  vary  v^ith  the  purpose  in  view. 
It  may  he  one  part  of  defibrinated  blood  to  ten  of  agar, 
or  one  to  five,  one  to  two,  or  one  to  one,  as  the  case 
may  be.  Exceptionally  mixtures  of  two  to  one  and 
three  to  one  are  useil.  The  blood  is  then  mixed  u-ith 
the  agar  and  the  tulnjs  are  .set  aside  to  solidify  in  an  in- 
clined position.  The  transfer  of  the  blood  to  the  tubes 
is  best  accomplished  by  means  of  a  sterile  drawn-out 
bulb  pipette,  .^luch  as  is  shown  in  Fig.  5096,  e. 

The  blooti  agar  thus  prepared  requires  no  further 
sterilization,  for  if  the  operation  has  been  properly 
carrie<l  out  no  organisms  will  be  present.  The  tubes 
can  be  used  for  culture  purposes  at  once,  or  they  may 
l)e  kept  for  several  days  to  allow  any  organisms  which 
might  Iw  present  to  develop.  This  blood  medium  is  in- 
valuable for  the  cultivation  of  various  pathogenic  or- 
ganisms. On  such  media  it  has  been  possible,  for  ex- 
ample, to  grow  for  the  first  time  pathogenic  protozoa — 
Trypanosoma  leiHin  of  rats  antl  Trypanosoma  brucei, 
the  cause  of  nagana  or  the  tsetse-fly  disease  (Novy 
an<l  McNeal). 

\ory  arui  Mr  Steal's  Hlottd  Agar  for  Trypanosomes. — 
Novy  and  McNeal  have  succee<led  in  cultivating  a  num- 
l)er  of  the  Trypanosomata  {Tr.  leunsi,  Tr.  brucei,  Tr. 
eransi,  and  others)  upon  a  specially  prepared  artificial 
meilium.  It  is  made  as  follows:  125  gm.  of  rabbit  or 
iKH'f  meat  is  extracted  in  l.tKK)  c.c.  of  distilled  water; 
add  two  per  cent,  of  Witte's  peptone,  one-half  per  cent, 
of  salt ;  and  two  per  cent .  of  agar.  Then  make  alka- 
line by  adding  10  c.c.  of  normal  sodium  carlx)nate.  The 
agar  thus  prepareil  is  tubed  and  sterilized  in  an  auto- 
clave at  110°  C.  for  thirty  minutes. 

When  cooled  to  about  50°  C,  two  volumes  of  defib- 
rinateii  rabbit's  blood  are  adde<l  and  the  mixture  is 
allowed  to  solidify  in  an  inclined  position.  After  the 
agar  has  solidifie<l,  the  water  of  condensation  which 
settles  at  the  bottom  of  the  tube  is  inoculated  with  a 


Fig.  5068.— Blood  Pipette 
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drop  of  freshly  drawn  blood  from  the  infected  animal. 
The  alx)ve  investigators  found  that  even  the  first  gen- 
eration thrives  upon  this  mc<lium  and  transfers  grow 
luxuriantly. 

Serum  Agar. — This  is  made  by  adding  variable 
amounts  of  sterile  serum  to  the  melted  agar,  which  has 
been  cooleil  to  50°  C.  in  the  water-bath.  T!ie  senim 
can  be  obtaineil  by  collecting  the  blood,  as  given  above, 
in  sterile  pipettes.  The  blood  is 
alio  well  to  clot,  and  eventually 
when  the  senmi  has  separated 
it  can  be  drawn  up  into  sterile 
bulb  pipettes  and  transferretl  to 
the  melted  agar.  The  largest 
yield  of  serum  is  obtained  by 
using  the  Latapie  pipette  shown  in 
Fig.  506S.  This  consists  of  an  inner 
tube,  which  is  freely  perforated  and 
the  narrow,  outer  end  of  which  is 
drawn  out  into  a  capillary  for 
insertion  into  the  bloo<l  -  vessel. 
This  tul)e  is  held  in  position  with- 
in the  outeE  one  l>y  means  of  a 
rubber  stopper.  The 
outer  receivmg  tube, 
which  is  al)out  an  inch 
in  diameter,  is  provid- 
ed with  two  side  tubes, 
one  of  which  is  drawn 
out  and  sealeil  while  the  other  is 
plugged  with  cotton.  The  entire 
pipette  is  first  sterilizeil  by  steam- 
ing in  an  autoclave.  The  tip  of 
the  inner  tube  is  then  broken, 
flametl.  and  inserted  into  the 
carotiil  artery  of  a  rabbit  or  other 
animal.  The  blood  should  not 
fill  the  pipette  beyond  the  inner 
j  tul)e.  Tlie  tip  is  then  sealed  and 
I  the  pipette  is  allowed  to  remain  in  a  vertical  position 
I  until  the  blood  has  firmly  clotteil.  It  is  tnen  in- 
vert etl  and  the  .serum,  as  it  is  squeezeil  out  of  the 
clot,  falls  to  the  lx)ttom.  The  purpo.se  of  the  per- 
forateti  inner  tul)e  is  to  allow  more  complete  shnnk- 
ing  of  the  clot.  The  serum  drains  away  at  once  from 
the  clot,  and  is  therefore  perfectly  clear.  When  it  is 
desiretl  to  remove  the  serum  the  tip  of  the  side  tube  is 
scratcheil  with  a  file,  then  broken  off,  and  the  end  is 
flameii  to  insure  absence  of  bacteria.  The  tube  is  then 
inserted  into  a  sterile  test  tube  or  flask  and  by  blowing 
into  the  other  side  tube  the  serum  is  forcetl  out.  It  can 
then  be  distributed  to  the  agar  tubes  by  means  of  a 
sterile  bulb  pipette.  These  are  then  allowed  to  solidify 
in  an  inclined  position.  As  in  the  case  of  blood  agar 
the  medium  prepareil  in  this  way  is  perfectly  sterile,  if 
the  manipulation  is  properly  carriwi  out.  Inasmuch 
as  sterilization  by  heat  is  avoided,  the  proteid  constitu- 
ents of  the  senim  remain  in  as  near  to  the  native  con- 
dition art  possible.  Such  serum  agar  makes  an  ex- 
cellent meiiium  for  the  pneumococcus  and  for  other 
organisms.  Obviously,  serum-iigar  plates  can  be  pre- 
pareil, if  it  is  so  desiretl,  in  which  case  the  melted  and 
cooKhI  agar  is  inoculateii  with  the  organism  to  be  cul- 
tivateil.  after  which  the  serum  is  added  and  mixeil  ^^ith 
the  agar,  which  is  then  ix>ureil  out  into  sterile  Petri 
dishes. 

Serum  agar,  made  by  adding  human  blood  serum  to 
melted  agar,  has  l)een  used  for  the  cultivation  of  the 
gonococcus  (Wertheimer).  Ascitic  or  pleuritic  fluid  may 
also  be  adiled  to  agar  in  the  proportion  of  one  part  of 
the  fluid  to  two  parts  of  the  agar.  Such  agar  is  useii 
esjx^cially  for  the  cultivation  of  the  gonococcus.  The 
ascitic,  pleuritic,  or  hydrocele  fluids  may  Ixi  sterilizeil 
by  fractional  .sterilization  or  by  filtration  through  a 
Berkefeld  filter  under  pressure. 

Wassermann's  Serum-nutrose  Agar. — This  also  has 
been  found  useful  for  cultivating  the  gonococcus.  VWe 
cubic  centimetres  of   hog  serum   is  addeil  to   30  to  35 
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c.c.  of  water,  2-3  c.c.  of  jrlycerin.  and  0.8-0,0  gm.  of 
nut  rose.  Nntrose  is  ii  soiliuin- phosphate  casein  com- 
pound, and  when  addeil  to  serum  prevents  coagulation 
on  boiling.  The  solution  is  lx)iled  for  twenty  minutes, 
after  which  it  is  addetl  in  ecnial  parts  to  two  per  cent, 
peptone  agar  in  test  tubes.  TJiis  mixture  is  then  poure<l 
mto  Petri  dishes.  Nntrose  has  been  used  also  in  the 
preparation  of  the  Drigalski-Conradi  xigar.  Hog  senmi, 
which  is  said  to  Ih*  as  good  as  human  serum  for  culti- 
vating the  gonococcus,  hits  l)een  employed  also  by  Thal- 
mann. 

Drigahki-ConrtuU  Agar  -  Thin  is  a  meat-peptone- 
nutrose  agar  containing  lactose.  Htmus.  and  crystal  vio- 
let. The  preparation  is  as  follows:  1.  A  mixture  of 
tlirec  pounds  of  meat  and  two  litres  of  water  is  allowed 
to  stand  for  twenty-four  hours;  the  expressed  meat 
juice  is  then  lN)iled  for  one  hour  and  filtered.  To  the 
filtrate  are  addeil  20  gm.  of  Witte's  peptone,  20  gm.  of 
nutrose,  10  gm.  of  sodium  chloride,  and  the  whole  is 
boileil  for  one  hour  and  filtere<L  To  this  filtrate  60  gm. 
of  agar  is  added  and  the  liquid  is  boiled  for  three  hours, 
or  one  hour  in  an  autoclave.  It  is  then  rendertnl  alka- 
line to  litnuis  paper,  lx)iled  half  an  hour,  and  filteriH.!. 
2.  A  solution  of  htmus  is  prepareil  according  to  Kubel- 
Tiemann  as  follows:  The  powdered  conmiercial  Htnms 
is  repeatedly  extracted  with  hot  distilled  water.  The 
liquid  is  acidulated  with  dilute  acetic  acid  and  evapo- 
rated to  syrupy  consistence  on  a  water-bath.  The  thick 
fluid  is  then  <hlute<i  by  the  gradual  addition  of  ninety- 
per-cent.  alcohol,  transferred  to  a  flask,  and  an  excess  of 
ninety-per-cent.  alcohol  is  added.  This  precipitates  the 
blue  pigment,  while  the  ret!  dye  and  the  potiUi.sium  acc^ 
tate  remain  in  solution.  The  precipitate  is  filteretl  and 
washed  with  alcohol,  then  dissolved  in  distilled  water, 
after  which  the  solution  is  warmed  and  filtered.  The 
filtrate  is  then  a<lded  gradually  to  very  dilute  sulphuric 
acid  (one  or  two  drops  of  acid  to  2(K)  c.c.  of  water)  till 
the  color  changes  to  a  wine  re<i.  The  concentrated  blue 
is  then  added  till  the  blue  color  is  restoretl ;  2(50  c.c.  of 
this  litmus  solution  is  l)oile<i  for  ten  minutes,  then  .W 
gm.  of  pure  lactose  is  added,  and  the  lx)iling  is  con- 
tinued for  fifttHjn  minuti»s.  3.  The  hot  litmus  is  addetl 
to  the  hot  agar,  mi\e<l,  an»l  the  reacticm  is  made  slightly 
alkaline;  1  c.c.  of  a  hot  >ten!e  solution  of  ten-jwr-cent. 
anhydn)us  so<la  and  20  c.c.  of  a  fre.shly  prepare*!  solution 
of  0.1  gm.  of  crystal  violet  in  1(K)  c.c.  ol  wann  sterile 
water  are  then  added,  after  which  the  material  is  tilled 
into  tubes  or  fla.»iks.  Excessive  heating  should  be 
avoiile<l,  inasmuch  as  it  alters  the  lactose.  The  crystal 
violet  is  intended  to  restrict  the  development  of  the  \m- 
imiK)rtant  bacteria. 

The  Drigalski-Conradi  medium  has  l)een  recommended 
for  the  isolation  of  the  typhoid  Ixicilhis.  For  this  pur- 
pose the  fa'ces  >hould  be  diluted  with  ten  to  twenty  vol- 
umes of  salt  sohition.  The  authors  employ  large  plates. 
15  20  cm.  in  diameter.  The  agar  is  |)ourcMl  into  the 
dishes  to  a  dei)th  of  at  least  2  nun.,  and  the  cover  is  then 
k(;pt  ofT  till  the  moisture  has  dried  from  the  surface  of 
the  agar.  Hy  means  of  a  5-mm.  glass  rod,  In'ut  at  right 
angles  and  previously  dip|HHl  in  the  susjHMision.  a  series 
of  streaks  are  made  over  a  numl>er  of  the  dishes.  The 
inoculated  plates  are  then  kept  at  37^  ('.  for  twenty-four 
hours.  The  colon  colonies  are  large,  opatjue.  and  rvd, 
while  the  typhoi<l  are  small,  glassy,  and  resemble  dew- 
drops.  The  further  identification  of  the  sus|H»cte<l 
colony  is  made  by  applying  the  agglutination  test  and 
by  growing  in  Kothberger's  neutral  re<l  agar. 

MnrConh  i/'s  Jiih-salt  Aii<ii\  This  me<iium  is  ]>re- 
pare<l  by  dissolving  one  and  on<'-half  or  two  iht  cent, 
of  agar  in  bile-salt  lM)uillon  stock  solution  (see  alK)v<'). 
If  necessary  clear  with  ejri:- albumin.  Neutral  red  and 
a  given  stigar  are  then  added,  as  in  the  case  of  the  broth 
preparation.  It  is  usisi  in  the  examination  of  fa*ce^. 
sewerage,  etc.,  for  intestinal  bacteria.  Th<'  method  of 
procnhire  is  practically  the  same  as  that  given  und<'r 
the  Drigalski  and  Conradi  mtHlium.  The  growth  of 
most  bacteria  is  inhibited,  whiles  that  of  H.  coli  and  H. 
typhosus   i.s   not.     ('olonit's  of    acid-producing  bacteria 


appear  n).sc-red  in  color.  Alkali  gives  a  yellow-red  with 
this  indicator  on  plates.  Other  modificationH  are  UKed 
by  water  analysts. 

Mntzusrhita'H  Livtr-gall  Agar. — This  medium  is  es- 
pecially reconmiended  for  the  cultivation  of  the  intes- 
tinal flora.  It  is  prepareil  as  follows :  Take  500  gm.  of 
finely  choppetl  ox-Hver;  30  gm.  peameal;  add  one  litre 
of  distilled  water  and  cook  until  the  soluble  constitu- 
ents are  extracted.  The  residue  is  removetl  by  strain- 
ing through  nuislin,  and  to  the  filtrate  add  7  gni.  pei>- 
tone,  5  gm.  s<Hlium  chloride,  and  0.2  gm.  hydrochloric 
acid.  The  whole  is  carefully  shaken  and  then  allowed 
to  stand  at  37°  ('.  for  threehours.  .After  this  tJOO  gm. 
of  ox-gall  is  added,  and  the  whole  is  again  allowed  to 
stand  for  three  hours  at  incubator  temperature.  It  is 
then  heated  for  some  time,  filteretl.  and  .sufficient  agar 
(two  per  cent.)  is  adde<i  to  give  solid  medium.  Filter, 
place  in  tubes,  and  sterilize.  This  medium,  notwith- 
standing the  addition  of  the  hydrochloric  acid,  re- 
mains .slightly  alkaline.  Matzuschita  reconmiends,  for 
the  culture  of  intestinal  bacteria,  that  the  medium  be 
neutral  or  very  slightly  acid. 

Gelatin  Agar.-  Several  fornmlas  have  lx?en  proposed 
for  the  preparation  of  this  medium.  Each  finds  its  spe- 
cial application.  That  of  C^apaldi  was  recommended  for 
the  isolation  of  the  typhoiti  bacillus  from  faeces.  It  is 
made  by  dissolving  20  gm.  of  NN'itte's  peptone,  10  gm.  of 
gelatin.  10  gm.  of  glucose  or  of  mannitc.  5  gm.  of  so- 
dium chloride,  and  5  gm.  of  pot:ussium  chloride  in  1,000 
c.c.  of  water.  The  solution  is  filtere<l  and  two  per  cent, 
of  agar  is  added  and  dissolved  by  lx)iling,  after  which  it 
is  rendere<l  alkaline  by  the  a<ldition  of  10  c.c.  of  nonnal 
alkali.  The  tiltere«i  solution  is  then  tubed  and  sterilized 
by  steaming. 

Hecr-wort  .Agar.  Wort  is  of  particular  value  in  the 
cultivation  of  yea.sts  and  it  is  also  u.seil  in  the  study  of 
certain  bacteria.  It  may  Ixj  u.sed  in  the  fluid  form,  or 
solidified  by  means  of  either  gelatin  or  agar.  Eyre  re- 
commends its  pn»paration  by  taking  250  gm.  of  crushed 
inalt  and  placing  it  in  a  two-litre  fl:isk  with  1,000  c.c. 
distillcil  water.  The  mixture  is  first  heatetl  up  to  70°  C. 
in  the  stopjwred  fliisk,  then  placed  in  a  constant-tem- 
perature water-bath,  and  allowetl  to  macerate  at  60°  C. 
tor  one  hour.  The  fluid  pjortion  is  separatetl  by  strain- 
ing through  muslin;  then  it  is  heated  for  thirty  minutes 
in  a  steam  sterilizer  and  foUowetl  by  filtration.  The  nat- 
ural reaction  of  the  resulting  wort  is  left  unchanged. 

In  case  the  .solid  preparation  is  desire<i,  add  two  per 
cent,  agar  and  proceetl  the  same  as  in  the  preparation 
of  nutrient  agar.  Sterilization  is  carrieti  out  by  placing 
in  a  steam  sterilizer  at  1(K)°(\  for  twenty  minutes  on  each 
of  three  consecutive  days. 

StoddariH  medium  is  a  gelatin  agar  which  contains  five 
per  cent,  of  gelatin,  one  jht  cent,  of  jM^jnone.  and  a  liaT 
per  cent,  each  of  agar  and  of  salt.  A  litre  of  mciit  ex- 
tract is  prepared  in  the  usual  way.  In  this  10  gni.  of 
wptone  and  5  gm.  of  salt  are  dissolve<i.  and  the  solution 
IS  then  <iividetl  into  two  parts.  To  one  ix)rtion  ten  |x?r 
cent,  of  gehitin  is  a<lded.  and  when  this  has  dissolveil. 
the  solution  is  neutralize<l  and  an  excess  of  10  c.c.  of 
normal  alkali  ikt  litre  is  addcni.  The  other  half  of  the 
meat  extract  is  like>nse  neutralize*!,  and  then  10  c.c.  of 
the  normal  alkali  is  adde<l  jht  litre  to  impart  the  req- 
tiisit(»  reaction.  Thelitiuid  is  then  ine:isure(i  or  weighed, 
U)iled.  and  Hltere<L  live  grams  of  cut  agar  is  added 
to  the  Ixmillon.  which  is  then  Iniiled  until  the  agar  dis- 
solves. l)istille<l  water  is  add(Ml  to  make  up  to  the 
original  v(»lume  or  weight,  after  which  the  two  liquids 
are  combine<i  and  allowt^l  to  sediment.  The  entire  prod- 
uct is  finally  tiltereil  through  cotton  or.  l)ctter,  through 
pajMT.  The  uKHlium  is  filltni  into  tulK's  which  are  then 
steame<l  for  fifteen  niinutes  on  each  of  three  consecutive 
days.  To  usr  this  nuMlium.  it  is  ])oured  out  into  sterile 
Petri  dishes,  and  when  solidified  th<»  centre  is  touched 
with  the  organism  to  Ix*  testcnl.  The  tvphoi<l  bacilliLs. 
on  aeeomit  of  its  motility,  spreads  rapidly  over  the  sur- 
face as  an  almost  trans])arent  growtli  whereas  that  of 
the  co'on  bacillu  .  sorea  Is  le,ss  and  i.se:isilv  visible. 
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tiuamieri't  grialin  agnr  is  iniulc  in  a  Bomi'n'liat  dimilnr 
muDoer.  Tbree  prams  of  poa-ilerini  aguT  is  eniiikilied 
with  SO  c.c.  of  distilled  water,  and  tbia  is  then  aitdcii  to 
a  solution  of  50  j?m-  "f  plutin  in  750  c.c.  of  meat  ex- 
tract. The  whole  is  boiled  till  the  agar  has  diiwolved, 
when  a  solution  of  25  gm.  of  Witle's  peptone  ftnd  5  em. 
of  salt  is  added.  The  entire  liquid,  which  now  raake^ 
up  to  one  litre,  is  then  carefully  noutraliipd  nith  itormal 
alkali,  using  litrouH  aa  an  indicator.  The  medium  is 
liibeil  and  i^Ieriliied  as  usuaJ.  It  has  been  ut<ed  to  ad- 
vantage in  the  cultivatina  of  the  pneumococcus. 

H'rti'it  Meal-potalo  Agar. — The  potato  juice  is  pre- 
pared as  in  the  method  of  Hols  or  Elnner;  300  c.c.  of 
this  is  added  to  200  c.c.  of  slightly  alkaline  bouillon; 
3.T5  gm.  of  agar  is  then  dissolved  in  the  liquid,  thus 
vielding  a  0.75-per-cont.  agar  solution.  The  tyjAoid 
tiacilliL'<  pre^Dls  threaded  colonies  on  this  medium,  the 
»ame  as  in  Eisner.  Hisa,  and  Piorkowski  media. 

Siibsliluteji  for  the  Meat  Infuiri^n.— In  the  preparation 
of  the  forcing  media  a  meat  infusion  serves  as  the 
basis  in  each  case.  In  special  instances,  but.  not  as  rou- 
tine prot^ure.  these  media  may  be  modified  by  using 
the  commercial  Liehig'n  beef  extract  in  place  of  the  meat 
infusion.  The  chief  advantage  lies  in  the  fact  that  the 
lieef  extract  can  be  kept  always  on  hand.  At  the  same 
time  it  must  be  remembered  that  media  made  up  with 
Huch  extract  are  by  no  means  as  nutritious  as  those 
made  up  with  the  roeal  infusion.  The  amount  of  I.ie- 
btg's  extract  which  Ls  ui^ed  varies  with  different  workers. 
In  general,  from  1  to  3  gni.  is  addai  to  one  litre  of 
water;  5  and  even  10  gm.  may  be  used.  To  this  solu- 
tion peptone  and  salt  may  be  added  In  the  usual  amounts. 
The  liquid  when  rendered  alkaline  and  filtered  coiuti- 
tutes  a  I.ielHg's-extract  bouillon.  In  the  same  way 
gelatin  and  agar  media  are  prepared. 

Peptone  Subatilutea. — Several  compounds  have  been 
suggested  as  subetitutes  lor  Witte's  peptone.  In  Mar- 
tin's anil  Peckham's  bouillon  and  in  Deycke's  agar  this 
peptone  is  replaced  by  that  which  is  formed  by  the  di- 
gestion of  the  muscle  tifaue.  In  other  media  deriva- 
tivcG  of  albumen  or  casein  arc  employed.  Hcydcn's 
■'  Nahrstoff  "  Is  a  digested  cu  albuminate,  while  nut- 
rose  is  a  casmn  compound.  The  addition  of  lecithin, 
protogen.  and  hitmoglobin,  etc.  is  made  with  the  ob- 
ject of  improving  the  nutritive  qualities  of  the  media. 

Hua'  Tube  A/miuiB. — This  is  used  as  a  means  of  test- 
ing lor  the  typhoid  bacillus.  It  is  n^ode  by  adding  5 
gm.  of  Liebig  a  extract,  5  gm.  of  salt .  and  5  gm.  of  agar 
to  1,000  c.c.  of  water.  The  mixture  is  then  heateil  until 
the  agar  has  dissolved,  after  which  the  water  which  is 
lost  b^  evaporation  is  replaceil  and  then  eight  per  cent. 

S latin  is  added,  .^a  soon  as  the  gelatin  has  clissotved, 
e  liaiiid  is  partially  neutralized  by  the  addition  of  nor- 
mal lukali.  The  reaction  is  left  acid,  and  to  aiich  an 
e^tent  that  it  would  require  I,^  c.c.  of  normal  alkali  per 
litre  to  make  the  solution  neutral  to  pben'ilphthalein. 
The  liquid  b  then  cooled  (o  60=  C.  iin,l  clciirwi  by  the 
addition  of  the  while  iif  an  egi;  elirreil  up  in  iilxxil  25 
c.c.  of  water.  The  liqiiiil  is  then  boiliil  fur  n  few  min- 
utes, after  which  10  gm.  of  gliiciwt'  i"  iidcled.  .Wter 
Mill  mentation  at  ,50°  C  the  medium  can  be  fillered 
Ihniugh  paper  or  cotton  and  tube;l.  TliiH  medium  is 
ustd  only  for  stab  cultures.  IJiffuHion  of  the  growth 
through  ihc  melium  in  the  c]i>'e  of  verv  motile  organ- 
isms, such  us  the  lypliuM  h:„;]U^  and  the  prmluction  or 
absence  of  gas.  ;irf  (he  cTitiTi;i  -"UKht  for. 

HiiM'  PhiU  Mr.liiim.-  Hi--  uiili;ied  the  tendency  of 
the  typhoid  b.idlln^  li.>  I'.irin  threaded  colonies  when 
grown  on  soft  iiiuli;!,  -m  m  iiir-:in.s  of  differentiation  from 
the  colon  hacilhis.     Ttie  medium,  as  first  proposed,  — 


tiMp.  and  1,000  C.C.  of  distilleil  wal< 
by  the  u(lditk>n  of  the  whiter  of  t 
through  absorbeiil  colton.  The  n- 
ani)  of  such  extent  that  it  would  r. 
2c.c.  of  nonnalalkalilomaki'ii  iii'. 
ietn.     Suleequently  llis*  made  viiri 


ThiH  »:i«  cleareit 


hy  the  wliile 
Plate  culture 


this  formula,  eliminating  the  unnecessary  const  it  uenls. 
The  simplest  combination,  which  was  found  to  givt'  ex- 
cellent remilts.  was  made  by  adding  15  gm.  of  agar  aiu) 
5  gm.  of  Uebig's  extract  to  1,000  c.c.  of  distilled  wato'. 
alkali  was  added.  The  nitdium  was  cleanai) 
if  two  eggs  and  filtered  through  cotton. 
made  at  37°  C,  show  excellent  differen- 
tiation between  the  colonies  of  typhoid  and  cvlon  bacilli 
in  twenty-four  hours.  The  former  show  threaded  oolo- 
nieg,  the  latter  do  not. 

Hesnr'g  \iihrilo/f-Heyden  -Igar.  —  The  "  Xahrstoff- 
Heydcn  ''  is  nn  alhumose  made  from  egg-albumin.  It 
should  first  be  slirTed  up  in  a  beaker  with  a  little  water, 
and  then  iiddeii  to  the  liquid.  For  cultivating  the  tu- 
bercle bacillus  the  medium  consists  of:  5  gm.  .Nolirstoff- 
Heyden,  5  gm.  salt,  30  gm.  glycerin.  10  gm.  agar,  and 
1,000  c.c.  of  distilleil  water;  s  c.c.  of  normal  soda  solu- 
tion is  added.  The  latter  represents  a  14.3  per  cent. 
of  the  crystalUne  salt  (.\a,CO,  +  10  H.Ol  and  not  28.6 
per  cent.,  as  stated  by  Hesse.  The  He«se-Xiedner  agar, 
whicii  has  been  recommended  for  the  study  of  water 
bacteria,  is  made  by  dissolving  7.5  gm.  of  Nahrstoff- 
Heyden  and  12.5  gm.  of  agar  in  1,000  c.c.  of  distilled 
'rater.  Gage  and  Phelps  nissolve  one  per  cent,  each 
of  agar  and  of  the  Xahrstoff  in  1,000  c.c.  of  distilled 
water,  and  make  the  solution  neutral  to  phenol phtbalein. 

Blood  Serunt. — The  preparation  of  serum  from  small 
animals  has  been  descnbed  at  length  under  serum  a|tnr. 
When  it  is  desirable  to  use  large  quantities  of  senim  it  In 
advisable  to  collect  ox  Mood  at  a  slaughter-house.  The 
more  care  taken  in  collecting  the  blood  under  aneptie  con- 
ditions the  less  troublesome  will  be  the  subsequent  ster- 
ilisation. A  convenient  receptacle  is  a  half-gnllon  bat- 
tery jar  covered  with  paper  and  previously  steriliteil. 


nsporte<i 
1  a  cool  place  for  tlio 
can  then  t»e  d 
aspirator  into  a  sterile  globe 


c  drawn  up 


aside  until  it  iiniily  clots. 

to  the  laboriitory  and  set  asidi 

senim  to  separnte.     The  serun 

by  means  of  an  aspiratoi   .,    ,_ .  . 

such  as  is  shown  as  a  part  of  Fig.  5072.     11  con  then  be 
conveniently  filled  into  test  tubes  or  into  flasks. 

Tbe  earliest  method  of  sterilizing  blood  serum  is  that 
of  Koch  by  fractional  heating.  Tlie  tubes  are  placed 
in  an  inclined  position  in  a  serum  coagidalor  shown  in 
Fig.  -WtiO.     The  Rou.v  water-biitb,  shown  in  Fig.  5075, 


FRi.  aiflP.— Knch'i  Blixnl -Scrum  Cmjniliitor. 

m  pariiculurty  useful  fur  (his  purpose.  The  penini  tubes 
are  immereeil  in  the  water  at  58°  (',  and  are  heated 
for  an  hour  nt  .W  C.  on  each  of  seven  aucceaaive 
days.  This  low  leinperatiirc  is  selected  in  order  to 
iieeompUsh  the  sterilisation  and  yet  keep  the  serum  in  a. 
fluid  condition.  I'nfortunately  bacteria  mav  be  present 
in  the  senim  which  uill  actually  grow  at  the  tempera 
ture  employeil.  and  in  that  case  this  method  of  stenliia 
tion  is  inapplicable,  Some  have  endeavoreil  to  obviato  I 
this  difficulty  by  filtering  the  serum  through  a  Berkefold 
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bougie.  Martin  suggest eii  that  one  to  two  per  cent,  of 
chloroform  be  addtxl  to  the  serum,  wliich  is  then  set 
aside  for  several  montlLs,  after  which  the  chloroform  can 
lie  driven  off  by  heating  at  65°.  Fraenkel  dispensed 
with  the  sterilization,  relying  entirely  upon  the  aseptic 
collection  of  the  serum.  When  the  serum  is  collectetl 
with  the  care  outlined  above,  it  uill  be  found  that  very 
few  bacteria  are  present.  Conseauently  after  the  tub^ 
have  been  filled  with  the  senmi  tney  may  be  incubateil 
for  several  days,  and  at  the  end  oi  that  time  the  con- 
taminated ones  can  l^e  iliscarded.  This  procedure  is 
preferable  to  those  just  given.  The  sterile  serum  is  then 
coagulated  in  an  inclineil  position  by  raising  the  tem- 
perature of  the  sterilizer  to  65°  C,  and  keeping  it  there 
until  the  serum  has  become  solid.  The  medium  thus 
prepared  is  transparent  and  solid.  When  a  higher  tem- 
])erature  is  useil,  the  serum  coagulates  to  an  opaque  white 
mass. 

Inasmuch  a.s  the  above  methods  require  much  time 
and  skill  and  are  in  themselves  very  tedious,  they  have 
l)een  largely  supplanted  by  fractional  sterilization  in 
.steam.  For  this  purpose  tlie  tubes  are  first  placed  in 
nn  inclined  position,  either  in  a  dry-heat  oven,  or,  bet- 
ter, in  the  coagulator.  and  then  heated  to  85°  to  95°  i\ 
until  firm  coagulation  results.  If  this  is  not  looked 
after,  the  medium  will  be  torn  up  by  gas  bubbles  during 
the  next  step.  The  coagulated-serum  tubes  are  then 
placed  in  wire  baskets  and  steamed,  as  in  the  case  of 
agar,  for  half  an  hour  on  each  of  three  consecutive  days. 
The  medium  thus  prepared  is  fully  as  useful  as  that 
which  is  transparent. 

Loffier's  Blood  Serum. — This  consists  of  one  part  of  a 
one-per-cent.  glucose  bouillon  and  of  three  parts  of  blood 
serum.  This  mixture  is  fillwl  into  tubes  and  sterilized 
in  the  manner  just  given.  It  is  used  very  extensively 
for  the  diagnosis  of  diphtheria. 

Alkaline  Blood  Serum  (Ixirrain  Smith). — To  each  100 
c.c.  of  blood  senim  add  1.0-1.5  c.c.  of  a  ten-per-cent. 
solution  of  sodium  hydrate,  and  shake  gently.  Place  in 
tubes  and  sterilize  as  mentioned  under  blood  senmi.  A 
clear  solid  medium  results,  consisting  principally  of  an 
alkali-albumin.  This  mwlium  is  also  used  in  the  culti- 
vation of  B.  diphtherui'. 

(flifcerin  Serum. —  Five  per  cent,  or  more  of  glycerin  is 
added  as  in  the  case  of  glycerin  a^ar.  The  sterilization 
is  the  same  as  that  iust  given.  It  is  used  for  the  culti- 
vation of  the  tulMjrcIe  bacillus. 

Serum-water  Media.  When  serum  is  diluteil  with  five 
to  ten  parts  of  water  it  can  l)e  sterilized  by  sttsimiuK 
without  coagulation  taking  place.  Hiss  employeil  such 
a  inetiiiuii  in  differentiating  Ixjtween  the  pneumococcus 
and  st reptoccocus ;  also  in  distinguishing  l>etween  the 
dvsentery  and  allied  organisms.  He  prepares  the  me- 
<luun  l)v  adding  one  part  of  clear  Ixi-'f  serum  to  two 
parts  of  distilled  water.  The  mixture  is  first  heated  to 
100°  fj)r  a  short  time,  so  as  to  destroy  the  glycolytic 
enzyme  wliich  is  present,  after  which  one  per  cent,  of 
the  sugar  desired  is  added.  Dextrose,  galactose,  man- 
nite.  maltose,  lactose,  saccharose,  inulin,  and  dextrin 
have  l>een  thus  use<i.  The  medium  is  colored  bv  the 
addition  of  one  per  cent,  of  a  five-jxT-ccnt .  a<|ueous  lit- 
mus solution.  The  nnHiiuni  is  then  tulxnl  and  steamed 
for  ten  minutes  on  three  consecutive  davs. 

Marmorek's  Media.  -In  order  to  maintain  streptococci 
at  their  maximmn  virulence  Marmorek  used  several  me- 
<lia,  preference  being  given  to  them  in  the  following 
order: 

1.  Human  serum  2  parts,  lx)uillon  1  part. 

2.  Pleuritic  or  ascitic  fluid  1  part,  lx)uillon  2  parts. 
.3.  Serum  of  mule  or  ass  2  parts.  lx)uillon  1  part. 

4.  Horse  serum  2  parts,  lx)uillon  1  part. 

These  media  can  be  sterilized  by  fractional  heating  at 
low  temiXTature,  or,  better,  by  filtration  through  a 
Herkefekl  In^ugie. 

Tlialmann's  serum  l)ouillon  for  cultivating  the  gono- 
coccus  has  been  mentioned  in  connection  with  his  agar. 

Milk'. — This  is  an  excellent  me<iium  for  diajrnostic 
purposes.     It  is  advisable  to  use  centrifugate<l  milk  if 


po.ssible.  Otherwise  the  whole  milk  is  placed  in  a  beaker 
cr  flask  and  steamed  for  about  half  an  hour.  When 
partially  cooled  it  can  be  pouretl  into  a  large  separatory 
funnel,  or  into  a  bulb  receiver  shown  as  part  of  Fig. 
5072,  and  allowed  to  stand  thus  overnight.  The  under- 
lying layer  of  fat -free  milk  can  then  be  filled  directly 
into  tubes.  These  are  then  sterilized  by  steaming  half 
an  hour  on  each  of  three  consecutive  days.  When  time 
is  an  object  the  whole  milk  may  be  filfed  directly  into 
tubes.  If  desired  the  milk  may  be  colored  with  litmus. 
Instead  of  milk,  whey  may  be  used  to  good  advantage. 
This  can  be  prepared  by  coagulating  the  milk  with  ren- 
net. The  liquid  is  first  separated  by  means  of  cheese- 
cloth and  finally  put  through  paper.  It  is  then  colored 
v^ith  litmiLs,  filled  into  tubes,  and  sterilized.  Care  must 
be  taken  not  to  overheat  the  milk  lest  the  lactose  under- 
go more  or  less  oxidation.  Whey-gelatin  and  whey-agar 
are  used  for  special  purposes. 

Petmsehku's  Litmus  Whey. — Very  dilute  hydrochloric 
acid  is  abided  to  slightly  warmed,  fresh  milk.  The  casein 
is  precipitated  and  removed  by  filtration.  The  acid  is 
just  neutralized  by  the  addition  of  dilute  sodium  hy- 
drate solution,  then  the  fluid  is  steamed  for  two  or  three 
hours,  thus  throwing  out  any  acid  albumin  which  might 
have  been  in  the  solution.  The  fluid  when  filtered  off 
through  paper  should  be  just  neutral  and  colorless.  Lit- 
mus solution  is  added  in  suflicient  quantity  to  give  a 
distinct  tint.     Sterilize  as  in  ordinary  milk  tubes. 

Urine.-  By  discariling  the  first  portion  of  urine  which 
is  passed,  the  remainder  can  be  collected  in  sterile  flasks 
and  will  l)e  free  from  bacteria.  Such  urine  may  be  used 
directly  for  studying  the  various  fermentations  which  it 
may  undergo.  To  prepare  a  urine  gelatin  the  secretion 
should  be  diluted  so  as  to  have  a  specific  gravity  not  to 
exceed  1.010.  Ten  per  cent,  of  gelatin  is  then  added, 
an<l  when  it  has  dissolved  the  reaction  is  made  to  corre- 
spond to  that  of  the  original  urine.  Heller's  urine  gela- 
tui  is  preparetl  in  the  same  way,  but  has  one  per  cent, 
peptone  and  a  half  per  cent,  of  salt.  After  solution  the 
liouid  is  rendered  faintly  alkaline,  then  filtered  and 
tuWd. 

Piorkowski  Urine  Gelatin. — Normal  urine  of  1.020  spe- 
cific gravity  is  collected  for  two  days,  and  is  allowed  to 
l)ecome  slightly  alkaline  in  reaction.  Then  1.5  per  cent, 
peptone  and  3.3  per  cent,  gelatin  are  added,  and  the 
mixture  is  heateil  for  one  hour  on  the  water-bath,  after 
which  it  is  filtered  and  filled  into  tubes.  These  are  ster- 
ilized by  heating  at  100°  for  fifteen  minutes  on  the  first 
day,  and  for  ten  minutes  on  the  second  day.  The  me- 
dium is  useti  to  differentiate  the  typhoid  from  the  colon 
bacillus.  Petri  plates  are  made  and  developed  at  22°  C. 
for  twenty-four  hours.  While  the  colon  colonies  are 
roundish,  finely  granular,  sharp-bordered,  and  yellow- 
ish, the  typhoid  colonies  are  small  and  show  a  more  or 
less  marked  threatknl  lx)rder.  This  method  has  given 
good  results  in  connection  with  the  examination  of 
typhoid  fa*ces. 

Urine  .4(/flr.-  This  can  l>e  prepared  by  adding  to  the 
freshly  passtnl  urine  two  per  cent,  of  finely  cut  agar. 
The  mixture  is  then  boiled  until  solution  results,  when 
it  is  filteretl  through  cotton  or  paper  as  in  the  case  of 
ordinary  agar.  This  agar  is  then  filled  into  tubes  and 
sterilize<l  by  steaming. 

-\nother  way  of  preparing  a  urine  agar  is  to  collect 
the  urine,  after  discarding  the  first  portion  which  is 
passe<l.  in  a  sterile  flask,  and  then  to  transfer  it  by  means 
of  a  piiwtte,  as  in  the  case  of  blood  or  serum,  to  the 
meltiM^i  and  cooleil  agar.  One  part  of  urine  to  two  parts 
of  agar  is  ordinarily  usetl.  Nonnal  or  albuminous  urine 
may  be  used  for  this  purpose,  and  with  very  little  care 
the*  urine  can  be  collected  entirely  free  from  bacteria. 
Such  urine  agar  has  been  useil  to  advantage  for  groT^ing 
the  gonococcus. 

Ox-hile  .Medium. — Conradi,  Coleman,  and  Buxton,  as 
well  as  others,  have  recommended  ox-bile  media  in  mak- 
ing direct  cultural  examinations  of  blood  from  typhoid- 
fever  patients.  Ox  bile  possesses  certain  advantages 
for  this  particular  work  since  it  prevents  coagulation  of 
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bloixl.  inliibilH  the  buctericiilul  Bclion  of  freshly  drawn 
bitKxl,  and  at  the  tiamc  time  nerve.:  an  an  excellent  cult- 
ure medium  for  B.  typhotut.  Colemun  and  Buxlon 
prepare  their  nl(^Jillnl  hy  ailding  2  gni.  peptone  and  10 
C.C.  (tlycerin  to  90  c.e.  ox  bile.  The  mixture  is  placed 
in  flankx  of  20  c.e.  each  and  Hterilized.  The  blood  (3  C.C.) 
from  the  jxitient  in  placed  in  tiask,  then  incubated. 
The  or^nixma  develop  rB[ndly.  lutually  in  from  twelve 
to  fourteen  hours.  TratiKplantH  ore  made  to  other 
media  for  further  f^wth  and  diagnoHi^. 

Internal  Organe. — For  special  lise  the  several  media, 
such  ag  bouillon,  agar,  and  gelatin,  may  be  made  up  with 
the  finely  di\'ided  organs  in  place  of  the  minced  meat. 
At  times  the  Holid  or^anH  arc  Kleriliicd  and  used  as  such. 
For  this  purpose  the  spleen,  liver,  pancreas,  brain,  in- 
testinal muco.'^a.  etc..  have  been  used.  Matzuschita 
recommen'ls  their  use  in  !^!;ar  preparations  (as  a  suhsti- 
tuie  tor  the  ordinary  beef)  for  the  special  study  of  the 
Hora  of  the  intestinal  canal.  The  steamed  brain,  for 
example,  when  cut  up  into  slices  and  stcrilizc<l,  can  be 
used  lor  cultivating  the  tubercle  bacillus  (Fickcr)  and 
also  the  Konococcus  (Thalmann), 

Egg  Media. — Hueppe  first  suggested  the  use  of  fresh 
eggs  OS  a  culture  meilium.  For  this  purpo.^e  tlie  shell  is 
thoroughly  cleaned  and  disinfected  with  mercuric  clilo- 
ride.  A  Kinall  opening  is  then  punched  through  the 
shell,  and  through  this  the  organism  to  be  tested  is  in- 
troduced into  the  inside.  The  opening  is  then  sealed 
with  a  bit  of  sterile  paper  and  collodion.  Another  pro- 
cetiure  is  to  insert  through  the  opening  in  the  shell  a 
rather  wide,  drawn-out  tiil)c  pipette.  On  applying  suc- 
tion, espc^ally  with  the  aid  of  an  aspirator,  the  contents 
of  the  egg  can  be  drawn  iip  into  the  bulb,  and  can  then 
be  distributed  to  tubes  (No\'y). 

The  egg  may  be  useii  as  a  solid  opaque  medium  ac- 
cording to  Wesener.  The  egg  is  thoroughly  ogilalcil  so 
as  to  mix  the  yolk  with  the  albumen.  It  is  then  coagu- 
lated at  75°  to  80°  C,  after  which  the  shell  is  removed 
and  tlw  cfw  w  cut  up  into 
slices  and  iilactti  in  suitable 
dishes  and  sterilixcd  by 
In  like  manner  the 
coagulated  white  of  the  egg 

A  transparent, 
cooguhilrd  pgg  albimiin  may 
be  preparefl  by  coni'erting 
it  into  an  alkali  albuminate, 
as  HURgested  by  Tarchnnow 
and  by  Karlin-tki.  For  this 
purpone  the  egg  is  placed  in 
t  en-per-cent .  potash  (or  four- 
teen days,  after  which  the 
shell  is  removed  and  tlieso- 
lidihctl  egg  is  c 
elices,  tubed,  and  steril 
i*o/(i(ur«.— The-e  may  be 
repared  in  several  vays. 
.'he  old  method,  introduced 
by  Koch,  is  still  used  vhere 
mass  cultures  are  desired. 
The  potatoes  are  scrubbed 
clean  under  the  tap,  and 
any  bad  spots  carcjfdily  re- 
ed by  mean.-  of  a  linife. 
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ha.4  been  sterilized  in  a  flame,  they  arc  then  c 
halves  and  ;riaced  in  a  lai^  rooist  chamber  or  j 
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pan  provided  with  a  lid.  The  bottom  of  tlii^  vc -cl 
should  first  be  covered  with  a  piece  of  lilter  paper  which 
has  been  moistened  with  water  or  with  mercuric  chloride 
solution.  Tlie  cut  and  sterile  surface  of  the  potatoes 
can  then  be  inoculated  with  the  organisms  to  be  ciilli- 
vated.  either  by  spreading  the  material  over  the  potato 
with  a  sterile  knife  or  by  makino  parallel  streaks.  Ina.s- 
much  OS  there  arc  several  sources  of  contamination  in 
this  method,  it  has  been  largely  displaced  by  the  modi' 
fied  proceilures. 

In  Esmarch'a  modification  the  potato  is  pared  and 
cut  into  slices  about  a  third  of  an  inch-  thick,  which 
are  placed  into  small  glass  dishes  about  7  cm,  in 
<hameter  and  1  cm.  high,  known  as  Esmarch  ilishes. 
These  are  then  sterilized  by  steaming  in  the  usual  way. 

The  best  way  of  using  potatoes  for  culture  purposes 
is  that  introduced  independently  by  Bolton  and  Ulobig. 
The  cleancil  potato  is  placeil  in  boiling  water  for  about 
halt  an  hour.  By  means  of  a  cork-borer  or  a  test  tube 
the  end  of  which  has  been  cut  oft,  cylinders  ot  potato 
may  be  punched  out.  The  skin  is  removed  from  llie 
ends  of  tW  eylinders,  after  which  these  are  halved  by 
a  diagonal  cut.  The  wedge-shaped  semicylinders  arc 
now  ^accd  in  sterile  te»t  tut>ee  and  sterilizetl  by  steam. 

Another  method  which  possesses  certain  advantages 
over  the  above  consists  of  taking  a  large  uncooked  po- 
tato, punching  out  cylinders,  and  cutting  wedges  as 
just  mentioned.  These  wedges  are  placed  in  a  suitable 
versel  un<t  tap  water  is  allowed  to  flow  over  them  about 
twenty-four  hours.  This  removes  certain  soluble  con- 
stituents of  the  potato,  which  if  ollowal  to  remain 
might  discolor  the  finished  medium  after  it  has  stood  for 
some  time.  Also,  the  washing  removes  much  of  the 
acid  wliich  fresh  potato  contains.  After  removing  the 
washed  potato  wedgc-i  from  the  running  water,  they  are 
placed  in  Rtnix  tubes  and  autoclaved  at  120^  C  tor  fif- 
teen minutes.  This  cooks  the  potato  and  also  sterilizes 
thoroughly. 

Roux  introduced  a  very  useful  modification  of  the 
tcHt-tul>e  method.  A  constriction  is  made  in  the  lower 
part  of  the  tube,  aliout  an  inch  from  the  bottom.  Tliis 
compartment  may  be  filled  with  water  or.  when  culti- 
vating the  tubercle  bacillus,  with  five-per-cent. glycerin. 
These  tubes  can  be  readily  prepared  from  the  onJinary 
test  tubes.  A  narrow  blast  flame  is  directeil  horizon- 
tally against  the  tube,  which  is  rotated  in  a  vertical 
position.  The  Roux  tube  is  shown  in  F'ig.  5070.  A. 
good  substitute  for  this  tube  may  be  made  by  phicing 
on  the  bottom  of  the  test  tube  a  layer  ot  absorbent  cot- 
ton, which  may  be  soaked  with  the  glycerin  solution. 

niyccrinflted  pototo  may  be  prcpareil  by  soaking  the 
thoroughly  washed,  prepared  potato  wedges  {see  above) 
in  a  twenty-five-per-eent.  solution  of  ot  glycerin,  from 
one-quarter  to  one-half  hour.  Then  they  are  place<l  in 
tubes  and  autoclaved  at  120°  C.  for  fifteen  minutes. 

Mashed  potatoes  spread  over  the  liotton)  of  a  flask 
have  been  used,  but  this  offers  no  special  advantage  over 
the  methods  given.  The  preparation  of  potato  gelatin 
with  or  without  potassium  iodide  has  already  been  de- 

Brtad  Mrdium. — Ordinary  bread  is  toasted  to  a  crisp, 
then  powdered,  iu  which  condition  it  may  be  kept  in 
stock.  For  use  the  powder  is  placed  on  the  bottom  of 
small  flasks  and  tlioroughl)[  moislcncd  with  water,  then 
sterilized  by  steaming.  Tliis  medium  is  particularly  use- 
ful tor  cultivating  moulds. 

Ptanl  /n/usioiis.— Tliese  arc  useful  for  growiug  certain 
bacteria  and  also  amijeluf.  Infusions  of  hay,  siniw, 
fruits,  grains,  etc.,  take  the  place  of  mc.il  extract.  By 
the  addition  of  agar  or  gelatin,  solid  media  may  lie  |M-e- 
pnreil.  Beer  wort,  cither  ili  such  or  as  a  gelatin,  is  valli' 
able  for  the  cultivation  of  veasts. 

PrnHn-ln-f  .UiiJin.— With  the  exceirtionof  urine  all 
the  molia  dcscrilK^l  thus  far  contain  some  protcid  mat- 
ter. The  latter,  Iwiwcver,  is  not  es.>*enlial,  tor  it  is  ims- 
siblp  to  grow  iNicteria  on  mcilia  which  contain  sul[Hiur, 
nitrogen,  and  phosplmriis  in  inorganic  com  I  li  tuition. 
tiuch  a  solution  was  usc<i,  Uir  instance,  at  u  very  early 
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date  by  Pasteur.  It  consist eti  of  1  part  of  ammonium 
tartrate,  10  parts  of  candy  sugar,  the  ash  of  1  part  of 
yeast,  and  100  parts  of  water.  The  botanist  Conn  em- 
ployed a  similar  solution,  coasisting  of  0.1  gm.  each  of 
potassium  phosphate  and  magnesium  sulphate,  0.01  gm. 
of  tribasic  calcium  phosphate.  0.2  gm.  of  ammonium 
tartrate,  and  20  c.c.  of  (listilled  water.  NaegeU's  solu- 
tion was  made  by  adding  1  gm.  dibasic  phosphate,  0.2 
gm.  magnesium  sulphate,  0.1  gm.  calcium  chloride,  and 
10  gm.  of  ammonium  tartrate  to  1,000  c.c.  of  distilled 
water. 

After  the  lapse  of  many  years  these  non-albuminous 
fluids  were  again  brought  into  use  in  a  modified  form 
by  Uschinsky.  His  solution  consisteii  of:  Water,  1,000 
parts;  glycerin,  30-40  parts;  sodium  chloride,  5-7 
parts ;  calcium  chloride,  0. 1  part ;  magnesium  sulphate, 
0.2-0.4  part;  potassium  phosphate,  2-2.5  parts;  am- 
monium lactate,  6-7  parts;  sodium  asparaginate,  3-4 
parts. 

Fracnkels  modification  of  this  solution  contains  5 
gm.  of  sodium  chloride,  2  gm.  of  potassium  phosphate, 
6  gm.  of  ammonium  lactate,  and  4  gm.  of  sodium  aspa- 
raginate. These  substances  are  dissolved  in  1.000  c.c. 
of  water  and  the  solution  is  then  rendered  slightly  alka- 
line. 

Similar  solutions  have  been  used  by  Maassen  and  by 
others.  Thus  Proskauer  and  Beck  cultivated  the  tuber- 
cle bacillus  on  the  following  solution:  Conunercial  am- 
moniimi  carbonate,  0.35  per  cent. ;  potassium  phosphate, 
0.15  per  cent.;  magnesium  phosphate,  0.25  per  cent.; 
glycerin,  1.5  per  cent. 

For  cultivating  the  nitrous  and  nitric-acid  organisms 
Winogradsky  employed  wholly  inorganic  solutions.  The 
nitric-acid  producers  were  grown  in  a  solution  consist- 
ing of  1,000  c.c.  of  water,  1  gm.  potassium  phosphate, 
0.5  gm.  magnesium  sulphate.  0.01  gm.  calcium  chloride, 
2  gm.  sodium  chloride.  This  is  filled  into  flasks  in  por- 
tions of  20  c.c.  each,  together  with  a  Httle  freshly  washed 
magnesium  carbonate.  To  these  flasks,  after  steriliza- 
tion by  steam,  2  c.c.  of  a  two-per-cent.  solution  of  am- 
monium sulphate  is  added,  after  which  they  are  incu- 
bated to  eliminate  contaminations. 

For  the  nitrons-acid  organisms  the  solution  consists 
of  1  gm.  ammonium  sulphate.  1  gm.  potassium  sulphate, 
and  1,000  c.c.  of  water.  It  is  fillwl  into  flasks,  magne- 
sium carbonate  addeil.  after  which  they  are  sterilized  by 
steam. 

As  a  sul)stitute  for  gelatin  Winogradsky  employed 
flilicic-acid  jelly,  which  was  adde<l  to  solutions  of  essen- 
tially the  same  composition  as  those  just  given. 

Hlaiidardization  of  Media. — The  procedure  as  intro- 
duced by  Koch,  ami  still  followed  in  many  lalwratories, 
is  to  add  a  saturated  solution  of  sodium  carlx)nate,  in 
portioiLs  of  a  cubic  centimetre  or  more,  to  the  nutrient 
medium,  to  be  neutraHze<l  until  a  drop  of  tlie  mixture, 
transferred  by  means  of  a  gla.ss  rod,  turns  rt^i  litmus 

fyjL\Hir  promptly  bhie.  In  some  laljoratories  a  stn)ng  so- 
ution  of  sodium  hydrate  is  used  in  the  same  way.  Ol)- 
viously  this  method  lacks  quantitative  precision,  and  the 
duplication  of  the  same  reaction  in  several  hatches  of 
material  is  out  of  (juestion.  Moreover,  it  is  an  estab- 
lished fact  that  the  reaction  of  a  mt»<iium  has  a  very 
imp<jrtant  influence  upon  the  development  of  bacteria. 
For  these  reasons  the  l)acterioloe:ical  conunittee  of  the 
American  Public  Health  Association,  adopting  Fuller's 
work,  recommendcsi  the  following  method  for  the  titra- 
tion of  nutrient  mtnlia.     The  reagents  necessary  are: 

1.  Five-tenths-|)er-cent.  solution  of  phenolphthalein 
in  fifty-per-cent .  alcohol. 

2.  .Normal  sodimn  hvdrate  (N.  NaOH).  A  litre  of 
this  solution  contains  40  gin.  of  NaOH. 

3.  Twentieth  normal  so<Hum  hydrate  (^"„  NaOlI).  A 
litre  of  this  solution  contains  2  gm.  of  NaOH. 

4.  Normal  hydrochloric  acid  (N.  IK'l).  A  litre  of  this 
contains  .%.5  gm.  HCI. 

.').  Twentieth  normal  hydrochloric  acid  {J'a).  A  litre 
of  this  contains  1.825  gm.  of  HCI. 

The  preparation  of  these  solutions  requires  some  fa- 


miliarity with  the  methods  of  quantitative  analysis. 
The  solutions  can  be  built  up  by  starting  from  a  twen- 
tieth normal  solution  of  oxalic  acid  or,  better,  succinic 
acid. 

The  titration  is  carried  out  as  follows:  To  5  c.c.  of 
the  filtered  medium  in  a  six-inch  porcelain  evaporating- 
dish  add  45  c.c.  of  distilleil  water  and  1  c.c.  of  the 
phenolphthalein  solution;  boil  for  three  minutes  to  ex- 
pel carbonic  acid,  then  run  in  the  twentieth  normal 
alkali,  drop  by  drop,  with  constant  stirring,  until  a 
bright  pink  color  results.  The  number  of  cubic  centi- 
metres of  the  twentieth  normal  alkaH  required  to  neutral- 
ize 5  c.c.  of  the  medium  gives  directly  the  number  of  cubic 
centimetres  of  normal  alkali  {i.e.,  percentage)  ret:|uired 
by  100  c.c.  of  the  medium.  Thus  if  5  c.c.  of  the  medium 
requires  2.8  c.c.  of  jt^  alkali,  then  100  c.c.  would  need  56 
c.c.  jjf,  or  2.8  c.c.  of  N.  NaOH. 

Tlie  quantity  of  the  medium  remaining  is  now  meas- 
ured and  the  amount  of  alkali  needed  for  neutralization 
is  calculated  and  addeil.  After  the  addition  of  the  alkali 
the  liquid  is  boiled  and  a  portion  is  then  titrated  as  be- 
fore. It  should  be  neutral,  and  if  it  is  not,  as  often  is 
the  case  on  account  of  unknown  changes,  the  requisite 
amount  of  alkali  to  make  it  so  is  added  to  the  bulk. 

The  medium  which  is  neutral  with  reference  to  phenol- 
phthalein is  very  alkaline  with  respect  to  litmus.  Thus 
a  bouillon  which  is  neutral  to  litmus  will  require  about 
25  c.c.  of  normal  alkali  per  litre  to  make  it  neutral  to 
phenolphthalein.  In  general  the  addition  of  10  c.c.  of 
normal  alkali  to  a  m^ium  which  is  neutral  to  litmus 
imparts  the  most  favorable  degree  of  alkalinity.  Hence 
the  optimum  reaction  with  reference  to  phenolphthalein 
is  obtained  by  adding  15  c.c.  of  normal  acid  to  the  litre 
of  neutralized  medium.  It  is  customary  to  use  the  sign 
+  to  indicate  an  acid  reaction,  and  that  of  —  for  one 
that  Ls  alkaHne.  Thus  +  15  means  that  the  reaction  is 
acid  with  respect  to  phenolphthalein,  and  that  one  litre 
of  the  medium  would  require  15  c.c.  of  normal  alkali  for 
neutralization. 

The  titration  with  litmus  as  an  indicator  is  best  car- 
ried out  in  the  following  way:  Portions  of  5  c.c.  of  the 
medium  are  measured  out  into  each  of  four  or  five  large 
test  tul)es.  In  the  case  of  bouillon  the  amount  of  y^  al- 
kali neetled  to  neutralize  this  amount  may  vary  from 
0.3  to  0.6  c.c.  Hence  to  tube  1  add  0.3  c.c. ;  to  tube  2 
add  0.4  c.c;  to  tube  3  add  0.5  c.c,  etc.  The  contents 
of  each  tul)e  are  then  lx)ileil  for  a  minute,  after  which  a 
slip  of  red  and  oneof  blue  Utmus  paper  are  dropped  into  the 
hot  Hciuid  and  allowed  to  remam  there  for  about  a  min- 
ute. The  papers  are  then  drawn  out,  side  by  side,  on 
the  walls  of  the  tube  when  the  colors  can  be  compared. 
In  this  way  the  amount  of  alkali  necessary  to  neutralize 
5  c.c  with  respect  to  litmus  can  be  determined.  Bouil- 
lon, as  well  as  agar,  usually  requires  about  5  c.c.  per 
Htre  for  neutralization,  while  gelatin  needs  from  30  to  35 
c.c.  Having  detennineil  the  amount  needed  for  neu- 
tralization, this  amount,  together  with  an  excess  of  10 
c.c  per  litre,  to  impart  a  suitable  alkaUne  reaction,  is 
then  added  to  the  medium. 

For  ortiinary  purposes  it  is  hardly  necessary  to  resort 
to  these  rather  complicatetl  methods.  It  is  sufficient  to 
a<id  directly  to  bouillon  and  to  agar  15  c.c.  of  normal 
alkali  per  litre,  (lelatin  will  require  about  40  c.c.  In 
general.  .*«odium  carlwnate  is  preferable  to  the  hydrate. 

Prcfxiration  and  Filling  of  Tubes. — The  cheaper  grades 
of  test  tubes  should  l>e  avoideil.  They  are  very  thin 
and  therefore  break  CcOsily.  and,  moreover,  on  heating 
thev  will  often  frost  Ix^cause  of  the  separation  of  silicic 
aci<l.  The  best  test  tubes  are  the  "  blue-lined  *'  or  "  re- 
sistant glass  ''  (juality,  or  those  of  genuine  Bohemian 
glass.  The  size  useil  varies  with  the  purpose  and  the 
individual  taste;  12  X  125.  15  X  150,  and  20  X  150 
mm.  are  convenient. 

The  new  tubes  of  the  Ix'tter  glass  can  be  used  after 
heinii  swablnnl  out  with  warm  water. 

The  cheaper  grades  are  very  alkaline,  and  for  that; 
rea.son  should  be  first  .soakeil  in  very  dilute  warm  hydro- 
chloric acid,  after  which  they  should  be  rinsed  or  swabbeci 
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tboroiidily  in  clean  warm  water.  The  cleaned  tubes  Hre 
allowea  to  drain,  and  when  dry  are  nUiK^l.  I'lted 
lubes  should  be  elerilized  l>y  steivniin^  tor  a  Imlf-hour 
ufter  which  they  muy  be  fiUctl  with  wuUt  und  itjniin 
heal«d.  so  an  to  bring  the  more  or  tesa  dried  cunlcinta 

The  Kimpjest  way  of  phii^ing  is  to  place  over  the 
mouth  of  liie  tube  a  piece  of  colloa,  about  two  inches 
square,  which  is  then  pushed  within  by  njeaas  of  a  niir- 
row  gia.'js  rod  or  a  pair  of  smooth  forcepa.  Such  iilugr. 
answer  all  ordinary  purposes. 
They  are.  however,  rntlier  loose, 
und  permit  evaporation  of  the 
media,  itnd  cannot  be  uncil  when 
the  tubes  are  to  be  sealed  with 
wax.  A  firm  solid  plue  i^  made 
by  taking  a  pece  of  cotton. 
about  three  inches  square.  This 
18  folded  into  thirds  nnd  then 
rolled  up  from  the  enci  inio  us 
firm  a  cylinder  a»  posjible.  By 
u  Iwist.inic  motion  the  plu^  is 
inserted  into  the  tube,  und  only 


™o,,gh 


I   left   I 


the 


utit^e  to  permit  graepini;  __ 
the  plug.  The  plueged  tiiMa  nre  then  pluced  in  a  wire 
ba-tket,  such  as  is  shown  in  Fig.  5071.  These  baskets 
are  made  of  heavy  galvanised  netting.  The  usual  siie 
is  24  cm.  high  and  IS  cm,  square.  Smaller  baskets, 
10  X  I'i  and  18  cm,  hieh,  are  very  useful.  Circular 
batiketa,  of  a  size  to  fit  the  sterilizer,  ore  also  used. 
FliUika.  bulbs,  etc.,  should  be  prepared  (or  sterilization 

After  the  titben  have  been  steriliKed  by  heatiug  in  the 

dry-heat  oven  at  150°  C  for  one  hour,  thev  are  ready 

to  be  tilled  with  tne    nutrient 


aid  of  a  small  funnel. 
large  qunniitics  of  media  are  to 
be  tubed  much  time  can  be 
saved  by  using  a  large  funnel  or 
elobe  receiver,  such  a«  in  shown 
in  Fig,  5072.  The  lower  end  of 
the  bulb  is  connected  with  a 
drawn-out  glass  tube  and  is  pro- 
vided with  a  punch-cock.  In  this 
way  the  media  can  be  mpidly 
filled  Into  the  tubes. 

Another  simple  method  con- 
sists in  using  the  ordinary  Flor- 
ence flask,  contiiining  the  medi- 
um and  securely  fitting  a  two- 
bore  rubber Btoppertn its  mouth. 
Through  one  of  the  openings 
p!\ns  a  BtraiEht  thistle  tube,  i>l 
huch  length  that  it  almost  touchi^ 
(he  bottom  of  the  fliuik,  ami 
plug  the  external  bulbular  pnr- 

filter.  Througli  thesecond  open- 
ing puHs  a  straight  e;la.ss  tulw 
about  10  cm.  long  so  that  it  pro- 
jects from  2  to  3  cm.  into  the 
neck  of  the  dnsk.  To  this  tube 
attach  a  drawn-oul  glass  lube. 
by  means  of  a  piece  of  rubber 
tubing,  to  permit  the  ime  of  a 


I  ported  neck  downward  in  a  ring 
,  retort-stand  of  suitable  site. 
This  simple  apparatus  admits 
of  complete  steriliialion  intact 
ium.  But  in  such  case  the  pincb- 
cnioved  to  allow  air  or  vapor  a 
means  of  escape  from  the  flask  during  the  heating.  By 
thii>  method  c  sterile  mediua  is  ready  for  use  as  soon  as 
inpared. 


'  for    HeH 

lulbi  iatoTubn. 


Media 


Ordinarily  the  tubes  are  filleit  to  the  de)>th  of  one  and 
onC'half  or  two  indies.     In  special  cases  in  which  defi- 
nite quantities  are  desired,  the  simple  apparatus  shown 
in  Fi^.  50T2  can  be  used.    The 
omlomcrs,  with  the  media  to 
be  filled,  can  first  be  sterilized 
by    steaming,   after  which  the 
media  can  be  measured  out  in- 
to sterile  tubes,  which  will  not 
require  further  treatment,      A 
less  desirable  apparatus  is  that 
of  Treskow,  shown  in  Fig.  5073. 

Steh  1  LizAT  ion  .—  By  St  eriliia- 
tioEi  is  meant  the  total  dc- 
strtiction  or  removal  of  all  or- 
ganisms in  or  about  a  given 
object.  Tliis  can  be  accom- 
plished in  a  variety  of  ways. 

1.  Bu  Dirtel  Ffemtny.— This 
inelhod  is  applicable  for  the 
sterilization  of  g^""^  rods,  slides. 
covor-glasstw,  platinum  wires, 
searing  irons,  and  rough  instru- 
ments. Valuable  surgical  in- 
struments would  of  course  be 
datnaged  by  this  procethiru. 

2.  %  MeoTU  of  the  Drjl- 
hfa  t  Stfriliurr. — The  form  most 
often  used  is  that  of  Koch, 
shown  in  Fig.  5074.  This  is 
made  of  sheet  iron,  is  double 
walled,  and  the  outer  wall  muv  { 
be  lined  to  advantage  with  thick 
asbestos  board.  The  form  s 
shown  is  designed  to  sterilize 

not  only  tubes  and  flasks  hut  also  glass  tubing,  pipettes, 
an<J  the  like.  The  oven  is  used  for  sterilizing  only  glasa 
and  metal  ware.  It  roust  not  be  u^ed  (or  xteriliEinz 
media.  A  temperature  of  150°  C.  should  be  msintiuned 
for  one  hour,  t'sually  it  will  be  sufficient  to  allow  the 
t^nnperature  to  rise.  an<I  as  soon  as  it  has  reached  200^ 
the  gas  Is  lumai  off.  The  ration  should  show  a  slight 
tiafx  of  yellow  after  this  beating.  If  the  plug  brown.'* 
ronsideralily  and  powders  it  In  due  more  to  the  fact  that 
the  cotton  has  been  chemically  treated  than  to  the  heat. 

3.  Frartioiutl  SUrilitalwn  at  Se^-SS"  C— Tills  method 
was  introduced  by 
Tyndall.  and  has 
been  used  for  the 
sterilisation  of  liquid 
serum,  milk,  and 
other  fluids  which  arc 
liable  to  be  altered 
more  or  less  by  heat. 
It  is  based  upon  the 
f.ict  Ihiii  llieaclively 

b-icl  eria  arc  readily 
destroyed  us  u  rule 
by  exposure  for  some 
minutes  to  this  tcm- 
[jerature.  Tlie  rest- 
mg  forms  or  spores 
are  not  in  th?  least 
aReclcd  by  such  u\- 
p..sure.  It  is  neces. 
.sary  to  wait  until 
the  spores  have  ger- 
minated into  the 
vegetating  for  mn , 
which  can  then  be 
dcst  royed  by  a  second 
like  heating.  As  or^ 
dinarily  practised,  the  metliml  is  as  follows:  The  tubes 
lire  place<l  in  an  apparatus,  such  oa  that  shown  in  Fig, 
,W75,  and  are  heated  (or  one  hour  at  the  given  tempera- 
ture on  each  of  seven  or  eiuhl  consecutive  days. 

This  method  sometimes  gives  good  results,  at  other 
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linie*  it.  (ails.  The  rcowin  for  ihia  lies  in  the  presence 
or  ul>nl■nct^  of  ttic  Bo-calle<l  llierninphiljc  bacteria.  Tliehc 
orgBnisnui  ocliiallT'  fcrow  best  &r   rlie  leiuperature  e-m- 


ployed,  ami  hence,  if  tliey  chance  to  lie  present,  the 
method  is  innppticable.  A  leinperoture  of  70°  C.  may 
Iw  uned  in  like  maimer,  but  this  causes  coagulation  of 
the  scrum. 

By  pasteurisation  is  meant  the  partial  destruction  of 
(lie  ol^aiuaniB  which  are  present  In  a  milk.  This  is  ac- 
cnrnpliHliticI  by  exposing  tJie  milk  for  hulf  an  hour,  or 
more,  to  a  temperature  of  about  68°  C.  (155°  F.).  While 
thix  lemperulurc  does  not  dealroy  the  spores  which 
may  Ite  present,  it 
does  kill  the  lactic- 
acid  and  other  bac- 
teria, which  do  not 
produce  spores.  As  a 
result,  milt  treated  in 
this  way  will  keep  for 
severnl  days  without 
coaRulatinK-  If  a  high- 
er teni|)eruture  in  used, 
(be  tatite  of  the  milk 
is  likely  to  be  impaired. 


3.  Strrilitatuin  in  Fl'iii-inii  i*f  am  .—Several  forms  of 
■ppetrutUB  liuve  lieon  deviHcd  f<)r  this  purpose.  Among 
the  earlicel  ia  the  well-known  form  which  bcura  Koch's 
name.     This  apparatus  is  used  almost  entirely  in  Ger- 


mnnv,  aiul  to  a  considerable  pxleni  in 
is  shown  in  FIkh.  5076  and  50T7. 

It  consists  of  a  cylinder  of  gatvaniied  iron,  or  better 
of  copper,  which  can  be  ^ven  such  dimensions  as  may 
be  desired.  (.)rdinanly  it  is  about  Imlf  a  metre  hl^li  and 
about  25  cm.  in  diameter.     It 


loss  of  heat  by  radiation- 
the  interior  of  the  cylinder 
at  R  ih  placed  a  grate  which 
senes  as.  a  support  for  the 
pail  and  other  vcntels  to  lie 
disinfected.  The  water  in  the 
lower  compartment  is  healed 
by  one  or  more  lanre  gnit-bur- 
ners.  .Mwve  it  is  clo^  with 
a  co\'er  D.  which  is  also  cov- 
ered nith  fell, 
opctiing  ptmnii 
if  steam,  and  r 


the    i 


D  of  t 


u-^fo^ 


eieain  aii^rlltxer. 


The  pail  shown  to  lh<* 
right  of  the  sterilizer  has  a 
grutine  for  a  bottom,  to  allow 
free  ucceie  of  the  steam,  anil 
in  it  are  fJaced  the  articles  to 
be  sterilized. 

Tlie  nutrient  media  are  as 
a  rule  sterilised  by  steam,  .V 
single  heating  for  one  hour  in 
steam  at  100°  C.  is  usually 
HufUcient  to  render  the  media  rterile.  Prolonged  heat- 
ing, however,  tends  to  oiler  the  media,  and  for  that 
reason  fractional  or  discontinuoaf  steriliiation  ia  re- 
sorted to.  The  latter  has  the  additional  advantage  that 
it  renders  the  mediuni  more  surely  sterile.  There  are 
spores  which  can  withstand  steaming  for  one  and  even 
fi\'e  or  si.v  hours,  and  it  sucli  forma  chance  lo  be  iwe*- 
ent  it  ia  evident  that  the  material  cannot  be  sterUiied 
by  the  single  heating  for  one  hour.  In  the  other  pro- 
cedure the  medin  are  steamed  for  fifteen  minutes  or 
half  an  hour,  acconling  to  the  nature  of  the  medium,  on 
each  of  three  eunsecutive  days.  The  liret  heat  servea 
to  destroy  the  v^elDling  gemiB  that  may  be  present. 
Tn  the  interval  which  elapses  between  the  first  and  sec- 
ond healing,  ihe  spores  which  ore  probably  pre»enl  will 
germinule    and 

ed  into  ihemuch 


destroye<lby_thB 
secfl  nd  st  ouming. 
Tlie  s»«cond  in- 
terval allows 
any  remaining 
Eporffi,  which  E 
may  have  failed 
to  germinate  the 
first  day,  a 
chance  lo  do  so,  i 
and  the  third 
heating  is  ex-  i 
pected  to  dis- 
pose (if  these 
last  organisms. 
.A;  a  rule  all 
iiieiija  should  be 
iticubulol  for 
one  or  two  days 

that    they 

perfpctly  sterile. 

If  any  srowlh   develops  in   the  lubes  or    Ra^ks    Ihesft 

should   be   discarded,   and  only    those   which   are  free 


should  bo  preserved  tor  use. 
Failure  to  secure   aleriliiatio 


by  this  proceiiiirc  is 
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rin.  son.— KoTT  Stcmm  St«illMr. 

>ut  by  Smith.  If  the  spores  of  anaiirobic  bupieria  arc 
ircsent  in  a  bouillon,  they  cannot  from  their  very 
laliire  (jerminate  under  the  ordinary  conditions,  that  is. 
n  the  presence  of  the  air,  and  may  therefore  escape  de- 


In  this  country,  and  oven  in  Germany,  the  .Arnold 
Bte&ni  slerilixer  has  met  with  a  verj^  favorable  recep- 
tion. The  apparatus  is  shown  in  Fia.  5078.  It  con- 
nuts  of:  <a)  a  6at,  shallow  boiler,  holding  but  a  small 
■mount  of  water,  and  therefore  requirhiK  but  a  mintmuni 

" It  of  heat  to  produce  steam :  (6)  a  reservoir  plitced 

upon  the  boiler,  which  it  constantly 

feeds  and  iimures  the  constant  for- 

.'    steam;     (d)    a   covered 

m  chest  or  receiving  vessel,  placed 

ubuvc  the  resor\'oir  and   connected 

with  the  boiler  by  n  eylindrical  tube 

'  of  large  diameter  (c) ;  and 

If)   a  liooil.  covering  the 

receiver  and  euclosinu  an 

air  KUace,    wliich   ia   cnn" 

stMiitty    supplied    with 

escape  steam.     The  huod 

and    the    steam    jacket 

which  it  enclose!^   prevent 

variations  in  temperature 

in  ihe  receiving  vessel  so 

Ionic  as  Ihe  beat   applied 

to  tha  boiler  remains  un- 

chaiigeil. 

A  cheap  an<l  thorough- 
ly  vtlieienl   steam    s.twil- 
ixer  adapted  for 
■*  'fr-'a,  itidividual    work 

Tl  is  shown  in  Fig. 

^,   ,     /r*aa»^     5079.     This  mn- 
,.,  -^-ajr^*"^   si.r*  of  an  ordi- 

'■W  ■  nnry    Ih-Ffmni 


UV-2(i  c 


r-h»Mi 


■hieh  is  provide!  with  a  perto- 
perforated  rings  on  the  inside  allow 
iind  prevent  t lie  cotton  rl  theluljes 
-     -   ii'ilh   Ibe  side  of  the  steamer. 


BaclerlotoBlcal 
Technlqnr. 

The  tubes  filled  with  media  are  placed  in  the  pnjl.  nnd 
this  is  then  set  on  th;  wHter^bath.  the  water  of  which 
has  been  previously  raised  to  active  ebullition.  In  a 
few  minutes  steam  will  issue  from  the  tube  in  the  top 
of  tlic  cover.  It  is  always  ad\-isable  to  lake  the  tem- 
perature of  the  vapor  as  it  issues  from  a  steriliwr  and 
to  count  the  time  of  exposure  from  the  moment  thai  the 
vapor  actually  shows  the  temperature  of  steam,  that  is 
lOfVC. 

-1.  Stfrilitation  by  SUam  Vndrr  Prftmre. — This  pro- 
cedure is  used  almost  entirely  by  the  French  workers. 
Its  usefulntM  is  such  as  to  ment  a  wide  inlrodiicliun 
into  this  country.     The  apparatua.  whii;h  is  designated 
as  an  autoclave,  is  shown  m  Fig.  ."iOSO.     It  cwn«iBi*  of  a 
strong  boiler,  in  the  bottom  of  which  a  small  quantity 
of   water  is   placed.     The  articles  to   be  steajiieil   are 
placed  in  u  wire  basket,  which  is 
Net  on  the  bottom  of  the  Ixiiler. 
The  lid  is  closed  with  a  rubber 
gasket  and  securely  held  in  pinea 
by  thumb-screws.     Inaamuoh  iis 
the  amount  of  aqueous  vapor  in 
a  given  space,  aa  well  na  the  tem- 
perature, in  the  case  of  confined 
Bteam,  is  greater  than  with  lluw- 
.,     ing   steam,    it    follo«'s    that     this 
*°^'      autoclave    is    considerably     mure 
-~  —  efficient.    Thus  sieani  at  130°  C, 

under  pressure,  will  destroy  in- 
NtantaneoiisJy  spores  which  uould 
resist  flowing  steam  at  100°forhve 

The  culture  meilia  can  be  aterilixed  by  a  single  heal- 
ing for  fifteen  to  thirty  minutes  at  110°  ('.  A  liiglier 
ternperatiire  should  be  avoided,  as  it  temb  to  alter  tha 
reaction  of  the  media.  Glass  apparatus,  fillers,  riib1>er, 
ete.,  can  be  sterilixeil  by  heating  at  120°  for  half  an 
ho(ir.  Infected  animals  can  bo  subjected  to  120°  tor 
the  same  length  of  time,  or  to  130'  or  more  for  a  le^s 

*'          '  '  anbered  that  the  autoclave  rniuires 

ordinary  steriliier  owing  to  the  ilan- 
The  following  points  should  be  nb- 
Fnough  water  should  be  prei-eiit  \ 
re  lighted,  the  steam  valve  should  lie 
left  open  until  all  the  air  has  been  expelled:  uheii  tli« 
steam  has  (lowed  rapidly  for  one  or  tnti  minutes  the 
valve  is  dosed ;  as  M>on  as  the  ileaired  temperature  it 
indicated  on  the  gauge,  the  burners  are  turned  douii.  sa 
thnt  this  temperature  is  maintained  for  Ihe  required 
time;  the  bumere  are  then  tumeil  otT,  but  the  tdeam 
valve  is  not  opened  until  the  temperature  lias  fallen 
below  100°.  after  which  the  lid  can  be  rtmovcil.  Thd 
safety  valve  sliniild  Ih'  (cniwI  to  open  at  alxiirl  I25°C. 
It  is  :i  i: I  i-i!'   ■■■■r  r..  ir-m^  the  autoclave  out  of  sigfit 

Obviii..  I  :i]iparatus  can  also  l>e  used 

us  a  l^ll■,ll■l  -i.i!;i'.r  ■I'lh  temperature  at  100°  t".  In 
such  cu^t'  ilii-  >ii.\uu  wilvra  above  are  opene<l  and  thu 
wutcr  is  liualed  tu  lliu  boiling-point.  If  steam  isgener- 
Bletl  more  rapdly  than  it  can  make  its  esdt,  the  prers- 
ur«  rises,  cunsc<|Uently  the  temperature  goes  nt.ovo 
100°  (.'.  Therefore  boil  gently  or  raise  cover  enough  (o 
allow  free  eflcape  of  the  stejiin. 

.5,  Sltrilizatum  bii  Fillration. — It  is  possible  to  re- 
move completely  all  the  organiiims  which  may  he  preh- 
eat in  a  liquid  liy  filtration.  Filter  paper,  of  course,  an 
account  of  the  small  sixe  of  the  bacteria  cannot  lie  utnl 
for  this  prirpose.  There  are  only  two  reliable  fibers  for 
li.ictpriciloKic.ll  work.  That  known  aa  the  Pasteur- 
('li.'iml>erland  filler  is  the  liest.  ntid  is  made  of  iinglazed 
porcelain.  The  form  as  UHwi  for  filtering  water  for 
domestic  use  is  shown  in  FiK.  .5081.  The  origiiuil 
French  fillers  are  to  be  preferred  to  the  Ccrmati  imila- 

made  in  tuo  grades;    that  marked  F 

lu  thai  marked  H. 

ler,  n  narrow  form  of  tlip  almvc.  i*  also 
jHirceluiu,  arwl  is  intende.1  for  lliu  fil- 
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gcr  of  e-Eptosioi 


e  liurnera  a 


Thev  a 


Baelerioloclral 


reft:renck  haxdimk)k  of  thk  mi^dical  sciences. 


tratioii  of  very  small  amoiinls  of  li<iiiitl.  Tliis  ran,  linw- 
ever.  I)e  done  abut  with  llie  lafRer  filler.  It  is  r-liuttii  iii 
Fig.  50S2. 

The  Ik-rkefell  filler  (Fife.  5(I8G1  consiMs  of  eloxcly 
packed  infiiHoriiil  earth.  It  run  be  olil:iiiii-<l  in  Hcverul 
«iies,  having  the  ceneral  Hhnpi! 
of  the  Chambcrlnni)  -  Pustenr 
bougie.  It  is  «in!!iilcribly  niorc 
poroiu)  than  the  porcelain  filter, 
am)  is  therefore  a(l.ipte<l  for 
rapid  filtriition,  biit  it  Dhoiild 
be  borne  in  mind  that  it  i>< 
more  likely  to  alloH  the  passiiin' 
of  ijacteriu. 

A  uHCful  fomi  of  apparatus  for  lnOi 
itij(  the  PaKteur  -Chambcrland  l.njilEi'". 
that  of  Morlin,  is  shottn  in  Fix.  .501K3. 
It  con^ixts  of  a  nictnl  cylinder  with  !l 
funnel-nil  a  pttl  top.  which  permits  the 
fillnitiou  of  the  culture  tlirouidi  filler 
paper  pn-viuii^  lo  ilit  [laaHiigc  ihroiitEh  the 
bougie,  and  lima  obviates  or  lexHens  the 
clo)n^nK  of  the  latter.  A  rubber  rinj; 
tiervGM  to  niuke  a  ti^ht  joint  when  the 
bougie  is  hclil  in  place  by  the  lower  wrew 
cap.  The  lower  end  of  the  bougie  is 
connectwl  with  a  piece  of  ^iicuum  rub- 
ber tubing  to  a  gliil)e  receiver.  The  en- 
'"ipd  byheatingin 

"■     III   :i.-pirator 


lulie 


appariilTi' 

an  Buionl.iv". 

ottheKlcili-  r...  '  -     .  ■).'!■  fillnile    Fm.  : 

ia  to  l>e  lr:ii,. I. -:■..]    il'>  .;.  .>MiH,ut   side 

tube  is  Mcrulrhril  iii'ur  lUv  i.'nil  with  a  file. 

and  then  broken  ulT.  after  which  the  lube  is  fl.inied  and 

the  liquid  in  drawn  off  into  t-lerilc  IuIm's  or  flunks.    Thi^^ 

glolw  receiver  ciin  lie  u.hwI  nnlilthedniwn-out  tul>eijiloo 

short,  when  a  new  (iilx-  \k  him.il  '>n. 

A  better  tiirni  of  a  (Ekdw  receiver  is  shown  in  Fig. 
S08«.  ThiH  is  pn>vi<leil  with  Hint-  s^dr  IuIh-s.  which  are 
piugge.1  wiih  cotton,  atUT  which  Ihe  receiver  if  Meril- 
lied  in  a  dry-heat  oven.  When  il  is  t..  Ik'  uscI,  the  eol- 
ton  ix  reiiKive.1  from  the  tiil.i-  /),  which  is  then  con- 
nected with  the  sterile  l»»ii:ie  hy  Mieaiis  iif  ii  piece  of 
Hterile  vaeimni  tuliine.  The  hiirmintid  tul>e  F  is  simi- 
larly connected   iviili   (lie  .-terile  dniwnniut  gliiss  tulre 

"  ~ ^,i,"  pi"". »  »»- 

<  hapnian    pump. 


Kla.ss  cylinder  by  nieans  of  a  rubber  and  iron  washer 
and  Ihe  elanips  mentioned   (Fig.  .50S6).     A  more  con- 
venient urrnnKenient  Ib  to  use  a  cylinder  of  brose  o(  suit- 
nble  lenRlh  and 
width,  llireuded 
at   each   end. 
'11 1  e  tower  end 
is  pnividtil  with 


Fici.  SKL-HJinlii's  Filler. 


tiien  lie  carried  out  by  gTa\-ily,  by  osfnra- 
lion,  or  by  prcwmre. 

The  fdlralion  of  liquidn  eonstitntex  an  exceedingly  im- 
jHirlant  part  of  bncterioltiKical  technique.  By  its  means 
the  soluble  prodiict.s  of  bacteria  may  ue  Mparated  front 
Hie  solid  cells.  In  this  way  Ihe  to-Jns  of  many  patho- 
genic baeleria  are  prepared,  Af-oin  it  is  by  the  tillra- 
lion  pn.ccsH  that  it  has  l)cen  |>o.s.sible  to  denionslrate 
the  evistencc  of  Ihe  su-cnlloil  ullrainicroHCopic  orgun- 
i.sins.  \\  hilc  the  common  bacteria  will  not  pass  throueh 
a  filter,  there  are  a  nund>er  of  diseases  in  which  the 
that  it  will  Rii  through  the  Berkefeld, 
■11  through  (hePasteur-Cliaroberland 
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The  adilition  of  such  siibslances  as  carbolic  add  or  mer- 
curic chloride  will  .serve  to  ilvslmy  the  organisms  which 
may  be  present;  but  since  these  compounds  cannot  lie 
removed  from  the 
meilium,  it  Follows 


that   i 


ruk. 


1.  £.  3,  Rubber  ilugs;  *,  li 


'.*P- 


toweil  to  act  loop 
enough,  it  will  Imnn 
nboiit  sleriliialion. 
The  remaininE 
ofoi 


.  finallv  be  driven 
off  by  means  of 
gentle  heal  and  by 
nfrotion.  F.lher  hoi  been  uoed  in  the  same  way,  and  in- 
deed this  is  a  useful  procedure  (or  Bteriliiing  such  weak 
cultures  as  those  of  cholera.  Glycerin,  as  is  well  known, 
is  ailded  to  vaccine  with  the  object  of  destroying  the 
common  pun-producing  organisms  which  are  so  often 
present.  It  certainly  will  in  time  destroy  oil  of  these 
accidental  bacteria,  but.  unfortunately,  proloneeil  ex- 
posure of  the  vaccine  vinu  to  the  gl3Terin  damages  it 

Chemical  disinfection  of  drinking-watera  has  ulm  been 
proposed,  especially  in  connection  with  military  opera- 
tions. For  this  purpose  various  substances,  such  as 
bromine  and  the  organic  peroxides,  have  been  siaggested. 
In  the  laboratory  this  method  in  resorted  to  more  or 
lexs  to  sterilise  old  used  cultures,  test-lubes,  and  even 
niiimaU.  Five-per-cent,  carbolic  acid  or  0.1-per-cent. 
mercuric  chloride  is  employed. 

Tlif  Incubator. — It  is  customary  to  divide  bacteria 
Into  two  large  groups — the  saprophytic  and  the  para- 
sitic^nccording  as  to  whether  they 
puw  in  nature  on  dead  matter  or 
m  the  living  body.  Among  the 
latter  are  classed  the  disease-pro- 
ducing bacteria.  In  general  I  he 
optimum  tempernturefor  the  growth 
of  the  saprophytic  organisms 
is  about  25°  f.  (77°  F.), 
whereas  tlie  pathogenic  bac- 
teria thri>'e  beat  at  the  tem- 
r4  perature  of  the  body.  In 
onler  t«  supply  this  require- 
ment it  is  necessary  to  use  an 
incubator  or  thermo^^  '  ' 
temperature  of  which 
luiuntained  without  v. 
at  any  ile-ired  level. 


lop    being    covered     with    felt. 
The  space  between  the  walls  is 
liQed   with  water.      In  the  top 
i«    an   (ipening    communiculin); 
with  the  interior  air 
^poee.and  In  it  a  ther- 
mometer ia  placed  (o 
indicate  the  tempera- 
ture.    The    openings 


models  provision  is  made  (or  ventilation  and  U 
the  air  moist, 

The  apparatus  may  be  heateil  xith  an 
The  ordinary  Biinsen  burner  Ik  not  used  beoui 
(laager  of  "'  shoolinx  track.''     The  Koch  safety 


to  be  preferred,  for  it  tv 


.-KocIi'm  tDruliBl4<r- 

aticnlly  shuts  oft  the  supply 


>  Iw 


lliey  are  heated,  expand,  and  in  so  doing  oommunictte 
thifi  motion  to  an  arm  which  llien  swings  under  and  sup- 
ports the  weighteit  lever  i>f  the  valve.  If  by  any  acci- 
dent the  flame  should  'iptviitii'  I'vfinir'iished.  (he  spirals 
cool  and  contract;  (Ki-  ciiii-i-.  flii>  -upport-ing  arm  to 
swing  out  from  undir  (In  I.mt.  Mliirh  then  fnllw  and 
thus  shuts  off  the  i!;i-  '-■■>■  I'iu.  '■'•'■■^i. 

Ill  cose  fcus  is  not  :i\:iiliihli-  ihc  liicitbaLor  is  heated 
with  an  oil  lamp.  The  Sartorius  model  is  especially 
well  constructed  lor  this  form  of  heoting.  A  good  sub- 
stitute can  always  be  found  in  the  ordinary  egg  incu- 
bator. In  a  few  places  the  heal  is  supplied  by  means 
of  electric  hot  plates. 

By  far  the  most  important  accessory  to  on  incubator 
is  a.  themio-r^ulator,  which  nill  automatically  control 
Ihesiipplyof  gasand  hence  the  teniperoture  of 
'  Several  of  the  more  common  forma 

Fig.  5089.     The  Reiohert  form, 


the  temperature  rises 


Fio.  .y»«i.- 


■a  Satwly  Bamers. 


.   .   space.      Onoofllie 
reculalor,  while  the  other  serves  for  Ihe  addition  of  water. 
Inner  luwl   outer  doora  are  provideil,  ami  in  the  belter 


sliuts  off  the  opcninj;  tlirough  which  the  gas  enters.  In 
order  to  prevent  the  flame  from  being  eNlinguisbed  a 
miimte  opening  is  moile  in  the  gas-delivcry  tube  where- 
by a  niinimuni  flame  can  be  maintained. 

Tn  the  Bunscn  form  the  lower  compartment  is  nearly 
filled  with  a  mixture  of  equal  parts  of  ether  and  abso- 
lute alcohol,  af:cr  which  a  sufficient  quantity  of  mer- 
cury is  added  to  oct  its  a  valve.  The  upper  part  is  closed 
Willi  a  stopper,  through  which  pasnee  the  gas  tube. 
Wben  the  prr>|>er  tcnipexaturo  is  reached,  this  lube  is 
pushed  down  till  the  gas  Hame  drops.  The  minimum 
opening  prevents  total  e\tinguishnient.  By  careful 
manipulation  tiie  regulator  con  be  set  at  any  tempera- 
ture tvhich  may  be  dcHired. 

us 


Trrhulqnp, 
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In  bolh  the  No^-y  aiul  Duiilioni  fornia  the  lower  bulb 
is  filled  with  absolute  ulcoliul.  As  this  expands  it  acts 
aEsiost  a  column  of  mercuiy.  which  iq  turn  shuta  off 
the  supply  of  gae.    The  lateral  »crew  permits  the  ad- 

i'ustnient  of  the  re|;ulatar  to  the  desired  temperature, 
n  the  former  the  minimum  supply  can  be  regulated  to 
B  nicely.  Tliis  enablea  if  to  be  used  for  a  water-bath, 
or  (or  a  Hiiiall  or  larj;e  incubator.  It  can  be  obtained 
with  the  alcohol  cylindt-r  of  dllTerent  siics,  according  U> 
the  u«c  (or  which  the  nppuTiitiis  is  intended. 

The  metallic  reg- 
ulator of  Roux  IH 
intended  for  control- 
ling the  temperature 
of  lance  water-baths 
and  of  incubator- 
whieh  pur- 


heated  by  a  small  gas  sto\'e  placed  c 


the  outside  of 


tnplc  and  thor- 
oughly efficient  procedure  is 
to  place  a  HUinll  eaa  stove 
f  iTie  room. 
Thin  stove,  which  can  be 
obtained  of  ilie  French  deal- 
ere,  is  so  constructed  tha» 
the  gases  of  combustion  are 
■    '  of  the  room  in- 


steom   coils.      The 

recitation    of    the 

heat  In  this  case  if 

iphshel       by 


tof  a 


7.  t>UDlii>m*a;  D.  Kcny's. 


pose  no  l>eiter  device  can  be  Found. 
the  two  forms,  the  straight  and  the  T 
in  Fig.  .WflO.  It  consists  of  two  metal  bands  ImWng 
difTerent  coclTidents  of  expansion.  These  are  soldered 
together  the  full  length.  As  the  teai|>eralure  rises,  the 
free  upper  arm  moves 
from  and  thus  releases 
a  fcpring  valve,  which 
shutH  off  the  main 
supply  of  gas.  A  tni- 
niile  opening  serves  to 


of 


;an,  however,  be 

ii.--|.ien»eif   with  almost 

[>nt  ircly,    and    tlidr 

'    e  is  taken  by  the 

hator  -  room.      By 


iis\Lally    about 
feet    cube,    whi 


,ight 


This  arrungcment  was 
lirst  employed  at  the 
PaKteur  Institute,  where  the  heal  Is  conveyed  to  the 
room  lij'  means  o(  large  pipes  along  tht-  wall,  lillcti  with 
Mater,  or  better  n-iih  glycerin.    Tlic  circulating  liquid  ia 
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opi^rated  by  ( 
pressei)  air. 
The  construction  of  the  room  re- 
Hiiires  no  special  care.  The  walls. 
whether  of  brick  or  of  plaster,  should 
1)e  xiven  several  coats  of  white  »inc. 
Shelves,  water,  gas  and  electric  light, 
and  n  nindow  should  be  provideil. 

The  regulation  of  the  temperature 
in  the  roona  healed  bj  gas  is  done 
liv  means  of  the  Rous  I  -shaped  r^i- 
liilor.  All  the  connections  should  be 
of  metal  to  lessen  the  chunccs  of  lire. 
In  order  to  have  a  temperature  i%f- 
ord  it  is  advisable  to  place  in  the 
room  ft  Ihenno-melrograph.  the  best 
fonii  of  which  is  made  by  Richard 
Fr^res,  of  Paris, 

Gat-preHsurr  Regulator. — The  best 
results  with  any  form  of  tliermo- 
rcgulator  are  obtained  when  the  gw 
pressure   is  constant    or    nearly  ao. 

When  the  variation  is  considerable  it  is  advisable  la 

pass  the  gas  through  a  preasure   regulator  before  it 

'  -     -■  -  ■'    -    !-.„-      fiiere  arc  several  fonns 

The  Moite^ier  regulator 

is  shown  in  fig.  9Wl .     It  consists  of  a  cylinder  A .  which 

is  filled  to  the  level  of  G  with  a  mixture  of  equal  part* 

of  glycerin  and  water.     On  this   is   floated  the  metal 

shell  B.     The    gas   is    admitted   to  Ihe   interior  of  B. 

through    Ihe  tube  K,  the  pressure  being  indicated  by 

the  manometer  P.     The 

gas  flows   into   fi   until 

it  is  filled,  when  it  raittes 

it  up  and  shuts  off  the 

supply  of  gas  by  closiiiR 

the  valve  D.   The  press- 
ure  on    the    burner    Is 

regulated  by  the  weights 

placed    in    the    pan   //, 

which  is  connected  with 

B  by  Ihe  rod  G.     The 

amount  of   pressure  on 

Ihe  burner  —  ■ — 

by    1 

the  left   of  the 

tus.    The  burner 

nected   with 

the  apparatus 

rubber"Tube 
attached     t  o 

height  of  the 

flame  is  regulated  by  the  stopcock  A/. 

A  cheaper  and  mure  simple  regulator  is  that  deHsed 
in  N'o\-v's  laboratory  by  .Murrill  and  shown  in  Rg.  50B2. 
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■>f  l«  rtdlotfltaM 


The  aas  paneea  Into  a  eyliiulrr  nliicli  Ronu  in  liquid 
petroleum  and  leaves  by  twii  tul>e>  ui  tlie  bnll^m,  one 
of  which  \n  connected  with  lli?  tliernio-re^li 
Other   with    a 


flowing  p(!iB. 

ThinnR  the  hot 
inontlw  it  is  desirable  to 
httve  an  apparatus  which 
will  keep  a  fiiirly  conHtant 
low  leniperiitiire,  below 
that  which  uuuld 
the    geli 

bnlcini     conHtrucleil    f o  r 

this  pjirpose  which  furnish     iip^^JJiJ;;-.  ""«.„* u«i'r("™y.T 

II   mipply    of    iee-cold 

water  when  the  lenipero- 

ture  rbes  iil>o%'e  a  given  point.      If  the  temperature 

drops  too  low.  the  electric  lamp  is  turned  on. 

\vlien  the  temperature  of  the  water  n»  it  leaven  the 
ground  is  about  15°  C.  (59°  F.)  it  h  possihle  to  ii-^e  the 
iiiniiHe  apparatus  nhown  in  Fig.  .^TO:l  This  !-,  ni^i.ic  nf 
K^lvaniied  iron.  Tlie  inner  box  is  luM  in  |i!:ir(liy  m-'ana 
ofaeuupleof  stout  rods.  Thewalrr  viiii-r-  .ii  djr-  Uii  inin 
through  the  small  tube,  which  Woji-  -.Imit  iin  ilir  in-idi; 
of  the  outer  box.  The  water  thfii  fli.»«  nn.l.'r  rmd 
aniiuid  the  inner  box.  and  eventuaUv  reaeljes  ui  the 
farther  end  the  wide  outHuw  tube.  The  end  of  this  is 
turnni  up  and  iit  provided  with  a  short  piece  of  rublwr 
tubing.  By  movmg  tlus  up  or  down  the  level  of  the 
water  in  the  box  can  be  regulated  By  regulating  the 
How  (if  the  water  it  is  poe.  b  mai  con 

etant  teniperaturci  in  tl 
■  Th*  Mflhodi  of  Cull  ■a  u 
nf  bacteriology  niay  be  d 
«iblu  to  cultivate  ortific  al  y 
nearly  all  of  the  known  rn 
oda  had  been  <leviaed  f  h 
idble  lo  determine  dehm 
organism  either 


To  a 


1  the  n 


SMiism  niiiMt  \x<  iwjlotefl  in  pure  culture;  and  second. 
le  pure  culture,  once  obtained,  must  be  inainlnined  bv 
trarvjrinnlation.  The  inirc  culture  thus  kept  up  through 
a  irrn*  r)f  iransplanlationa.  or  generations  as  they  are 

callwl.  ctin  then  lie  ICBte<l  upon  animals  to  see  if  i(  u-iU 


tarn  if  it  will  c,iii--i'  iln-  km. I  i>f  f'Tmidt^itidii.  the  jtig- 

By  a  pure  rulimr  i-  iiiimi n-  mIjIiK  i-  ili-rived  from 

s  single  cell.  ,^  givi'Ti  Ijni'l.Timii,  .-ni:ill  a-  i(  in,  multi- 
plies by  diii.-ion,  luul  thus  gives  riw;  lo  two  tu-w  indi- 
viduals. These  in  tuni  grow  and  divide,  jrielding  four 
cells.  This  process  is  kept  up  till  itiai^y  irullionH  of  or- 
fCanisniH  constitute  the  onspnnf;  nf  a  single  cell.  Insa- 
much  as  the  division  of  bacteria  is  very  moid  under 
favorable  eonditions,  many  dividing  every  half-hour,  it 
follows  that  in  a  few  hours  a  visible  growth  may  be  seen 
where  at  the  lieginning  but  a  single  cell  was  present.  If 
the  medium  in  which  they  ore  growing  is  liquid,  it  will 
usually  become  cloudy  because  of  the  dLsMsmnated  bac- 

Tlie  early  methods  of  cultivation,  as  employed  by 
Pasteur,  niade  use  of  liquid  media.  Under  these  cundi- 
tions  it  was  exceedingly  difficult  lo  obtain  pure  cult- 
ures, and  indeed  it  was  largely  a  matter  of  chance  and 
EBtience.  Suppose  that  a  given  liquid  contaiiw  two 
inds  of  bacteria:  in  order  to  separate  these  »o  as  to 
have  a  single  cell  as  a  starter  tor  the  pure  culture  it 
<\-ould  be  necessary  so  to  dilute 


luld  contain    but  one 

cell.  This  small  quantity  would 
then  be  taken  and  transferreil 
to  a  slerile  medium,  and  in  tliis 
way  it  would  be  possible  to 
obtain  prraumtbly  pure  cult- 
i  ires.  Failure.  howc\*er,  was 
dthcele- 
always  rcmainml. 
The  introduction  of  the  nu- 
trient  gelatin  by  Koch  made  it 


proi    ce« 

J  g*" 

n  colled 

'.-■  it   i-:  .lmve<l 


lul 


ft 


e  culture.    Such  i 


The  transferring  of  o 
ot  .  pbimun.  .*       - 
two  inches  long  u 
fused  into  the  I'l 

with  a  loop  u.'i  ^li< 


I;;cn!w;„r:^";t;: 

of  thick  Jron  "'! 
moulds  and  ootu 
mycw.  The  .Nni 
for  transferrinu. ' 
media.     The.<c  1' 


I  i.les  a  pur 

I'Mi  niethod  for  obtaining  pure 
<iiicc  accomplished,  nil  that  ia 
the  colony  to  sterile  culture 
le  growth. 

teria  u  usually  done  by  means 

Ttie  wire,  which  should  be  aliout 

'  '  ly  KlilT.  alxiiit  No.  21  in  sUe.  ia 

I   cl^i-=-   rnd      .\ccurding  to  the 

■r  .riMi!:hi .  Iicnl,  or  Is  pmvlded 


ires  a  tl  ached 

A  ulatw  rod 
ibis  purpose. 
r>.t  employed 
.liphlWi^tic 
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The  trantifdTJnfc  of  lk|uiils,  in  liiritc  or  in  small  qii.in- 

titics,  cut!  best  be  done  by  nicunx  uf  ilrawn-uut  f\ajis 

tube  piiJt-ftes.  an  ia  praclixetl   by  the  I'o^itcur  School, 

rhis  tcclinLqiie  h  at  once  Kiniple  and  invaluable.     The 

prcpurution   of   theitc   pipettcn    will    be 

I         iiiiilcrKlood  from  Fi^.  .'i09f>. 

A  The  rIusk  tubing,  whicli  han  a  iliatnetcr 

of  ulxjut  K  mm.,  ie  cut  up  iiilo  leniEtliH  of 

about  twelve  inehes.     By  mcan^  of  the 

bloHt  lamp  a  sliehl  cunslriction  j.v  made 

nt   about   two   inches    from   en  eh   end. 

This  serves  to  prevent  the  cotton  pliic 

from  fallinj!  down,  ami  also  tcmls  lo  keep 

the    lii^uid   from   reaohinK    t'i<<    eollon. 

The  eniU  of  each  tube  are  tlicn  carefully 

rounded  out   in  (he  flame.      .\  piece  of 

cotton  is  then   pushed  into  the  end  of 

each  Iul«.      The   tubes    IhiLs   prcp;Lrcd 

(FiK.  >'i(HI6,  a)  are  then  sterihzed  in  the 

ilry-heat  oven,  after  which  they  may  lie 

stowed  away  tor  future  use. 

Whenever  it  is  ilcsired  to  make  a  pi- 
per (e.  one  of  these  tut>es  i.s  healed  in  the 
middle  in  a  Iilaxt  flame,  and  nhcn  the 

f;lasa  has  thoruuKbly  softened,  the  two 
lalves  are  slowly  <lrawn  apart.  A 
I  relatively   wide,   tliick-w-allcd   capitlarv, 

about   sixteen  inchex  lonj;,  is  thus  ob- 
tained (FIr.  nam.  b).      This    is  then 
senleil  in  the  flume  in  the  middle,  amt 
the  result   is  two  pipcttCH.     For  tnms- 
ferriuR  larKC  oiiantities  of  Itiiuid  a  bulb 
is   blown   in   the  jupcttc  (Fi^.  HfKifi.  ,■). 
Thin    is   made   l>y    directins  a    narrow 
bhist   flame  asaiait  the  tube,   which  i.s 
at  the  same  time  rotiilcil.     As  the  Klass 
softens  the  ends  arc  sliKlitly  pusheil  to- 
^elhcr,   .w  an  to   fomi  a   thick  rinj;  of 
class.     This  is  rcueatod  once  or  twice. 
Finally   a  larpe    hlast    flame  is  turnnl 
,   on,  and  wheti  the  thickenwl  KhixK  is  [>er- 
:    fectly  soft,  the  emi  is  brought  into  the 
>   month   and    Ihu   bulb  Is   blown.       The 
rIiims  should  be  rotateil  during  tliia  o|»- 
eration.  and  in  fact  in  all  work  <if  this  kind. 

To  use  a  pipette,  the  mouth  end  .•should  lirst  lie  mllcil 
for  a  few  seccintis  In  a  flame  so  as  lo  insure  sterility ;  ihe 
capillary  end  is  then  scratclunl  with  a  file  ami  tliu  tip  is 
broken  off,  atlcr  which  the  capillary  is  flamed.  As  soon 
us  the  tul>c  has  coolei),  wliicli  fact  can  Ik  ;isccrtaiiici1  by 
l>lonin^  thronph  (he  pl|>etle  aRainst  the  back  of  the 
Land,  it  is  ready  for  use.     The  closure  of  the  pipette 


platinum  s 


Plate  Ciif(urrs.— Solid  media,  such  a 


Fin.  SUe7,— Eocb's  L^TelllnR  Appanilu*. 


used  by  Koch  In  his  early  invest  igal  ions.  Tlie  liquefied 
(telatin  was  poureil  upon  the  surface  of  sterile  class 
slides,  which  were  levelled  and  kept  eool  by  means  of 
the  apparatus  shown  in  FIr.  .5007.  Tlic  lower  dish  was 
filled  with  ice-water  and  the  whole  whs  hcI  true  by  the 
ail)  of  a  small  spirit-level.  \  scries  of  parallel  stnuiks 
was  then  made  on  the  solid  gelatin  by  means  of  a  plat- 
inum wire,  which  was  dipped  in  the  material  to  be 
planted.  .4  number  of  siidCH  were  thus  made,  after 
which  they  were  stacked  on  (class  l>cnchcH  (Fir.  fiCtSU), 
and  placed  in  a  moist  chamber  to  develop  (Fig.  ,5099). 
The  first  streak,  on  account  «t  the  larpe  number  of  or- 
ganisms planted,  would  probably  vielil  a  continuous 
solid  growth.  The  next  streak  would  have  fewer  germs, 
ami  the  succeeding  ones  still  less  until  eventually  only 
single  germs  would  be  dcposite<l,  separated  by  an  appre- 


ciable distance  from  the  following  ones.  \\'herever  a 
single  orpiiiiism  was  de|Kwiteil,  as  a  result  of  nndtiplica- 
tion.  a  colony  would  soon  make  its  appearance.  (See 
Plate  1,XI.) 

The  slide  method  was  soon  improved  bv  substituting 

larger  glass  plates  (10   x   13  cm.).     In.-<tead  of  making 

streak  dilutions  as  just  given,  the  gelatin  was  liquefied, 

inoculated,  and  poured  out  upon  the  sterile  plates,  which 

were  coolo.1  on  the  plating  apparatus.     This  method  of 

^^  plating    may    be  used    wlicn   ths 

^imtt^K^^^m)      «     special  Petri  dishes,  ordinarily  cm- 

pl<)y«i,  are  not  obtainable.     The 

JSSS^^^Ki    i      '-"^'  '''-''  '''"  niolxxl  requlrvid  a 

lot  of  apparatus,  slides,  sllde-bo\, 

leUIng     apparatiii- 


cha 


well  as   the  fact 


1  from  the  air 
:inilfrom  Ihe  dripping  of  the  supcr- 
in.si'il  plali-s  was  unavoidable,  led 
B  I'firi  to  Introduce  the  modification 
which  has  ;dmost  entirely  supplant- 
ikI  ihc  older  nicthoil. 

(irlnlin     PrIH    Plalm.— In     this 

t     nii'thiMl.  as   in  the  |>rvceiliiig.  the 

flatln  is  first  mehcl    by   hiiiner- 

\it<"^.  Ity  means  of  ft  sterile,  looped. 
|>lalinum  wire  a  small  qiianlityof 
bf  CNfiniinod  is  tr.iniforrcd  to  a  tube 
ill.  niarkinl  I.  lly  means  of  'he  wire 
iliiiroiiglily  mixiil  with  Ihe  gelatin. 
^T)n1]  J.  is  ihcnpiaced  Ijeaide  thefiret, 
f  liiopfuls  of  gelatin  are  carried  over 
(he  contents  of  which  they  are  well 
100).     A  third  tube,  marked  3,  is  then 
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|rince(l  besije  niiinber  2,  and  three  loopfuis  of  gelatin 
are  imnsferred  (mm  lube  2  to  lube  3.  It  U  evident 
from  Ihis  procedure  that  even  IE  ihe  first  tube  received 
n  million  (ternis  the  seconrt  lube  would  conlain  only  n 
small  fraction,  and  the  third  tube  would  contam   still 


by  I 
tor  ;.     . 
pour  the  uli 
md  I 


be  Merilixe<l 
ii.'ide  into  anew  tube. 
■V  (Kid.  51fll),  which  ore  10 
previously  sterilized 


•00=,  and  allowed  to  cool.     To 

on  is  removed  [n»m  one  of  tlie 

tiibee.  wid  Ihe  open  end  is  rolled  for  a  few  second-*  in 


the  flnnie  bo  as  to  sterilise  it.  In  a  few  secondH  the 
of  tlie  lube  hecomes  cool,  after  which  the  conlenta  are 
poured  out  into  the  Petri  dish.  The  lid  of  the  latter  is 
removed  just  BiilTiciently 
to  allow  the  gelatin  to  l>c 
introduced.  By  tiltini;. 
the  gelatin  is  then  spread 
all  over  the  bottom  of 
the  dish.  The  latter  is 
then  set  aside  in  a  cool 
place  for  the  sclaiin  lo 


M.. 

With 

his 

will  tnk 

he 

in  li  nary 

r<«m  within  a 

■"l:ilij>"l 

The   rcinain- 

.I'tt 

Hlioidc 

lie   nimiliereil 

""'hldv" 

1    lo  the   tuhe 

mn 

it    was    miule. 

Tho 


They  should  be  marked  also 

with  the  ilale  ainl  the  kind  of  material  used.     A  Falier'; 

ouhired   wu>l  pencil  is  used  for  thix  purpose. 

AHfir  Prlri  Plain, — Inasmuch  as  gelatin  mells  at 
about  'J-V  ('.  it  follows  that  the  method  just  given  can- 
not lie  used  when  the  orfsaniKni  requires  the  tempera, 
ture  of  the  ini^ubiitor.  In  such  caaes  it  is  xuxissary  t( 
iWiTt  to  the  u»e  of  agar.  The  nutrient  again  in  lin-t 
melleil  by  heatiiiK  in  a  waler-l>ath  nt  100°  C.  The  flami 
is  then  turned  out  and  the  tubes  are  allowed  to  cool  ir 
tho  water  luilh  until  n  temperature  of  about  ■t.')"  'n 
re&clml.  The  aitar  solidifies  at  about  40°.  anil  const 
quvntly  tho  dihition  must  lie  niiide  rapiilly  anil  Ihi 
plates   poured   before  that  point  is   reached.     Dilntioi 


way  a.s  just  given  for 
(celatin.  The  three  agar  tul>es  fire  then  poureil  out  into 
the  corrCkponditiK  uterile  Pi-lri  dishes.  The  agar 
ptuniptly  sotidifiei.,  and  for  that   reaiion  the  spreiuling 


(it  the  agar  over  the  bottom  munt   be  hastened. 
ngar  plates  are  then  set  aside  to  devebp  either  a(  tha 
temperature  of  the  room  or  at  that  of  the  incubator. 

Eamarch  Roll-tube  fttW art' .—This  modification  of  tho 
plate  method  does  away  with  the  use  of  any  xpecual 
container  other  than  the  test  tube.  The  dilutions  in 
^latin  arB  made  in  the  usual  way.  According  to  th« 
original  directions  the  cotton  plug  was  cut  off  whorl,  and 
(he  end  of  the  tube  was  covered  with  n  close-filling  rub- 
ber cap.  The  tube  was  then  immersed  and  rotated  in 
an  almost  horizontal  position  in  ice- 
wator.  The  gelatin  solidified  in  an 
even  film  over  the  inside  of  the  test 
tube  (Fig.  5102). 

A  more  convenient  way  of  rolling 
the  tubes  was  devised  by  Booker. 
With  the  aid  of  a  large  test  tiilie 
filled  with  warm  water  a  groove  i.^^ 
melted  into  a  block  of  ice.  Tlie 
gelatin  tubeg  are  then  rolled  in  this 
lEruove  until  the  gelatin  Holidifies  in 
a  smooth,  oven  film.  Nuttall  h.is 
modified  this  procedure  by  replac- 
inf;  the  ice  block  willi  a  marblo 
block  provided  with  grooves  tor  the 
test  tubes.  Running  tap  water 
Biu^-es  to  cool  tlie  lubes. 

If  the  tubea  are  not  rollc! 
emoothly  they  can  be  softeneil  by 
jfentle  warming  and  reroUed.  I.'in' 
advantage  of  this  method  lies  iri 
the  fact  that  desiccation  can  lie 
than  with  the  othiT 


likewise  diminishoii.     f'n  the  other 

hanil,  the  presence  of  a  few  lii|uc- 

f\-ing  bacteria  may  spoil  the  tuU-. 

'i'he  T'jtinnrch  roll  tubes  should  be 

kept    in   a   cool   place    to    prevent  *     L  , 

melting.     When  the  colonics   de-  -  f 

vulop   they  may  be  eKamincI    by  |^m!'> 

placing  the  tube  on  the  stage  of  Ihe 

niicHMcope.      To   transplant    the 

colonies  a  platinum   wire,  pmviiltiil 

with    a    hixik.    as   shown    in    Vie. 

.'iOHJ.  should  be  used. 

Shakt  r»//»r-«.— Dilutions  are 
made  in  golotin  or  ogar  as  hereto- 
fore described.  The  tubes  are  then 
Milidified  in  an  upright  position  and 
allowed  lo  develop,  It  it  is  dosireil 
lo  trnnsphint  n  given  cakmy  thi' 
te?t  tube  should  be  scratclieil  with 
a  diamond  at  about  the  level  of  the 
colony.  On  touching  the  scratch 
with  a   hot  rod  the   crack   can  !«  iti.u  Culiiiiv. 

led   aroimd   Ihe  tube,   after  which 

the  two  parts  can  1*  aepamte<l,  Uy  means  of  a  ster- 
ile knife  the  medium  can  be  cut  and  the  colonv  ex- 
posed. In  the  case  of  agar  the  entire  cylinder  of  ogar 
can  1«  forced  out  of  the  lulic  into  a  sterile  dish  by  the 
applicution  of  a  flame  to  the  lower  end  of  the 


tube. 
The 


s  of  detcrmin- 


hod  offers  a  conveni 

.,  'h«thcr  or  not  the  organiem  planted  generates  gas. 
If  such  is  the  case  gas  hubbies  will  make  their  appear- 
ance in  the  meilitmi.  As  will  be  seen  later  this  niethtHl 
is  also  useful  in  connection  with  the  cultivation  of  onap- 
robic  bacteria. 

Slreak  CuUuret. — This  procedure,  which  is  essentially 
Ihe  same  ns  that  used  by  Koch  in  his  slide  cultures,  is 
very  frequently  made  use  of  at  (he  present  time.  Thus, 
sterile  gelatin  or  agar  may  be  poured  into  sterile  Peiri 
dishes,  antl  after  the  material  lias  soliiliticd  a  series  of 
ruirallel  streaks  may  be  maile  with  an  infected  wire. 
The  Knise  platinum  brush  may  bo  used  to  spread  the 
organisms  over  the  surface.  A  narrow  glasa  rvid,  bent 
and  flntteiicil  at  the  end,  has  been  used  tor  spreading 
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gonorrhtral  pu«  over  plates.     Cotton  swaljs  are  iiseil  for 
the  .same  purpose  in  the  case  of  diphtheria. 

As  in  the  ca.sc  of  tlie  ICsniarch  roll  tiilx;,  the  Petri  dish 
may  l)e  omitted  in  this  nit»tho('.  In  tliat  event  the  tlQla- 
tin  or  agar  is  mehed  and  aliowe<l  to  soHdify  in  an  in- 
clined position.  The  streaks  are  then  made  on  the  sur- 
face of  the  incHncd  medium.  Potato  tubes  are  inocu- 
lated in  the  same  way.     (See  Plates  LX.  and  LXI.) 

To  obtain  perfwtly  isolated  colonies  by  this  method 
the  same  wire  should  Iw  used  to  make  parallel  .streaks  on 
each  of  four  or  five  tulxjs.  When  the  colonies  develop, 
transplantations  can  l)c  made  by  means  of  a  lyont  wire. 

Hanging-drop  Cultures. — A  concave  or  well  slide, 
shown  in  Fijfs.  5117  and  5118,  is  u.sed.  The  cover-glass 
must  first  l>e  sterilized  by  pa.ssing  it  several  times  through 
a  flame.  A  large  drop  oi  .»«terile  Ixjuillon  is  then  placed 
in  the  centre,  and  this  is  inoculate<l  with  the  germ 
to  be  stuiUed.  The  slide  with  a  ring  of  viiseHne  is  then 
inverted  and  brought  down  upon  the  cover-gla.sa,  after 
which  the  preparation  is  turned  over.  Care  must  be 
taken  to  see  that  the  va.seline  closure  is  perfect.  This 
method  of  cultivation  is  usc<l  to  .study  the  mult ipHcat ion 
of  the  bacteria  under  the  microvScope. 

Hanging-block  Culture«. — In  order  to  be  able  to  study 
the  morphology  and  the  multiplication  of  the  diphtheria 
bacilliLs  to  better  advantage  than  that  afTorde<I  by  the 
hanging  drop,  Ilill  devi.sed  the  following  procedure: 
Melteil  nutrient  agar  is  poured  into  a  Petri  dLsh  to  a 
depth  of  alx)ut  one-eightn  to  one-<juarter  inch.  When 
cool,  a  block  of  agar  is  cut  out,  alx)ut  onenjiuirter  to  one- 
third  inch  square,  and  of  the  thickness  of  the  agar  layer 
in  the  di.sh.  The  block  is  placed,  under  surface  down, 
on  a  slide  and  pn)ti»cted  from  <lust.  A  suspension  of  the 
growth  to  Imj  examined  is  then  made  in  sterile  water  or 
a  lx)uillon  culture  is  use<l.  The  suspension  is  sj)read 
over  the  upper  suface  of  the  block  as  if  making  an  ordi- 
nary cover-slip  preparation.  The  sii<ie  and  block  are 
then  set  asiile  in  tlic  incubator  at  37°  for  five  or  ttm 
minutes,  to  dry  slightly.  A  clean  sterile  cover-slip  is 
then  ])lacetl  on  the  inoculated  surface  of  the  block  in 
close  contact,  avoiiling  large  air  bubbles.  The  .slide  is 
then  removed  fmm  the  umler  surface  of  the  block,  and 
the  cover  slip  is  inverte<l  so  that  the  agar  block  is  uj>- 
permost.  With  the  aid  of  a  platinum  wire  a  drop  or 
two  of  melted  agar  is  run  along  each  side  of  the  agar 
block,  to  fill  the  angles  lM»t\Ne('ii  the  sitles  of  the  block 
and  the  cover-slip.  This  seal  hardens  at  once  and  pre- 
vents slipping  of  the  block.  The  preparati<m  is  again 
place<l  in  the  incubator  for  five  or  ten  minutes  to  dry 
the  aifar  seal.  Finally  the  preparation  is  inverte<l  over 
a  moist  chamber  or  suitable  well  sliile.  The  c<iver-slip 
is  sealtnl  in  place  with  white  wax  or  paraffin.  Va.seline 
cannot  be  used  because  it  softens  :it  'M"^.  The  **  hang- 
ing block."  thus  prepared,  is  examined  on  a  warm  stage 
or  in  the  inrub;itor-room. 

Trnn.<fftinfii(ion  of  Cohnins.  The  onlire  objt»ct  of 
makiiiii  plate  culturo  by  any  one  of  the  >ev(Tal  methods 
given  is  to  obtain  sinirle  isolated  colonies,  which  can  be 
transplanted  to  other  media,  and  the  oriranism  present 
can  then  l>e  studied  in  perfectlv  pure  con<lition.  The 
colony  as  indicated  is  ])re«^nrnably  (leriveil  from  a  sin;;le 
cell,  and  con>e<piently  is  a  pure  culture.  The  trans- 
plantations or  subcultures  can  be  made  to  gelatin,  a'zar, 
.serum.  lK>uillon,  milk.  etc.  When  the  colonies  ;ire  on  a 
platt;  or  in  a  Petri  iW^U  a  '«traii:ht  wire  i>  u>ed.  The 
j)late  i"<  fir-t  carefully  exaniiiUHi  under  the  microseo|)e. 
and  a  colony  is  sclcctt'*!  which  is  dearly  single.  If  i>os- 
sible  it  >lioul(l  be  the  onlv  one  in  the  fiehl  of  the  N<».  '.i 
or  one-third  incli  objertivo.  The  farther  apart  that  the 
colonies  are  tin's  le>s  likdv  are  thev  to  interminirh'.  As 
originally  directed,  the  colonies  were  touched  un<ler  the 
micro>cope  by  a  sterile  platinum  wire,  anil  in  this  way 
a  few  of  the  bacteria  were  renn)ved.  (are  had  to  be 
taken  that  the  wire  did  not  touch  the  ol)j<'ctive  or  anv 
other  part  of  the  gelatin.  Thi>  operation  of  "  fi>hing, 
r.s  it  is  c.'ille<l,  obvif)Usly  re<|uires  con-iilerable  practice 
an<l  care.  An  ecpially  good  proce<lure  is  to  pick  out  the 
desircNl  colony  under  the  microscope.     The  tube  of  the 


microscope  is  then  raiscil.  and  the  point  of  the  sterilo 
wire  is  brought  down  .so  that  it  cuts  the  colony  and 
nothing  else.  The  tulje  is  then  again  lowers!  an<I  the 
site  of  the  colony  examined  to  make  sure  that  nothing 
but  the  colony  was  touched.  If  such  is  tlie  case  the 
wire  is  then  used  for  the  subculture. 

Stab  Cultures. — A  tulxj  of  solid  gelatin  is  taken,  the 
cotton  plug  is  seized  by  the  right  little  finger  and  re- 
moved. The  mouth  of  the  tube  is  then  flames  1,  after 
which  the  wire,  laden  with  the  bacteria,  is  in.serted  and 
carefully  passed  down  the  centre  of  the  gelatin.  The 
organisms  are  thus  planted  along  the  line  of  inoculation. 
The  cotton  plug  is  replace<l  and  the  tube  is  labelled  and 
set  aside.  The  form  of  the  growth  is  then  notetl  fnmi 
day  to  day,  also  the  presence  of  gas,  liquefaction,  pig- 
ment, etc.  The  characteristics  of  the  stab  ctiltures  are 
of  the  very  greate.*it  importance  in  the  i<lentification  of 
bacteria.  If  the  gelatin  is  old  and  partially  dried,  the 
passage  of  the  nceille  is  likely  to  cau.se  a  split  in  the  me- 
dium. This  can  l)e  avoidecf  by  melting  and  resolidify- 
ing the  gelatin.     (Sec  Plates  La.  and  I.Xl.) 

Streak  Cultures. — These  are  also  known  as  *'  smear 
cultures."  The  gelatin  or  agar  tubes  arc  melted  and 
solidified  in  an  inchned  position.  Similarly  solidific<i 
blood  senmi  is  also  used;  so  also  are  the  potato  tubes. 
The  infect etl  platinum  wire  is  drawn  along  the  middle 
of  the  surface  of  the  medium  by  making  one  single 
streak.  The  growth  develops  along  the  line  of  inocula- 
tion, and  spreads  in  a  more  or  less  characteristic  man- 
ner.    (See  Plates  LX.  and  LXI.) 

Flask  Cultures. —  Flat  flasks  may  Ix?  ustnl  for  the  cul- 
tivation of  bacteria  en  masse  where  the  organisms  are 
dcsire<l  in  large  quantities.  The  flask  possesses  an  ad- 
vantage over  the  Petri  dish  in  that  it  is  much  less  likely 
to  Ixjcome  contaminated  from  without.  For  this  pur- 
pose the  Kolle  culture  flask,  or  any  similar  flat  ilask 
with  a  smaller  mouth,  may  he  employcnl.  To  a  prop)erly 
phigged  an<i  sterilizeti  flask,  sufiicient  fluid  gelatin  or 
agar  me<lium  is  abided  to  fonn  a  layer  alx)ut  a  iiuartcr  of 
an  inch  in  thickness  over  one  side.  It  is  again  steril- 
ized by  steaming  and  the  me<Hum  is  allowed  to  solidify 
i^ith  tiie  flask  l>nng  on  its  side.  When  solid  the  frw 
surface  of  the  nunlium  may  be  inoculated  with  organ- 
isms in  bn^th  or  s:dt  solution  suspension  by  spraying  or 
brushing  over  with  a  Kruse's  bru.sh.  .After  the  gn)wth 
has  sufiicient ly  developed,  it  is  removed  by  being 
scraixNl  otT.  -\  spatula,  gla.ss  itxl  with  angle  at  end,  or 
similar  instrument  may  Ix^  u.s(hI  for  this  purpose.  Ster- 
ile bn)th  or  salt  solution  may  Ixj  usctl  to  aid  in  washing 
the  culttire  free.  For  the  cultivation  of  bacteria  on  a 
large  scale,  Novy  and  Vaughan  introducetl  large  me- 
taUic  tanks,  with  tightly  fitting  covers. 

Liquid  Cultures.-  The  tubes  of  sterile  Uiuillon.  milk, 
.sennn.  etc.,  are  inoculated  by  simply  introducing  some 
of  the  material  from  a  colony  by  means  of  the  sterile 
win'. 

The  sul)cultures  from  tube  to  tulx»  are  made  in  the 
same  way  .as  just  given.  The  drawnniut  glass-tul^ 
j)ij>i»ttes  and  spatulas  can  Ix'  uswl  to  transfer  the  mate- 
rial from  one  tube  to  ant)ther  or  to  flasks. 

ANAi'uoHic  CiLTivATioN  OF  Hactkima.— The  meth- 
o<ls  just  given  are  essentially  a<'n)bic.  since  there  is  frt»e 
access  of  air.  .\s  is  well  known  there  are  two  clas.ses  of 
bacteria  with  reference  to  their  oxygen  re<piirements. 
The  aerobic  l)acteria  live  in  the  presence  of  air,  while 
the  anaerobic  thrive  only  in  the  al)sence  of  oxygen.  In 
order  to  cultivate  the  latter,  special  methods  must,  there- 
fore, be  eniploye«l  which  will  stipply  the  netnle*!  condi- 
tion^.  Nujnerous  procclure-  hav(;  Ix^en  devi.sinl  ft)r 
thi*.  pur|>o-e.  and  to  j^ive  all  of  tli<*se  would  be  beyond 
the  scope  of  th!<  artic'e.  It  will  be  sufficient  to  in<li- 
cate  the  principle^  which  serve  m>  a  basis  for  these  meth- 
o<ls.  an<l  to  <lescribe  tho-e  which  are  most  widely  u.»*«h1. 

1.  I'.xi'hisitni  iff  ()j'f/o'n.  This  was  acc^)mplislu»d  by 
Pasteur  in  his  early  work  by  |H)uring  a  laver  of  oil  ujxm 
the  culture?  fluid.  This  .-served  to  <'xclu(le  the  air  ;nid 
allow e<i  the  bacteri.i  to  develop.  K()ch  obtained  anai*- 
robic  conditions  by  covering  the  surface  of  the  gelatin 
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Ulhent  hnve  done  tlie 


platca  with  it  thin  iiheet  of 
eame  will)  g\aaa  plates. 

The  I.iboriiis  method  of  culliv; 
fall)!  under  IhU  heiid.  It  in  simph 
iIMkL  Oniinaiy  Htnb  cilll- 
iiren  are  mailc  in  the  tiuit- 
nhle  mcdin,  preferably  p;lu- 
Cive  a^T.  Another  IiiIm'  o( 
oijiir  is  Uquelied.  cooled  <o 
flhout  5<r.  and  the  cimteiils  of  l!ii«    nre   llu'n 

Injured  (111  (op  of  the  stab  eulinre.  ('ore  nm.-:t 
>e  taken  lu  ftanici  the  nionthn  of  both  tulHv- 
no  ns  to  avoid  coiilnmi nation.  Tlie  "pper  layi' 
of  agar  nerves  to  koep  out  the  air.  The  eiill- 
uros  can  Iw  prepared  equally  well  by  employ- 
ing agar  or  Ke'fttui  tnbei  filled  with  the  moili- 
iim  to  a  depth  of  about  two  inchec.  It  is  well 
to  pl&ee  tlie  tuhea  in  boiling  water  for 
time  tn  drive  off  llie  absorbed  oxygen,  ih- n 
solidify  rajAlly  by  ebilling.  Use  a  tightly  fitimc 
Htopper  in  the  tube  to  exclude  Ibe  air.  After  r  In' 
stab  ia  made,  the  line  of  puncture  closes  upiiHi4t. 
and  the  growth  then  develops  in  the  Iowit 
part  of  the  lulje,  aa  shown  in  Fia;.  5103. 

Isotuted  eolonie«  can  also  be  obtained  by  iiii~ 
method.  Tlie  liqnelied  niediiini  is  inucul-Htt'il 
and  dihitiunH  ore  made  as  For  shake  cullurr~. 
The  tubes  are  then  solidified,  and  if  ne«>s;iry 
nn  itdditionitl  luyej  of  medium  is  p<mred  on  infr 
When  the  colonies  develop  they  can  be  reuclu'ii 
according  to  the  dircctioiis  jijven  under  hli:gL< 
eultures.  Another  procedure  is  to  make  i:-- 
march  roll  lulies  and  then  All  the  in.«ideHitli 
gelaiin  or  agar. 

The  drawn-out  glass- ImIt 
pipottex  (Fig.  5096)  have  Ixf  n 
used  by  KouK  for  thia  «Hriie 
piir^e.  The  liquefied  medi- 
um ts  inoculated  and  drawn  up 
into  the  pipette,  wtuch  in  then 
Hcnied  above  and  beiuw  the 
contents.  The  colonies  which 
develop  can  be  reached  by 
cutting  the  glam.  A  some- 
what   similar    procciliirc   was 


deviHed  by  Wnghl.  A  short 
gloss  tube  with  constricted 
ends  is  used.  Fjich  enil  ha.s 
a  )iiece  of  rubber  lubinjc  at- 
tached. One  ot  these  is  con- 
nected with  a  glass  tube 
which  projects  through  (he 
cotton  plug  of  the  liat  tube. 
The  test  tube  contains  bouil- 
lon, and  this  contrivance  is  Tiii»"l 
sterilized  and  inoculated.  The  robis. 
tiouillon  is  then  drawn  up 
into  the  constricted  tube,  which  is 
ncoled  by  simply  pushiiig  down  on  the 
lube,  so  that  both  rubber  ends  are 
b«it  l>ack  on  Ihemselve;. 

2.  DUplaremtnt  o/  .-li>.— This  is  ac- 
complished by  passing  through  the 
lube  or  a  suitublu  container  an  inert 
BBS  till  all  the  air  has  been  displaced. 
Hydrogen  is  the  tcu.*<t  injurious  cas  for 
this  purpose.  1 1  can  be  generated  from 
zinc  and  sulphuric  acid  in  a  Kipp's 
generator.  The  gas  should  be  washed 
"■^It*— j-ilHirlii"  by  passing  successively  through  alka- 
li rT  •  IjowVriB  '■""  '^'"^  acetate,  six  per  cent,  potaa- 
urorroi  or  Um  sium  perm  aneanii  le,  iiud  linnlly 
TclMua  Bwliiu*.   through  a  Eohilion   oF   silver   iiitmle. 


bo  tested  by  applying  a  light  as  it  leaves  the  wash  bot- 
tle. If  the  flame  buniu  with  explosions  it  is  evident 
that  all  the  air  has  not  l)eeh  displaced.  The  operation 
is  continued  until  ihe  ga."  bums  evenly  at  the  mouth  of 
the  tube.  Owing  t«  the  danger  of  explosion  the  lieiil 
ihoiild  never  be  applieil  to  the  outflowing  gas  without 
he  unfegiuird  of  (he  water  valve. 

Binpts  til  making  tube  cultures 
by  this   method   wus 
(but  of  liil»rius.     He 
muile  use  of  a  special 
tot    tiit^e   with   a  de- 
livery tube  fused  into 
.    iculation  of  the   liqnid  medi- 
Mill.  i;:i~  M  IIS  pUH^eil  through,  aud  Qnally  (he  nock 
i.(  il.r  if-i  iul)e.  as  well  tw  the  end  of  the  de- 
liMTv   nilii'.  wsA  sealed  in  the  flame.     This  me>- 
ili.jil  I-   111'  niLly  very  limited  appUcation.  and  re- 
i|iLi]r.   Miiirli  iiiiti'  ;irid  is  expensive.     Fraenkel's 
mil.  Ii!-i  It  Ml,  I-  .1  .Ii-(inct  improvement.     Ordinary 
l.ir;i    ii   r    iiiIh'-   .LPi-  used.    These  are  proi-ided 
mifIl     nil.lpcT    .-lojipL-rs    and   delivery   tube?,   oh 
-.liiiwii  111    b'ii!.  al()4.      After  the  inoculation  of 
I  he   medium  and  expultuon  of  the  air,  the  tubes 
:ire  sealed  in  the  tiaine.     If  it  is  desired  to  obtain 
colonies,  the  tube  can  be  converted  into  nn  £s- 
niurch  roll  tube. 

This  principle  has  been  adapted  in  various 
wnys  for  the  purpose  of  obtaitiing  plate  cultures. 
Kitasato  employed  a  flat  liuttle,  having  a  tul>e 
fused  at  the  lower  end.  The  dilutions  were 
niude  in  the  ordinary  tubes,  after  which  the 
iiiulerin!  was  poured  into  these  fiaaks,  which 
were  connected  in  series  and  hydrojcen  passed 
through.  Finally  the  etids  were  seuletl  by  fusing 
in  the  flame,  while  the  neck  of  each  flask  was 
closed  with  a  clamped  rubber  tube.  Several 
modifications  of  this  bottle  liave  been  tnadc. 
bul  they  are  little  used,  since  methods  were  soon 
pci^ectvd  whereby  it  was  possible  to  make  Petri 
plates  in  hydrogen. 

One  of  the  eariiest  attempts  in  (hia  direction 
was  that  of  BlUcher,  who  made  use  of  a  funnel 
which  was  weighted  with  lead  and  inverted  over 
the  plates  in  a  larger  dinh.     .\ir  was  excluded 

a  means  of  glycerin  water.  Hesse  inverted  a 
ss  vessel  in  a  circular  trough  filled  with  mer- 
cury. Libnrius  used  a-copper  bell-jar  which  was 
compressed  against  a  rubber  gasket  by  means  of 
set-screws;  others  made  use  of  bell-jars  inverted 
upon  K  ground-glass  surface.  In  many  respects 
the  Botldn  apparatus  is  useful.  It  is  shown  in 
Fra,  M04.— Fmen-  Fig.  5105.  It  eonsista  of  a -metal  rack  on  which 
,..,...    ... .  placed   the  Petri  dishes.      This  i        '    ' 


After 


l:lll  w:l- 


large  outer  dish  which  contains  about    an  inch 

of  liquid  petroleum.    A  bcU-jar  is  inverted  over 

(he  stanil.     The  inflow  and  outflow  tubes  are  of 

rubber  HtiflTened  by  a  copper  wire  on  the  inside.     After 

the   hydrogen   has   been   piL'tsed  fur  a   suthcient   length 

of  time,  the  lubes  are  withdrawn  and  the  apparatus  is 


n  Fig.  5106  leaves  little 


thet 


of  which  is  connected  wiih  a  glass  (ube  which  ex- 
tends almost  to  the  bottom  of  the  bottle.  In  the  case  of 
the  plate  apparatus  the  tube  may  bo  continued  1^ 
means  of  a  piece  of  rubber  tubing.  A  perfect  seal  is 
obtained  by  simply  turning  the  stopper  through  an 
angle  of  90°. 

ThebotUe(FiB.  5106. /DLsmadeintwosiies.  8  X  18 
and  10  X  20  em.,  which  dimensions  do  not  indude  the 
ntv\c.     A  piece  of  cotton  should  be  t}laced  on  the  bottom. 

The  ordinary  tost  tubes  containing  any  medium  are 
inocidated  in  the  wnal  way.  The  cotton  plug  is  then 
cut  olT  square,  and  by  means  of  a  pair  of  crucible  totigs 
the  tube  is  lowered  into  the  liottle.  It  is  advisable,  if 
m  plug  is  very  tight,  lo  loosen  it  up  by  onrtiaily 
'     ■     \-  inr  can  Ife  filled  in  this  way 


should   I   pulling  it 


single  jnr  c 
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Kilh  a  tante  number  of  tiilxw  containing  cither  wilul  or 
liquid  media.     The  Htopper  i»  then  put  in  plucc  iind  the   < 
apparutiis  connected  n-itli  a  hyilrofien  fteneralor.     When   ' 
■lie  gan  haii  ponknI  for  u  suiliclcnt  lenicth  of  lime  the 


Fiii.  Hiai,— BotklD'a  ApiHratUH  fnr  PIhU' 

bottle  is  closed  by  Kfviri);  the  ntoj>per  it  turn.  As  will 
1>c  KCcn.  this  jar  can  bo  used  likewise  for  the  pjTutE^Uate 
Diet  hod. 

The  piato  apparaluti  shown  in  Fig.  5106.  li,  consists 
of  two  pnrtH.  The  inner  dimensions  of  the  lower  part 
are  12  x  V2  cm.  The  Petri  plates  are  Htacked  into  this 
com  part  mcnt.  The  AiuiKes  are  covered  with  a  nurture 
of  beeswax  and  olive  oil  (1 :  4).  The  two  parts  are  then 
brought  tofcether  and  a  rubl>er  band  Ik  Hiippcd  over  the 
outer  eilfto  of  the  fJanf^en.  Two  or  three  clamps  or  small 
vises  are  now  applied.  The  jawH  of  these  should  bo 
covered  with  a  piece  of  rubber  lubinfc.  fias  is  passed 
as  in  COKC  of  the  bottle,  and  at  the  conclusion  of  this 
operation  the  stopcock  is  given  a  turn  so  as  to  seal  the 

file  otlier  modification  (Fie.  5106.  C)  has  a  special 
Ktopper,  which  enables  it  to  be  used  fur  vacuum  cult- 
ures. It  can,  however,  be  employeil  equally  well  for 
l)ydn)gcn  cultivation.  More()ver.  both  forms  of  the 
plate  apparatus,  as  well  as  the  bottle,  can  l>e  used  for 
the  pyro):atlatc  mclhoil. 

3,  Ahmrplian  o/  Oxytirn. — The  most  convenient  al)- 
Rorbent  for  this  purpose  is  an  alkaline  solution  of  pyro- 


IH'am  of  pyroicallic  aciil  and  a  suitable  support.  The 
tube  containinK  the  nutrient  medium  is  inoculated  in 
the  u-iual  way  and  place<l  on  this  support.  Fin^y  10 
c.c.  of  a  ten-per-cenl.  solution  of  potassium  or  Hodium 
hydrate  is  added  from  a  pipette,  as  rapidly  as 
possible,  and  Ihe  tube  is  then  quickly  cloued 
uilh  the  stopper. 

\f  mentioned  above,  the  Novy  apparatus  can 
lie  emjAiyoil  for  the  pyruRaliate  method.  In 
(he  ca.>!c  of  the  jar  a  wide  tube  is  introduced 
which  contains  aljoiit  2  pii.  of  the  acid,  .\fter 
the  culture  tul>e:'<  have  all  been  inserted,  about 
20  c.c.  of  a  twenty-fivc-per-cent.  solution  of 
KOitium  hydrate  is  introduced  into  the  pvro- 
callate  tube  from  a  pipette,  and  the  stopoo^  ia 
then  inserted  as  quickly  as  possible  and  turned. 
In  the  esse  of  the  plate  apparatus  a  crystalliiitig' 
dish,  about  10  cm.  in  diameter  and  about  2  cm. 
high,  is  placed  on  the  Inttoni,  and  about  4 
inn.  cf  pymfnillic  acid  added.  \  couple  of  strips 
of  glass  are  then  placed  on  top,  and  on  these  are 
stacked  the  Petri  disbee.  Twenty-five  cubic 
centimetres  of  the  stronic  alkah  is  introduced 
in  the  manner  just  mentioned,  after  which  the 
top  is  put  into  place,  the  clampe  and  the  rubber  band 

Wnpht's  niethnl  u-ill  be  f<iuml  to  be  very  useful  for 
i>cc'isionai  cultures.  The  cotton  pl««  is  cut  off  square 
and  pushe<l  down  about  1  cm.  into  the  tube.  The  plug 
is  maiie  of  absorbent  cotton.  It  is  then  moistened  with 
alx)ut  4  c.c.  of  a  stronR  solution  of  pyrogallic  add,  after 
which  aljDUt  the  same  volimic  uf  strong  sodium  hydrate 
(1 :  2)  is  added.  Ihe  tube  is  closed  as  rapidly  ns  possi' 
ti^ht-filtin^    rubber   stopper.     Obviously, 


ippli- 


tremcly  convenient  and  very  simple, 

mum  of  time  and  espenae.    Tlic  metltoa  i _  -^^-- 

cable  for  the  hanging-drop  cjramintilion  of  anaSrobic 
bacteria.  A  drop  of  alkali  ami  of  the  acid  can  be  placed 
on  the  side  of  the  concave  slide.  After  the  cover  is  in 
place  the  slide  can  be  tilted  so  as  to  bring  the  two  liq- 
uids lofTClhcr.  A  special  slide  for  this  purpose  was  de- 
viseil  bv  BraatK  (Fig.  5in8>. 

Tlie  flanging  drop  is  made  and  placeil  over  the  well. 
The  fliit  flask  contains  the  pyrogalUc  acid  and  com- 
municates with  the  space  below  tlie  drop.    Strong  al- 


(pmiBl  ■totNwi4[  fiir 


Ix'  employed  ii 

h!iiiirini.'*l)lock  "  culture,     .\nothcr 

ibic  hanirinp  ilrops  is  that  of  Ktlbne. 
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iiMed  for  either  the  gOd 


It  is  very  scn-iceable  and 
or  pyronallate  process. 

4.  ExhauKtion  of  .lir.^Pasteur  employed  U-shaped 
tiibea,  from  which  the  air  was  removed  by  means  of  an 
air  pump.  Hniber  itpplic<l  the  principle  to  the  tube 
culture.  He  iiseil  a  Htout  Rlnss  tube,  whieh  was  pro- 
vided with  a  stopper,  throueh  which 
puiweil  a  short  glass  tube  by  which  con- 
nection wail  made  with  the  air  pump. 
The  test  tube  was  constricted  just  be- 
low the  stopper  so  as  to  facilitcte  the 
subsequent  ^ealintc  r>tor«sK  The  tube 
was  filW  in  the  usual  nny  with  the  nu- 
trient medium  ind  inoculated  It  was 
then  connertetf  with  the  pump  and  as 
Mwn  as  the  air  was  evhausted  the  tube 
was  sealed  at  the  oon^itnctioD.  The 
plate  apparatus  shown  m  Fife  5106,  C. 
iv  mtended  for  \acuum  as  well  as  i;aii 
or  pyrogallate  cultures  It  can  be  i^ed 
for  tube  or  plate  cultures 

5  Vtxed  Culturen  — This  method  of 
eiiltivatinf!  anaerobic  bad  en  a  corre- 
sponds to  the  way  in  which  these  or- 
ganisms inDw  in  nature.  If  the  ana^ 
robic  is  planted  together  with  an  aerobic, 
the  latter  will  consume  all  the  oxygen 
in  the  immediate  neighborhood,  and  as 
a  result  the  anaSrobc  will  grow.  Thus, 
if  the  tetanus  and  hay  bacilli  are  planl- 
e<l  at  the  same  time  into  a  tube  of  nouil- 
lon,  they  will  both  develop.  Other 
aJ^robic  bacteria,  such  as  BaciUut  pro- 
digiomin  and  Protfxis  wlgariB.  can  be 
iwal  for  the  same  purpose.  Tlie  mixetl 
culture  method  is  also  applicable  to  the 
cultivation  of  certain  protozoa  (amcebff). 
But  perhaps  this  is  due  to  altered  medi- 
um rather  than  anv  oxygen  require- 
ment. Musgravc  and  Clegg  found  that 
amoebte  could  be  cultivated  upon  a 
special  medium  when  grown  with  pure 
cultures  of  certain  intestinal  organisms, 
as  H.  coli. 

6.  Culliralion  in  .liV.— Thisof  course 
is  apparent  rather  than  real.  If  a  tube 
of  glucose  Kelatin,  preferably  colored 
with  litmus,  be  inoculated  with  an  anae- 
robe and  then  set  aside  in  the  incuba- 
'pyn«>J-  *<*'''  "'"  abundant  growth  will  develop 
lUB  ^eitiod.  (Novy's  method).  Similarly,  when  deep 
stab  cultures  are  made  of  the  anaerobes, 
it  will  be  found  quite  freauently  that  the  water  of  con- 
densation on  the  top  of  tne  medium  is  cloudy  from  the 
growth  of  the  germs.  The  explanation  in  the  one  case 
is  that  air  in  excluded  partly  by  the  viscosity  of  the  liquid 
and  partly  by  the  evolved  gases.  The  gas  formation  ac- 
counts for  the  growth  of  the  germs  in  the  water  of  con- 
densation. The  culture  in  glucose  litmus  gelatin  is  by 
far  the  simplest  way  of  growing  anaerobes.  Moreover, 
the  cultures  thus  obtainevl  retain  their  vitality  tor  many 

Sears.     In  some  cases  the  author  has  recovered  cultures 
nm  tubes  five  am!  six  years  old. 

Collodiiim  Sacg. — This  method  of  cultivating  has  been 
used  extensively  by  the  Pasteur  School  for  exalting  the 
virulence  of  bacteria.  The  underlying  idea  is  (o  grow 
the  oi^anisms  in  the  peritoneal  cavity  of  an  animal,  and 
under  such  conditions  that  the  waste  ptoducls  of  the 
germs  will  be  removetl.  an  abundant  supply  of  nutrient 
material  fumisheil,  and  the  germs  themselves  protected 
against  the  action  of  phagocytes.  This  is  accomplished 
by  enclosing  the  bacteria  in  an  hermetically  sealed  sac, 
the  walls  of  which  are  permeable  to  the  waste  produclK 
of  the  germs  and  to  the  soluble  protmds  of  the  peritoneal 
fluid.  Several  Russian  workers  have  emplovwi  for  this 
purpose  the  inner  lining  membrane  of  reeiis,  hut  the  liest 
procedure  is  to  make  the  sacs  of  collodiiim.  Various 
metbods  have  been  devise<l  for  the  lolling  of  the  sac.  but 


Tin.  5107.- 


undoubtedly  the  best  and  simpleet  is  that  preferred  in 
the  author's  laboratory  by  Gorsline. 

The  rolling  tube  employed  for  making  sacs  is  about 
twelve  to  fifteen  inchen  long,  and  of  any  width  that  may 
be  desired.  For  ordinary  purposes  a  width  of  half  an 
inch  is  suflicient.  One  end  of^this  tube  is  rounded  off 
like  a  test  tube;  and  has  a  2-mm.  opening  at  the  tip. 
This  opening  is  first  closed  with  collodium  either  ^ 
touching  it  with  the  cork  which  has  been  novercd  with 
the  solution,  or  the  collodium  may  bo  applied  with  the 
finger.  Caro  must  bo  taken  to  see  to  it  that  the  collo- 
dium does  not  get  inside  of  the  tube.  In  a  few  seconds 
the  layer  is  dry  enough  to  go  ahead. 

The  collodium  used  is  the  t'nilcd  Slates  Pharmaco- 
peia solution,  which  by  exposure  to  the  air  has  been 
concentrated  by  one-third  or  one-half.  It  should  be 
perfectiv  clear,  and  if  not  it  must  be  filtered  through 
cotton  by  the  aid  of  a  pump.     The  collodium  c       ' 


dined  till  it  comes  within  a  few  inches  of  the  opening. 

The  rolling  tube,  with  the  opening  freshly  closed,  ia 
dipped  in  the  collodium  and  rolleil  several  times  in  the 
liquid.  It  may  be  rolled  so  that  only  the  lower  side  of 
the  tube  touches  t^e  collodium.  If  the  sac  is  to  be  very 
thin  it  is  sufficient  to  roll  the  tube  but  two  or  three 
time»,  after  which  it  is  raised  from  the  liquid  and  rolled 
in  the  ether  atmosphere  in  a  horizontal  position  till  the 
collodium  has  sot.  Tt  the  layer  is  not  thick  enough  the 
tube  can  be  returned  to  the  collodium.  but  care  must  be 
taken  to  avoid  the  formation  of  air  bubbles.  The  coated 
tube  is  finally  rolled  in  the  air  until  it  has  reached  the 
proper  consistence.  This  can  be  ascertained  by  touch- 
ing the  thickest  part  with  tlie  finger.  The  collodium 
layer  should  be  rather  firm.  The  tube  is  then  immersed 
in  distilled  water  tor  a  minute  or  two.  If  the  collodium 
is  not  sufficiently  hard,  it  will  cloud  or  become  milky  on 
contact  with  the  water.  It  should  remain  perfectly 
clear,  and  when  finished  a  thin  sac  placed  in  water  ia 
almost  invisible. 

To  detach  the  sac  the  tube  is  fiUed  with  distilled 
water,  and  by  blowing  into  the  open  end  the  water  can 
be  forced  through  the  opening  below  and  upward  be- 
tween the  SBC  and  the  tube.  By  slight  manipulation 
with  the  fingers  the  detachment  can  be  effected  readily 
on  all  sides.  The  free  end  b  (hen  (rimmed  square,  after 
which  the  sac  is  placed  in  distilleil  water,  where  it  re- 
mains until  it  is  ready  to  be  attached  to  tlie  glass  tube. 

.^n  ordinary  test  tube  ha\ing  a  diameter  slightly  less 
than  the  eac  is  constricted  in  the  blast  flame  at  about 
two  inches  from  the  end.  A  scratch  is  then  made,  about 
a  half  an  inch  below  the  constriction,  with  a  diamond, 
and  with  the  aid  of  a  liot  rod  the  end  is  removed.  The 
resulting  tube  has  the  form  shown  in  Fig.  5109,  a.  The 
cut  end  should  be  rounded  in  the  flame  so  as  to  remove 
the  sharp  edge. 

The  insi<le  of  the  neck  of  the  sac  is  dried  by  means  of 
filter  paper,  after  which  the  end  of  the  tube  is  inserted. 


Fia.   5I<W.-Brutz's  Slide    Ic 


This  can  be  done  more  easily  if  the  end  of  the  tube  is 
pre\ioU3ly  dipped  in  alcohol.  The  next  step,  that  of 
shrinking  the  sac  Upon  the  tube,  is  very  important  and 
requires  care.  Most  of  the  shrinking  is  done  by  rotat- 
ing the  tube,  in  a  horizontal  position,  some  distance 
alxivc  a  small  spare-flame  burner.  In  this  way  the  col- 
lodium can  be  made  to  contract  down  upon  the  glass, 
but  llie  operation  must  be  done  slowly  and  at  some  dis- 
tance above  the  flame,  olhemise  there  is  danger  of  ig- 
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nitinit  the  xac.  Tlie  adhesion  is  reiultreil  more  com- 
iJete  by  the  application  of  a  hoi  kIoks  rod.  Finally  a 
silk  thread  ia  nounil  hh  closely  af  possible  over  the  fclass 
n«ck.  anil  this  in  turn  is  covered  uitb  a  layer  of  coUo- 
dium.  The  iac  now  has  the  flppcaninee  nhown  in  Fig- 
SOiy,  h.  The  finished  sac  is  now  fMa\  with  distilled 
water  and  pla<red  in  n  test  tube  on  foot,  which  also  con- 
tains water  (Fig.  .'>inn.  r),  and  the  whole  is  sterilized 
by  steaming  in  an  autoclave  tor  half  an  hour  at  110°. 

When  the  sac  is  to  be  wed.  the  water  is  removed  from 
the  iniiiile  hy  mean.''  of  a  drawn-out  pipette  ami  refilled 
in  like  manner  with  bouillon  which  has  been  inoculated 


with  the  orgamsir  to  I*  tcstwl.  The  threadeil  part  lb 
then  wrapped  in  a  piece  of  sterile  filter  paper,  for  con- 
venience in  lian<llin|c.  ami  the  conxirictinn  is  sealed  in  a 
sharp-pointeil  flame.  The  scaled  sac  in  then  placed  in  a 
sterile  test  glass. 

Tlie  rabbit  or  guinea-pig  which  is  to  receive  tlie  sac  is 
now  attacheil  to  a  holder  and  the  hair  is  removc<i  from 
the  aUlomcn.  The  field  of  the  operation  is  thoroughly 
washel  with  lywil  or  incrciiric  chloride.  .Vfler  the  ani- 
mal M  anii'sthetixcd  an  incixiun  is  made  in  the  abdominal 
wall,  ami  thniufih  this  the  sue  is  introduced  into  the  peri- 
toncid  cavity.  The  incision  is  then  sewed  up  and  cov- 
ered with  cotton  and  a  little  colliHliinn. 

Tlie  sac  is  allowol  In  remain  in  the  animal  for  a  few 
days  or  even  for  several  months.  To  remove  it  the  ani- 
mal is  killed  with  gas.  The  sac  i*  freeil  from  the  adhe- 
liions  and  Iraiisfcrreil  toaslcrilclcsl  glass  wilhlheglass 
emi  downward.  By  means  of  a  hot  rod  an  opening  Ih 
Inimol  into  the  end  of  the  sac.  and  through  this  the 
OontenlH  are  removed  by  means  of  a  drawn-out  tube 
pipcltc.  AVhen  large  sacs  arc  to  be  inKcrtcd  into  an  ani- 
mal it  ia  advisable  to  strengthen  them  by  placing  within 
K  perforated  glass  tiilje  aa  sltown  in  Fig.  .S)09,  (J.  r. 

The  coUodium  sacs  can  l>e  used  not  oidy  as  just  de- 
HCnlic<l,  but  also  uitli  m:irkiit  advantage  for  dialyzing 
experiments.  For  this  pur[)ose  the  sacs  can  lie  uiiide  an 
inch  or  mi>r<'  in  ili;iiiii'tcr  and  twdvc  or  fiftc-cn  inches 
hmg.  The  (hin  collodiiim  membrane  is  considerably 
more  permeiiUe  llian  |iarchuicnl  i>i<|x;r. 

Mrrhaniml  Srimraliim  iif  HarU-Tin  /roiii  Fliiuix.— 
For  this  [mrjiose  various  tyjtes  ()f  the  ccnirifutte  arc  uscil. 
It  is  essential  that  they  nm  sm-jothly.  and  revolve  at 
u  high  s[mhmI.  The  tyiN-  l>est  ada[>Ied  for  tliu  se|>ara- 
tion  of  l>acterial  iiml  'I'lhcr  cells  from  fliiiils,  naihological 
exnilutes.  He,,  arc  those  eiiuippeil  with  slemler  glass 
lul)es  with  conical  ends  (ii  c<illcet  the  seihmenting  ma- 
terial. Tln-y  are  UMinIlv  <lriven  by  means  of  wafer  or 
'        ■  -.-..-■  .  ,r  lyix-ism^re-alis- 


age  liatltry,  direel   t 


alter 


iting  current.     The  i 


I  nary  clinical  centrifuge  driven  by  hand  may  be  used, 
;  but  in  most  cases  this  is  exceedingly  slow  in  sediment- 
'   ing  organisms. 

Drtfinii  of  Hartrria,  Toxins.  AnHtoTin»,  etc.-  In  the 
chemical  or  biological  study  of  bacteria  and  their  prod- 
ucts, it  frequently  becomes  necessary  lo  remove  the 
water  content.  Since  the  labile  oonstiluenta  would  be 
destroyed  if  dried  by  heat,  as  in  ordinary  chemical  ma- 
nipulations, other  means  must  be  used.  This  can  best 
be  done  by  drying  in  voruo  in  the  presence  of  certain 
Bubetances.  as  phos^oric  anhydride  {I'jO.)  or  concen- 
trated sulphuric  acid  (HiSI  >.)  which  readily  abHorbe  the 
wafer  vapor.  The  temperature  may  be  kept  at  that 
of  the  working-room  or  even  lower.  Most  suitable  for 
this  purpose  is  the  ordinaiy  heavy  gla-ss  vacuum  denic- 
calor.  This  is  partially  divided,  with  an  upper  and 
lower  chamber,  by  means  of  a,  movable  perforated  por- 
celain plate  which  forms  a  shelf  for  receptacles.  Either 
in  the  wall  or  cover  of  the  desiccator  a  hea\'y  glass  lube 
with  cock  is  fused  or  pawed  by  means  of  a  ground-glass 
stopper.  Tliis  forms  a  means  of  communication  wilh 
the  interior  of  the  vessel.  The  apparatus  niust  be  of 
heavy  construction  to  prevent  breakage  from  the  ex- 
ternal air  pressurG  when  air  content  is  exhausted.  For 
use,  first  place  in  the  bottom  chamber  a,  layer  of  con- 
centrated sulphuric  acid,  or,  better,  phosplioric  an- 
hydride, filling  the  chamber  about  one-quarter  lo  one- 
half  full.  TIic  material  for  drying  has  been  previously 
spread  or  poiire<l  in  a  Rat  dish,  such  as  the  halves  of  a 
Petri  dish.  It  is  now  placed  on  the  porcelain  shelf  over 
the  water-absorbing  substance.  The  cover  is  adjusted 
and  firmly  sealed  in  position  w'ilh  an  adhesive  paste. 
It  is  well  also  to  use  the  same  paste  on  tlie  glass  stop- 
cock to  prevent  leakage  at  that  point.  Such  a  paste 
may  l)C  prepared  by  taking  one  part  of  pure  rubber 
(black  elastic  rubber  tubing  cut  in  small  pieces),  one 
part  of  parafim,  and  three  parts  of  vaseline.  Mix  to- 
gether and  heat  until  dissolved.  Take  extra  thick- 
walled  rubber  tubing  and  connect  an  air  pump  (of  the 
large  type)  to  the  exhaustion  tube  of  the  deeiccator. 
Open  the  glass  stopcock  and  pump  out  the  air  to  pro- 
duce vacuum.  At  once  close  the  glaw  stopcock  of 
<lesiccalor  tube,  and  olieer^'e  if  any  air  leaks  are  evi- 
dent. If  not,  detach  pump.  It  is  necessary  to  ptmip 
out  the  desiccator  at  least  once  a  day  until  the  sub- 
stance is  entirely  dry.  The  ordinary  water  pump  can- 
not be  used  owing  to  the  water  vapor  which  is  always 
present  and  travels  hack  during  exhaustion. 

Isorfi.ATiox  OP  Aniualb. — According  to  the  nature 
of  the  experiment  these  are  maile  with  pure  or  impure 
cultures  of  bacteria,  or  with  the  chemical  products  elabo- 
rated by  them.  Tlic  use  of  Impure  material  is  met  with 
in  diagri<Htic  work.  Thus  in  suspected  glanders  the  dis- 
charge is  intro<liiccd  into  animals  in  order  to  ascertain 
if  the  bacillus  of  glanders  is  present.  The  same  is  often 
done  in  tuberculosis,  pneumonia,  bubonic  plague,  an- 
thrax, tetanus,  rabicx,  etc.  In  all  these  experiments  the 
animal  serves  as  a  plate,  since  it  eliminates  all  the  sapro- 
phytic bacteria  which  may  l>c  present  in  the  original 
material  and  allows  the  ifiseasc-produdng  ones  to  de- 
velop in  pure  or  almost  pure  cultures.  The  inoculation 
wilh  pure  cultures  is  made  to  test  their  identity,  to  study 
their  effect  upon  animals,  to  ascertain  the  diverse  means 
of  infection,  and  for  purpfLses  of  immuniiation.  The 
inoculation  with  the  chemical  pnKlucts  enables  one  to 
.■isccrlain  the  presence  of  poisono\is  substances,  or  to 
produce  vaccines  or  antitoxins. 

The  inoculations  may  be  made  with  a  fine  needle  or 
lance,  but  more  often  with  the  aid  of  a  syringe.  The 
drawn-out  glass-tube  pipette  is  also  used  as  a  means  of 
intmilucing  infectious  material. 

The  syringe  uscif  varies  with  different  workers.  The 
Tiennans  are  especially  favorable  to  the  Koch  syringe, 
which  consists  of  a  glass  cylinder,  graduated,  the  nar- 
row end  of  which  connects  with  the  needle  while  the 
unpi'r  end  fits  into  the  metal  collar  of  a  rubber  bulb. 
TIk'  advmilace  claiine<l  is  that  the  cylinder  and  needle 
can  be  cITectively  sterilized  by  dry  heat.     As  a  matter 
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of  fact  the  Koch  syrinjie  is  extremely  iiioinn'eiiirnt  nml 
iinsatisfoetaiy.  and  rqiinlly  eoaii  results  with  liwa  tinm 
o  ohlninaUe  with  the  ordinary  hypo- 


I,  high. 


..  deep,  ami  54  cm.  wide.    Tlic  r<-ei 


of 


e  lattc 


eleriliied  by  boUinK 
in  wattT  fur  ten  or 
fifteen 

convenient  holdei 
fur  the  syringe  u 
shown  in  Fig.  5110 
When  large  qiian- 
litics  of  liquids 


to  be  introduced,  as  when  injecting  horses  with  dij^i- 
iheria  toxin  in  the  prepuTHtion  of  anIitoMn,  an  ap- 
paratus similar  to  that  shown  in  Fig.  Sill  can  be  used. 

The  necessary  inatnunenta,  such  aa  knives,  EcissorH, 
needles,  etc.,  are  sterilised  by  boiling  in  water,  or  better 
in  a  saturated  solution  of  borax.  A  very  convenient 
sterilixer  for  this  purpose  is  that  shown  in  Fig.  .^116. 

In  all  operations  the  animal  must  be' secured  in  some 
way  or  another.  VuiioiiB  kinds  of  holders  have  been 
oonstruclcd  for  this  purpose.  That  of  I.atapie,  shown 
in  Fig.  5112,  is  very  convenient,  and  is  to  be  preferred 
lo  the  ordinary  models.  It  can  be  used  for  giiines-pii^, 
rabbits,  binls.  etc. 

The  VogeN  holder,  sliown  in  Fig.  5113,  is  useful  for 
Inking  tcitirieratiirBN  and  for  injecting  small  animabi.  A 
Kood  sulwtitute  can  be  made  by  using  a  glass  cylinder. 

Speciiii  holders  have  been  devised  for  rats  and  mice. 
Tliene,  however,  can  be  handled  beat  by  means  of  a  pair 
of  cumpreiision  or  artery  forceps.  The  animal  w  eeixed 
by  the  nape  of  the  neck  with  the  forceps,  which  is  then 
transferred  lo  the  left  hand.  The  tail  and  the  hind  lef^ 
are  also  held  by  this  band.  The  animal  in  this  way  is 
put  upon  the  stretch,  and  the  inoculation  can  then  be 
made  with  Ihc  right  hand.  Even  full-tmJwn  wild  rats 
-■»j   .„   .1,:.  ^.^y  n^thout   the  help  of  an 


I.  CulriH£<m»  Appliralion.-  -Ordinarily  buctoriii  do  not 
penetrate  the  iinMoken  skin  or  mucous  niemhnuie.    The 
direct  appticalbn  of  some  organisms,  even  in  iht'  al>- 
sence  of  any  known  lesion.  \etuStt  to  infection.     Tliis  is 
the  case  when  the  virus  of  the  foot-and-mouth  diseaae 
or  the  bacillus  of  plague  is  brought  into  contact  with 
the   nmcous    meuibrune.      The 
tills   germs,    when   rubbed    into 
the  skin  by  the  aid  of  vaseline, 
may  cause  infection. 

Applicalion. 


the  rea 


then  rubbed  with  a 


In  I 


I  this 


can   be  handled  i 


Aflei 


jars  or  cagea. 


lion  ihe  animals  are  placed  in  xpeciul 
The  ordinary  glare  lottery  jam,  pro- 
vided with  a  galvan- 
ized-wire  top,  weighted 

with     lead,     " 

confine  rats  .  , 

for  piinea-irigB  (Fig. 
.5114).  If  the  animus 
are  inoculated  with  a 
very  dangerous  organ- 
ism, such  OH  Ihe  peat 
bocillua,  it  is  advisa- 
ble to  place  the  jnr 
insi<lc  of  ft  tcn-Kalfon 
crock.  In  speciarcasee. 
as  In  animals  intectuil 
withlryi 
borne    plague,   etc. 


Pta.  Sill 


cage  with  a  piece  of  laosquito  netting  us  a  sntomiartl 
against  iTmeclH  spreading  the  infection. 

thiiiiea-pigs.  rabbits,  and  Ihe  like  can  be  kept  in  the 
Vnughan  cage  shown  in  Fig,  5115.     The  cage  proper  is 
Vi.i..  VIII.— 28 


usually  on  the  back,  s 
of  the  tail :  in  the  guinea-pig  it 
is  on  the  side.  A  nick  is  mads 
,  and  then  with  a  narrow  scalpel  or 
spatula  a  pocket  is  made  under  Ihe  skin.  A  piece  of 
liHsue,  a  bit  of  earth,  blood-laden  wire,  etc..  is  tnen  in- 
troduced inlo  the  opening,  which  If  made  small  requires 
nh  special  closure. 

.■(.  SuliculiiiiKmii   Injeelion. — The  suspended  material 
is  introduced  under  lhe.<kin  by  means  of  a  syringe.    The 


hair  shonkl  lirst  lie  clipped  close  and  the  place  of  i 
lation  touched  up  wilh  a  disinfectant. 

4.  Irtlrtivenout  Injerlion. —  In  Ihe  case  of  the  r 


3  be 


auricular  vein  is  selected,  „ _„ j   „,-,._. 

than  the  needle.    The  hair  way  be  n 
ed  and  the  s 


face  of  the  ear  nibbed 

freely    to    Hliniu1at« 

circulation.   A  clamp 

is    then    applieii    at 

the  base   of  the  ear 

so  as  to  distend  the 

vein.   ■  The  needle  is 

then    inserted   at   a 

very  slight  angle  lo 

the  vein.      In  other  animals  ihc  jugular 

can  be  exposed  and  the  injection  made 

without  any  difKcully- 

5.  InlraperHoneal  Injfction. — This  pro- 
cedure  is    very   commonly    resorted    lo 
The  skin   o\-Br  the    nbdonien    i>liuu!d  !« 
ruifed    and    Ihe   needle  of   Ihe  syrinire  U 
fhen   introduced    into    the   cavilv.     Care 
should    be  exercised 
in  order  not  to  pene- 
trate the  hollow  vis- 
cera in  small  animals. 
In  such  case  the  fluid 
may  enter  the  intcis- 

and  bo  itischari^l 
without  producing 
any  effect.  In  the 
mal  is  standing  a  Iroc 

at  a  point  u  few  inches 

fi.  Inlmtilfum}  fn/c 

inlo  ihe  rrKht  pleural 


of  the  horse,  while  the  ani- 

v-  introduced  through  the  skin 

'  ir  lo  the  cresl  of  the  ilium, 

Tlie  needle  is  intmducod 

,  care  beinjc  taken  lo  pre- 

4;i3 
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vciil   uny  injury  lo  llic  lun^  or  to  the  heart.     Large 
amounts  of  Mqiiid  cunnot  be  tolerated  by  the  animal. 

7.  Intnuranial  injeetion. — Thi.s  melnrxl  wan  intm. 
iluced  l)V  I'asteur  an  a,  meanM  of  surely  infecting  animals 
with  rabies.  The  procedure  in  followed  out  when  In- 
ociilatirifc  animolH  cither  for  diaKiioHUi  or  for  the  purpose 
of  preparinR  the  vaccine  for 
hyilrophobiu.  It  ix  usually 
pructlseil  on  rabbitn  and 
(tuine.i-pi(t.i.     Tlie  skin  from 


(he  infect  io 


the    < 


forwani 


and  disin- 
fected. An  inciMJon  about 
an  inch  lone  ih  then  made. 
Tlie  Paxteur  School  apply 
a  hand  trephine,  and  make 
an  opening  into  the  skull. 
A  nin.ill  trephine.  operate<l 
by  a  dental  enirine,  '    "' 


the 

e  of  cither  an  openin|c 
*  be  made  into  the  skult 
[i    ft    at  out    scalpel.      By 
Fin.  SI14.    rial  fw  sod  For-   meanw  of  a   hyjxxlemiic  sy- 
ifliH.    (.Suvy.)  rinice    a    few    dropn    of    the 

brain  or  cord  suspennion  are 
then  introduced  under  the  dura.  .4t  times  the  injec- 
tion in  n>ade  into  the  brain  proper,  in  which  case  it  is 
xpoken  of  as  intracerebral.  After  the  injection  a  suture 
or  two  is  applied,  and  the  wound  is  covered  with  collo- 
dium  and  col  Ion. 

8.  tnlra-ofular  Injection. — Cocaine  is  first  applied  to 
the  eye.  after  which  this  is  Rxed  with  forceps  and  the 
material  injected  into  the  anterior  chamber.  If  demred. 
an  openinR  can  be  made  with  a  cataract  knife  or  narrow 
Hcalpcl  anil  the  Fiolid  material  can  be  introduced  in  thia 

9.  Injrclion  into  the  Lymp)ialica. — This  is  usually  made 
by  inlriHliteinK  the  material  into  the  teaticlex. 

m.  Hmpiraliiry  Inftction. — While  the  preceding  meth- 
odH  may  lie  looked  upon  an  wound  inoculations,  this 
concerns  itwelf  aa  nearly  as  possible  with  dupMcatinf!  the 
natural  infections  alonn  the  respiratory  tract.  Tne 
ilirect.  method  consists  in  causiiiK  the  animal  to  inhale 
the  finely  ilivide<l  material,  which  can  be  readily  done 
by  nieariH  of  an  atomizer.  In  some  ca-sex  the  animal  is 
caused  tii  inhale  irritatinK  fumes,  sucli  as  bromine  vapor. 
ThiM  excites  u  slight  inHaiimialory  reaction  of  the  respi- 


a  specially  ct>aitructed  ticht  liox.  AU  openings  for  air 
slKiuld  l>e  pai-keii  with  abnorbent  cotton  to  act  oa  air 
lilteis.  The  spray  can  he  thrown  in  through  an  open- 
ing admillinK  the  tube  of  the  atomizer  with  suflicieDt  cot- 
ton wool  about  it  to  prevent  escape  of  spray  from  the 
aperture.  Another  procedure  may  be  called  the  inlra- 
tracheal  injection.  This  is  carried  out  by  making  an 
the  trachea,  and  through  this  introducinx 

tary  Infection. — Since  water  and  food  serve 
I   to  introduce  the  pathogenic  agent  of  many  diseases  into 
man  and  animaln.  it  U  neeessary  at  times  to  resort  to  a 
■   similar  method  of  infection.     The  animal  may  receive 
[  the  infectious  a^ent   in  water,  milk,  or  in  solid  food. 
i  Thus  bread  may  he  soaked  in  a  bouillon  culture  of  the 
I  organism.     At  other  times  it  may  be  necessary  to  in- 
1   trmluce  the  material  into  the  stomach  by  means  of  a 
I   rubber  tube.     In  order  to  prevent  the  animal  from  bit- 
ing the  tube,  it  is  well  to  pass  it  through  a  perforated 
I  cork  or  plug  of  soft   wood,     t'nder  exceptional  condi- 
'   tions  a  laparotomy  may  be  maiie  and  the  material  in- 
'  jected  into   the  intestines.     This   is  spoken  of  as  the 
intraduadenal  injection. 

Obserration  and  Aulopty  of  Injected  AnimaU. — The 
I  matter  of  suitable  caging  of  animals  has  already  been 
'  touched  upon.  Attention  may  tie  called  to  the  need  of 
I  daily  ubiwrvations  of  the  infected  animals,  so  as  to  note 
iptonis  maDifented. 

nirials     must    have 
uf  food  and  drink. 
be  kept  in  as 
clean  a  condition  as  pos- 
sible.    Their  weight    and 
l^miierature    should   be 


for    ; 


this 


Fin..'illfl.-la>ii 


way  the  best 


can  be  gained 
as  to  the  phys- 
ical   condi- 

animals. 

When  the 
animal  dieti  it 
should  be  au- 


The  need  of  im- 
of  the  trypano- 


ie  infections,  as  nagana  and   caderan,  where  the 

oi^anisnis  may  disappear  from  the  blood  within  an  hoiu' 
or  so  after  death.  Moreover,  delayed  examination  may 
lead  to  the  invasion  of  the  orgiins  of  the  cadaver  by  the 
intestinal  bacteria,  in  which  ca:«  the  search  for  the  spe- 
cific germ  is  rendereat  more  difhcult.  if  not  iuipossihle. 

Tlie  animal  is  prepariMi  for  autopsy  by  being  placed 
on  it.<  buck  and  tacked  down  on  a  Imanl,  A  conven- 
ient Imanl  of  this  kind  is  one  which  is  about  34  by  54 
cm.  and  has  a  raised  bonier.  The  cracks,  if  any.  should 
l>e  filletl  with  paraffin. 

.\fter  the  animal  U  laid  out.  the  hair  siiould  be  thor- 
iiiiebly  moistened  with  mercuric -chloride  solution.  The 
ticcessarv  instruments  can  lie  steriHied  in  a  copper  Menl- 
izcr,  i^ucli  as  is  shown  in  Kig.  5116.  In  the  absence  of 
.such  an  arningenient  the  instruments  may  be  steriliied 
by  healing  directly  in  the  flame,  hut  this,  of  course,  in- 
jures tlieni.  A  searing  iron,  .se\'eral  drawn-out  pipettei 
anil  sterile  dishes,  an  well  as  the  necessary  media,  should 
U'  coiivciiienlly  on  hand. 

•■Tile  scal|>el  ;iii  iiici.''ion  is  made  along  the 


With  n 


c  scaliiel  ;iii  mcision  i 
length  of  the  fniily  from  the  neck  to  the  pubi 
-ati-r.il  incisions  are  then  luiidi.'  in  the  direction  of  each 
if  the  extremities,  and  the  tun  large  flaps  thus  resull- 
ng  are  turniil  back.  The  condition  of  the  aubcutaneouo 
issue,  till'  presence  of  ledrnia.  bliKidy  efTuMons.  enlarged 
ytiiHi"'ic  i-'iiinds.  etc..  :ire  nDtiil.  The  glaniLi  or  por- 
iiins  of  till'  (is-iii>-  iiiiiy  In-  transferred  by  means  of  ster- 
tu  a  sterile  dish.     Cover-glass  smears  or 
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Bacterlolofflraf 
Technique. 


streaks  can  be  made  and  examined  either  at  once  or 
later. 

The  abdominal  and  thoracic  cavities  are  usually  opened 
at  the  same  time.  The  abdominal  wall  in  the  lower  part 
of  the  body  is  slightly  raised  and  nicked  uith  sterile 
scissors ;  then  the  lower  blade  is  inserted  and  the  inci- 
sion prolonged  upward  to  the  diaphragm.  The  ribs  are 
then  cut  as  low  down  as  possible,  and  the  wedge-shaped 
piece  of  the  wall  of  the  thorax  is  removed.  The  .condi- 
tion of  both  cavities  and  of  the  organs  is  carefully  noted. 


X 

^ 


□ 


Fig.  6117.— Conomve  Slide  showlnfr  HanRlnff  Drop. 

B,  side  view. 


-4,  Surface  view; 


Cover-glass  streaks  are  made  from  the  peritoneal  sur- 
face^  and  from  the  cut  surfaces  of  the  organs,  and  ex- 
amined either  at  once  or  later.  Any  fluid  which  is  pres- 
ent in  the  cavities  may  be  transferred  to  sterile  tubes  by 
means  of  the  pipette. 

Cultures  should  always  be  made  from  an  intact  organ. 
For  this  purpose  it  is  cut  open  with  sterile  scissors,  and 
a  piece  of  the  pulp  removed  on  a  sterile  wire  or  by  the 
aid  of  a  Nuttall  spear  or  spatula  (Fig.  5095).  The  heart 
blood  is  usually  given  preference  for  culture  purposes. 
The  pericardium  should  be  opened,  after  which  the  sur- 
face of  the  heart  is  seared  with  a  hot  iron.  An  incision 
is  then  made  into  the  ventricle,  from  which  the  blood 
can  be  removed  bv  the  aid  of  a  looped  wire.  The  best 
way  of  removing  the  heart  blood  is  by  means  of  a  sterile 
Pasteur  bulb  pipette.  The  end  of  this  is  broken,  flamed, 
and  when  cool  it  is  inserted  into  the  heart,  and  by  suction 
the  blood  is  drawn  up  into  the  pipette.  The  contents  of 
the  tube  can  then  be  used  to  inoculate  culture  media  or 
for  making;  blood  streaks. 

After  the  autopsy  the  animal  should  be  placed  in  a 
vessel  and  steamed  or  autoclaved,  and  eventually  burned. 
The  board  should  be  washed  \^nth  mercuric  chloride, 
and  all  instruments  and  utensils  should  be  sterilized  by 
steaming.  Throughout  the  autopsy  care  must  be  taken 
to  prevent  infection  either  by  the  scattering  of  material 
on  the  floor  or  by  its  being  carried  away  by  insects. 

ExA\fiNATiox  OF  Bactfria. — In  order  to  gain  some 
definite  information  regarding  the  bacteria  which  de- 
velop on  the  nutrient  media  or  in  the  animal  body,  re- 
course must  be  had  to  the  microscope.  The  organisms 
may  be  examined  in  the  living  condition  or  in  stained 
preparations.  The  former  procedure  is  resorted  to  ^o 
as  to  learn  all  that  is  possible  regarding  the  living  cell: 
its  form.  size,  color,  granulations  if  any,  motion,  group- 
ing of  the  cells,  presence  of  spores,  etc.  Such  facts  are 
a<«certained  by  making  a  preparation  in  which  the  bac- 
teria ^nll  continue  to  live  for  some  time. 

hiving  Bacteria. —  1.  The  simplest  procedure  is  to 
place  a  drop  of  the  bacterial  liquid  on  a  slide,  after  which 
the  cover-glass  can  be  applied  and  the  preparation  ex- 
amined under  the  microscope.  This  method  is  useful 
for  rapid  orientation.  Ijut  it  has  certain  drawbacks,  chief 
among  which  is  the  fact  that  evaporation  takes  place 
along  the  edge  of  the  glass,  and  as  a  result  currents  are 
established  in  the  liquid.  Such  currents  tend  to  inter- 
fere with  the  ob8er\'ation  of  any  one  organism  or  group 
of  cells.  Again,  a  preparation  of  this  kind  cannot  he 
kept  under  observation  for  any  length  of  time  on  ac- 
count of  the  desiccation  which  soon  takes  place. 


2.  The  examination  in  a  hanging  drop,  as  it  is  called, 
obviates  the  difficulties  mentioned.  A  rather  thick  slide 
with  a  concave  well  is  used  (F'ig.  5117).  A  ring  of  vase- 
line is  spread  around  the  edge  of  this  well.  A  clean 
cover-glass,  about  three-fourths  of  an  inch  in  diameter, 
is  placed  on  the  table,  and  a  drop  of  water  is  applied  to 
the  middle  by  means  of  a  looped  platinum  wire.  It  ia 
desirable  that  the  drop  shoulcl  spread  out  flat,  and  if  it 
does  not  it  is  because  the  cover-gla^^s  is  not  clean.  The 
drop  of  water  is  then  inoculated  with  a  little  of  the  cult- 
ure. Just  enough  material  is  added  so  that  the  liquid 
is  slightly  cloudy.  The  vaseline-ringed  slide  is  then  in- 
vert«i  and  brought  down  upon  the  cover-glass.  The 
preparation  is  turned  over,  and,  if  need  be,  pressure  ap- 
plied to  the  border  of  the  glass  so  as  to  have  an  air- 
tight hanging  drop.  Under  these  conditions  evapora- 
tion does  not  take  place,  and  consequently  the  s|)ecimen 
may  be  examined  for  hours,  if  necessary,  without  any 
interference  by  currents  due  to  evaporation.  As  men- 
tioned above,  this  method  can  be  used  for  the  cultivation 
of  bacteria,  and  thus  their  growth  and  multiplication 
can  be  followed  out.  In  that  case  it  is  necessary  to  use 
a  flamed  cover-glass  and  a  sterile  liquid. 

Instead  of  the  concave  slide  a  so-called  well  slide  can 
be  used  (Fig.  5118).  This  is  essentially  a  square  bit  of 
glass  with  a  circular  opening,  which  is  cemented  to  an 
ordinary  glass  slide,  and  the  hanging  drop  is  then  made 
in  the  manner  described. 

One  disadvantage  in  either  method  lies  in  the  fact  that 
the  drop  is  more  or  less  convex,  and  consecjuently  when 
usin^  higher  powers  it  is  difficult  to  examine  the  deeper 
portions.  This  difficulty  can  be  overcome  by  employ- 
ing the  Ranvier  slide,  which  has  a  circular  trough,  and 
the  portion  within  the  circle  is  ground  down  so  that  its 
level  is  about  0.1  mm.  below  that  of  the  slide.  Whea 
a  drop  of  liquid  is  place<i  within  the  circle  and  covered 
with  a  cover-glass,  the  liquid  spreads  out  into  a  thin 
layer,  every  part  of  wliich  can  be  examined  under  the 
microscope.  A  ring  of  vaseline  is  placed  along  the  edge 
so  as  to  prevent  evaporation.  By  flaming  the  slide  and 
cover  slip,  and  using  sterile  liquid  the  preparation  can 
be  observed  for  several  days  if  need  be.  This  method 
is  especially  to  be  recommended  for  studying  trypano- 
somes,  malaria  parasites,  etc. 

Staining  of  Bacteria. — In  order  to  obtain  good  stains 
it  is  necessary  to  have  good  clean  cover-glasses.  The 
cover-slips,  as  purchased  in  the  market,  are  imfit  for 
use  until  they  have  been  cleaned.  One  method  of  do- 
ing this  is  to  heat  the  slips  in  a  beaker  with  concen- 
trated sulphuric  acid  and  potassium  bichromate.  The 
cover-glasses  are  then  washed  in  running  water,  after 


FHi.  511H.— Ceil  Slide  slidwlnir  Han^nff  Drop.  .4.  Surface  view:  Jl, 
side  view :  /*,  edjre  of  tell  c :  hollow  of  cell :  d , cover  fflatu ;  e, 
hanging  drop. 

which  they  are  kept  in  alcohol.  Another  procedure 
which  gives  very  satisfactory  results  is  to  soak  the  cover- 
glasses  first  in  alcohol,  after  which  they  are  wiped  >\nth 
soft.  washe<l  linen,  placcfl  in  an  Esmarch  dish  and  heated 
in  a  dry-heat  sterilizer  at  about  200°  for  an  hour  or  two. 
This  high  heat  ?ompletely  destroys  the  organic  matter 
that  may  be  on  the  glasses.     A  cover-glass  is  not  clean 
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if  Ik  smalt  drop  uf  water,  wlien  spread  over  the  niirface, 

does  not  remain  even,  but  RHthers  inU>  droplets. 

Several  kiniU  of  forceps  hnve  l>een  deviseil  for  hokling 

Cover-RlasseM  while  etaininic.     The  Comet  forceps  (Fig. 

5119,  a)  is  well  known,  and  is  useful  tbouRh  rather 
awkwanl.  Stewart  's 
modification  is  widely- 
used  (Fi(t.  5119.  h).  A 
much  more  convenient 
forceps  ia  shown  in  Fia;. 
Slig.r.  The  lower  blade 
has  a  thin  edge  which 
permits  one  to  pick  up 
the  Fover-gla.ss  without 
contact  with  the  Angers. 
The  upper  blade  is  bent 
in  order  to  avoid  cajul- 
larity.  and  is  narrowed 
to  a  point  so  that  the 
specimen   is    held    by 

senes  to  hoLiI  the  cover- 
slip  in  place. 

Anihnr  Di^s.—The 
aniline  dyes  which  are 
employed  for  staining 
purposes  are  either  basic 

The    former    contain 

aniido  K''Oups  and  are 

spoken  of  as   nuclear 

stain.',  since  they  color 

the  nuclei   of   cells   as 

well   as   bacteria.      The 

latter  contain  hydroxyl  Rroupt<  and  do  not  atain  bacteria 

but  are  used  chiefly  for  contrast  coloring,  and  to  some 

extent  for  tlecoloHsing.     The  basic  dyen  are  usually  em- 

pbyed  a-s  salts  of  hydrochloric  acid,  while  the  acia  dyes 


rpota^ 


<  which  are  comnunly 
employed  may  be  mcnlione«f  fuchsin,  gentian  violet, 
methyl  violet,  crystal  violet,  methylene  blue,  tbionin, 
safrunin.  methyl  green,  neutral  red,  and  vesuvin  or  Bis- 
marck brown.  These  arc  all  more  or  less  crystalline 
powders,   and   while  sonie  are  definite  chemical  eom- 

EDUnds,  others  are  mixtures.  For  this  rea'wn  various 
ranibt  are  met  with  on  the  market,  and  it  will  be  read- 
ily understood  why  the  exact  duplication  of  stains  is  not 
always  poKsible, 

It  is  udvisuUe  to  keep  on  hand  not  only  the  solid 
dyes,  but  also  stock  soliitioiLs  which  are  saturated  al- 
coholic solutions.  Tlic  amount  rutuireil  to  siiturulc 
will  vary  from  two  to  live  i>er  cent. 

The  ciniceiitralei)  alcoliolic  siilution'i  arc  ni-ver  used 
an  Bucli,  Imt  serve  for  the  preparation  of  the  <lilule  ilyus 
which  are  the  stains  proper.  Tlie  latter  are  maile  by 
itlacing  a  few  cutiic  centimelros  of  the  concentrateil  dye 
m  a  small  tincture  Intttle,  niul  nilding  ten  to  twenty 
parts  of  water.  TliU  lH>llle  is  then  proviiled  ivith  a  cork 
and  a  pii'ce  of  glass  tubing  wliieli  serves  a.i  ii  pi|K.'lte. 
The  dilterenl  dilute  dyes  can  lie  kept  in  a  stand,  such  as 
is  shonn  in  Fig.  SILHI,  The  dilute  ilyes  after  a  while  un- 
dergo allcmiioii  and  vield  depiKils.  In  that  cvvni  (hev 
should  \k  fillereil  U-fore  use,  or  else  tleii  dilutions  ^l^..llld 


be  mafic. 

The  add  aniline  dve-  are  repre»enlcil  by  wp-in. 
fticlisiu,  and  ihu.resecin.  The  concent  rat  e<l  and  tin 
lute  ilyes  are  pre|ian»l  as  alwive. 

The  stiiining  solutiotis  niay  lie  tiseil  as  siicli.  or  t 
properties  may  l>e  aecentnateii  by  the  uildilion  of 
stances  which  act  imnK  or  less  directly  as  inorilanti-, 
munlier  of  these  solutions  are  in  rhiily  use,  and  fi>r 
reason  llidr  prcpitration  is  here  Eivcti. 

Li'lPrr's  mi'llinlrHr  blue  is  ma<U'  liv  adiling  .'lO  r.i 
omcimtnitol  methylene  blue  to  KM)  c.c,  <.f  a  O.IM 
cent,  solutiim  of  piiliissium  hydr:ili'.  A  similar  si.lii 
with  ies-  alkah  was  lir.sl  us.ii  by  Kocli.  Tl.i'  alkali 
only  servua  to  make  llie  cell  more  [n;rmeable,  but 

i-i6 


increases  the  staining  power  by  liberating  the  free  base 
from  the  dye. 

Carbolic  juehmn.  or  Ziehl  solution,  is  made  by  adding 
1  gm.  of  fuclisin  and  10  c,c.  of  alcohol  to  100  c.C.  of  a 
live-per-cent.  carbolic-acid  solution.  The  atain  is  very 
widely  used  for  simple  as  well  as  double  staining.  Cta- 
plen-ski  modified  it  by  substituting  glycerin  for  the  al- 
cohol. His  solution  is  prepared  by  rubbing  up  in  a  mor- 
tar 1  gm.  of  fuchsin  with  5  gm.  of  carbohc  acid,  and  to 
this  15(J  gm,  of  glycerin  and  100  c,c.  of  water  are  added. 

Carbolic  mrthyUne  blue,  first  employed  by  Klihite, 
consists  of  1.5  gm.  of  methylene  blue,  10  gm.  of  abso- 
lute alcohol,  and  100  c.c.  of  a  five-per-cent.  solutbn  of 
carbolic  acid. 

Carbolic  thionin  consists  of  10  parts  of  a  saturated  so- 
lution of  thionin  and  100  parts  of  a  one-per-cent.  solution 
of  carbolic  acid  (XicoUe). 

Carbolif  gentian  violet  is  made  the  same  as  the  preced- 
ing (Nicolle). 

A  niline  H  ater,  Gentian  \  iolel,  etc. — The  CBrboUc  add, 
hke  the  alkali,  favors  the  penetration  of  the  stain.  Ani- 
line water  acts  in  like  manner  and  was  first  used  t^ 
Khrlich.  To  prepare  the  aniline  water  a  few  cubic  centi- 
metres of  ajuline  is  placed  in  a  test  tube,  and  this  is 
then  filled  with  distilled  water  and  thoroughly  shaken. 
The  milky  Uquid  is  filtered  through  a  moist  niter.  To 
the  water-ctear  filtrate  enough  concentrated  fuchsin  or 
gentian  violet  is  then  added  to  make  the  liquid  opaque.  . 
and  so  that  it  just  b^ns  to  form  on  the  surface  a  sUght 
metallic  film  of  precifHtated  dye.  The  solution  is  then 
used  as  such,  but  if  the  deposit  is  very  marked  it  may  be 
necessary  first  to  filter  it.  The  amline-water  dyes  do 
not  keep  very  well,  and  for  that  reason  it  is  well  to  make 
a  fresh  solution  every  time  that  it  is  to  be  used.  Oil  of 
cloves  has  been  suggested  by  London  as  a  substitute  for 
anihne. 

The  aniUne-water  stains  were  first  employed  bv  £hr- 
lich  for  coloring  the  tubercle  bacillus,  and  are  still  used 
for  that  purpose.  Tliey  are.  however.  em{doyed  espe- 
cially for  staining  whips  and  in  connection  witn  Gram's 
stain.  In  the  latter  case,  after  the  preparation  has  been 
stained  with  the  solution,  a  mordant  is  applied,  known 
as  l.ugol's  solution,  which  serves  to  form  a  difficultly 
soluble  compound  between  the  dye  and  the  cell  contents. 

Lugoia  nolulion  consistn  of  I  part  of  iodine,  2  ports  of 
potassium  iwHde,  and  800  parts  of  distilled  water. 

The  Staining  oj  Cm'er-glaas  Preparations. — These  may 
be  considered  under  the  head  of  (1)  simple,  (2)  double, 
and  (3)  special  stains.  For  the  simple  stains,  when  it  is 
desired  to  have  a  heavily  colored  preparation,  either 
fuchsin  or  gentian  violet  is  used.  Wnen  it  is  desired  to 
bring  out  structural  characteristics,  it  is  advisable  to 
employ  solutions  which  stain  more  feebly,  such  as  methyl- 


rra,  5120.— stand  tor  Stalolng  BolutlOD*. 


ene  blue  or  thionin.  In  either 
forceil  stains,  given  above,  may  I 
To  niakc  a  slnincd  preparatio 
]in>ce(lurc  is  as  fiillon-s :  A  drop  < 
tilleil,  is  placed  u|ii  "   "   "' —    ' 


^1  iMKirtl  o 

of  II  .sterile  platit 


s  lu^ld  it 


rase  the  simple  or  rdn- 
«  employed, 
I  of  a  pure  culture  the 
f  water,  preferably  dis- 
^■er-glass.  which  either 
of  forceps.  By  means 
e  amount  of  the  bacte- 
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rial  ^owth  is  picked  up  and  transferred  to  the  water. 
Only  enough  should  be  added  so  as  to  impart  to  the 
water  a  slight  cloudiness.  The  remainder  on  the  wire  is 
then  burned  off.  The  drop  is  then  spread  over  the  whole 
surface  of  the  glass  and  allowed  to  ary  in  the  air,  or  the 
process  may  be  hastened  by  passing  it  above  a  flame. 
Care  must  be  taken  not  to  dry  too  rapidly  as,  in  such 
case,  vacuolation  of  the  protoplasmic  contents  of  the 
cell  results.  The  air-dried  preparation  must  now  be 
fixed  in  order  that  the  bacteria  niay  not  be  washed  off  in 
the  subsequent  treatment.  The  nxing  is  done  by  pass- 
ing the  cover-glass  three  times  through  a  flame.  Care 
must  be  taken  not  to  scorch  the  specimen,  for  in  that 
case  the  dye  will  not  act.  It  is  well  to  turn  down  the 
flame  so  that  it  is  at  most  but  two  inches  high.  The 
properly  fixed  cover-glass  is  now  covered  with  the  stain, 
which  is  allowed  to  act  for  ten  to  tw^enty  seconds.  The 
dye  is  then  washed  off  under  the  tap  and  the  cover-glass 
inverted  upon  a  glass  slide.  Any  water  which  may  be 
on  the  surface  of  the  slip  should  be  removed  by  means 
of  a  piece  of  filter  paper.  The  preparation  can  now  be 
examined  under  a  No.  7  objective,  or  with  the  one- 
twelfth-inch  oil  immersion  lens.  If  the  specimen  is 
such  as  to  merit  preservation  a  drop  or  two  of  water 
may  be  applied  to  the  edge,  and  in  this  way  the  slip  can 
be  floateti  off  without  damaging  the  film.  The  excess 
of  water  can  then  be  touched  off  with  a  piece  of  filter 
paper,  after  which  the  specimen  is  dried  in  the  air  or  by 
passing  it  over  Uie  flame.  The  thoroughly  dried  film  is 
then  inverted  upon  a  drop  of  Canada  balsam  placed  on 
the  centre  of  a  clean  slide.  By  gentle  warming  or 
by  pressure  the  balsam  can  be  made  to  spread  out 
evenly. 

Smear  or  streak  preparations  made  from  the  fluids  or 
organs  of  the  body  are  stained  in  the  same  way.  The 
fixation  of  the  cover-gla.sa  when  it  contains  much  pro- 
teid  matter,  as  in  the  case  of  blood  streaks,  requires 
special  care.  The  best  results  are  obtained  by  immers- 
ing the  slip  for  a  few  minutes  in  a  mixture  of  eoual 
parts  of  absolute  alcohol  and  ether.  Fixation  is  thus 
accomplished  without  any  injury  to  the  blood  cells.  It 
is  sometimes  advisable,  instead  of  adding  the  dye  to  the 
cover-glass,  to  float  the  latter  upon  the  dye  in  a  watch- 
glass. 

To  make  good  blood  preparations  requires  consider- 
able care  and  experience.  A  small  drop  of  blood  is 
placed  on  a  perfectly  clean  cover-glass,  which  is  held  in 
a  pair  of  forceps.  A  second  cover-slip  is  then  applied, 
evenly  and  without  pressure,  and  as  soon  as  the  blood 
has  spread  out  the  two  glasses  are  drawn  apart.  The 
blood  cells  must  not  be  crushed  and  should  he  in  a  sin- 
gle layer. 

The  smears  from  the  cut  surface  of  an  organ  are  made 
by  gently  applying  the  cover-glass,  without  pressure, 
and  then  drawing  it  away ;  or  a  piece  of  the  organ  may 
be  taken  up  in  the  forceps  and  streaked  over  the  cover- 
glass,  care  being  taken  to  leave  only  the  thinnest  film 
pos.sible. 

The  ordinary  glass  slide  is  often  iLsed  in  place  of  the 
cover-glass.  The  streaks  or  blood  smears  are  made  as  in 
the  case  of  the  latter.  When  the  growth  is  hard,  as  in 
the  ca.se  of  actinomyces,  it  is  well  to  crush  it  between 
two  gla.Hs  slides. 

Double  Staining. — This  procedure  is  resorte<i  to  when 
staining  the  tubercle  biicillus  and  the  aliietl  aciil-resisting 
bacilli.  It  is  also  useti  for  staining  sp)ores,  ami  in  dift'er- 
entiating  bacteria  by  means  of  Gram's  stain.  Other 
special  methods  are  given  under  gonorrhcra  and  menin- 
gitis. 

The  group  of  acid-resisting  bacilli,  the  ty|x;  of  which 
Is  the  tul)ercle  bacillus,  are  staineil  with  more  or  less 
difficulty  by  the  simple  stain'*.  The  dye,  however,  can 
be  forcetl  into  the  cell  by  the  aid  of  heat,  and  especially 
if  the  reinforcetl  stains,  such  as  carl)olic  fuchsin  or  ani- 
line-water gentian  violet,  are  used.  On  subseijuent 
treatment  with  acid  and  alcohol  the  ordinary  bacteria 
which  chance  to  be  present  are  readily  decolorized, 
whereas  the  acid-resisting  retain  the  stain.    A  contrast 


color,  such  as  methylene  blue,  will  then  stain  the  back- 
ground and  the  ordinary  bacteria  a  light  blue. 

Staining  of  the  Tubercle  Bacillus. — The  cover-glass  is 
air-ilried  and  fixed  in  the  usual  manner,  after  which  any 
one  of  several  methods  may  be  used.  The  Ziehl-N eel- 
sen  method  is  usually  employed.  It  is  carried  out  as 
follows:  The  cover-glass,  held  in  the  forcejjs,  is  covered 
with  carbolic  fuchsin  and  heated  over  the  flame  so  that 
vapors  are  given  off  for  one  or  two  minutes.  It  is  then 
rinsed  in  water  and  dipped  for  a  few  seconds  in  a  twen- 
ty-per-cent.  solution  of  nitric  acid,  after  which  it  is 
washed  in  dilute  alcohol  (sixty  per  cent.)  till  it  is  almost 
colorless.  Methylene  blue  is  then  applied  for  a  few  sec- 
onds and  washed  off.  The  specimen  is  transferred  to  a 
slide,  the  surface  dried,  and  examined  under  the  micro- 
scope. The  tubercle  bacilli  will  appear  red  on  a  blue 
background.     The  ordinary  bacteria  will  appear  blue. 

The  Koch'Khrlich  method  consists  in  staining  with  ani- 
line-water fuchsin  or  gentian  violet  with  the  aid  of  heat 
for  a  few  minutes.  The  specimen  is  then  decolored  in 
thirty-five-per-cent.  nitric  acid  for  about  a  quarter  of  a 
minute,  washed  in  dilute  alcohol  till  nearly  colorless, 
after  which  methylene  blue  or  Bismarck  brown  is  ap- 
plied for  a  contrast  color. 

In  the  Fraenkel-Gahbet  method  the  preliminary  stain- 
ing is  effected  with  carlx)lic  fuchsin  as  above.  The  de- 
coloration and  contrasting  is  done  at  once  by  immersing 
the  cover  glass  in  a  saturatoil  solution  of  methylene  blue 
in  the  following:  Sulphuric  acid  25  parts,  alcohol  50 
parts,  distilled  water  1,000  parts.  It  is  then  rinsed  with 
water  and  examined. 

CzaplewHky^s  method  differs  from  the  preceding  in  the 
way  the  decoloration  is  effected.  He  employcxl  for  this 
a  solution  of  1  gm.  of  fluorescein  and  5  gm.  of  methylene 
blue  in  100  c.c.  of  alcohol.  The  specimen  is  first  stained 
with  carlx)lic  fuchsin;  then,  without  rinsing  in  water,  it 
is  pliiceti  for  a  few  seconds  in  the  fluorescein  methylene 
blue  solution.  Finally  it  is  dipped  ten  or  twelve  times 
in  a  solution  of  5  parts  of  methylene  blue  in  100  parts  of 
alcohol.     It  is  then  washed  with  water  and  examined. 

Numerous  modifications  of  these  methods  have  been 
proposed,  but  they  ix)ssess  no  special  advantage  over 
those  given. 

Staining  of  Spore.s.-— The  cover-gla^is  preparation  is 
treateti  for  some  minutes  \%ith  hot  carbolic  fuchsin,  either 
on  the  forceps  or  by  floating  on  the  dye.  It  should  then 
be  rinsed  and  examined  in  water.  If  the  spores  are 
colored. the  next  step  is  taken;  if  not, then  the  heating 
with  the  dye  is  continued  until  they  are  stained.  Tlic 
specimen  is  then  decolored  in  dilute  acid  and  alcohol  un- 
til the  spores  stand  out  red  on  a  colorless  background. 
Methylene  blue  is  then  applied  for  a  contrast,  washed 
off,  and  the  preparation  is  ready  for  exanxination.  The 
bright  red  spores  are  seen  within  the  light  blue  cells. 
This  method  requires  considerable  care,  an<l  every  step 
must  be  controlleti  by  frecjuent  examinations  under  the 
microscope. 

In  order  to  enable  the  <lye  more  readily  to  enter  the 
spore,  Moller  treated  the  cover  ghiss.  first,  for  a  minute 
or  two  with  a  fivc-per-cent.  solution  of  chromic  acid, 
after  which  essentially  the  aljove  procedure  was  followed. 
By  repeateii  ptissage  through  the  flame  or  by  heating 
xWth  strong  sulphuric  acid  for  a  few  secx)n<is  the  sub- 
stance of  the  spore  can  Ixj  disintegrated  so  that  on  8ul>- 
sequent  staining  with  carljolic  fuchsin  the  spores  will 
readily  take  the  dye.  This  treatment,  however,  de- 
stroys the  original  cell,  and  hence  contrast  coloration  is 
not  possible. 

Klein  varies  the  proce<lure  of  spore  staining  given 
alx)ve  by  adding  an  equal  volume  of  carlx)l-fuchsin  so- 
lution to  a  suspension  of  the  spore-bearing  organism  in 
physiological  salt  sohition.  The  mixture  is  gently 
warmeil  for  six  minute*.  Cover-glass  preparat ioiLs  are 
then  made,  drie<l.  and  fixe<l.  It  is  then  (tecolorized  in 
one-jxjr-cent.  sulphuric  acid  sohition,  and  count  erst  aine<l 
in  the  regular  manner.  This  method  niav  be  useful  in 
staining  those  varieties  which  are  especially  resistant. 

The  Gram  Stain. — This  is  one  of  the  most  valuable 
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methocls  in  bacteriology,  since  it  often  senses  to  distin- 
guish between  organisms  wliich  otherwise  resemble  each 
other  very  closely.  The  cover-glass  preparation  is 
floated  for  a  few  mmutes  on  aniline-water  gentian  violet 
or  on  carbolic  gentian  violet.  Heat  may  be  applied, 
but  in  that  case  the  excessive  staining  ^nll  interfere 
iivith  the  subsequent  decoloration.  The  si>ecimen  is 
then  rinsed  in  water  and  immersed  in  Lugols  iodine  so- 
lution for  two  or  three  minutes.  After  rinsing  in  water 
it  is  then  placed  for  a  few  minutes  in  strong  alcohol  until 
most  of  the  dye  has  been  washed  out.  Very  dilute  eosin 
solution  is  now  applied  for  about  five  seconds.  After 
thorough  washing  with  water  it  is  ready  for  examina- 
tion. The  organism  vnW  appear  a  deep  violet  on  a  pink 
background. 

Gram's  method  is  applicable  to  the  bacilli  of  anthrax, 
symptomatic  anthrax,  diphtheria,  leprosy,  malignant 
cedema,  mouse  septicaemia,  rouget,  tetanus,  tubercu- 
losis, the  Fraenkel  diplococcus.  Micrococcus  tetragenus, 
the  various  staphylococci  and  streptococci,  actinomyces, 
moulds,  and  vejmts.  It  is  not  given  by  the  bacillus  of 
glanders,  typlioid  fever,  hog  cholera,  Asiatic  cholera, 
chicken  cholera,  influenza,  plague,  Friedlander's  bacil- 
lus, colon  bacillus,  gonococcus,  rhinoscleroma,  and  re- 
current fever  spirillum. 

The  Staining  of  FlagcUa. — Special  care  must  be  given 
to  the  preparation  of  the  cover-glass.  The  cultures 
.should  be  made  on  freshly  incHned.  moist  agar,  and 
should,  as  a  rule.  Ikj  less  than  twenty-four  hours  old.  A 
very  dilute  suspension  of  the  growth  is  made,  and  when 
spread  over  the  cover-glass  is  allowed  to  dry  in  the  air. 
The  fixation  nmst  be  done  with  the  least  amount  of  heat 
possible.  This  can  best  be  done  by  passing  the  cover- 
glass,  held  between  the  thumb  ancl  forefinger,  through 
the  flame. 

In  Loffler's  method  the  specimen  is  covere<i  iiith  a 
mordant  solution  which  consists  of  100  parts  of  a  twenty- 
per-cent.  tannic-acid  solution.  50  parts  of  a  cold  satu- 
rate<l  fern)us-sulphate  solution,  and  10  parts  of  alcoholic 
fuchsin.  The  cover-glass  is  heateil  over  the  flame  so 
that  vapors  are  given  off"  for  a  minute  or  two.  Every 
trace  of  the  mordant  nuist  then  he  removed  bv  washing 
witli  water,  and  if  it  has  dried  down  around  the  edge  it 
should  Ikj  removeil  with  a  knife.  The  last  traces  of  the 
mordant  can  be  remove<l  by  momentary  immersion  in 
alx^olute  alcohol.  The  si^)ecimen  is  then  heateil  \\\i\\ 
aniline-water  fnchsin  for  a  couple  of  minutes,  washed 
with  water,  and  exaniine<l.  The  chief  difficulty  in  this 
metluxl  lies  in  the  formation  of  a  heavy  deposit  of  for- 
eign matter,  which  masks  the  bacteria. 

Fischer's  monlant  is  a  slight  modification  of  that  of 
Lnfller.  It  consists  of  2  gm.  of  dry  tannin,  20  c.c.  of 
water,  l  c.c.  of  ferrous  sulphate  (1:2).  and  1  c.c.  of  con- 
centrated alcoholic  fuchsin.  The  aniline  water  fucltsin 
is  made  by  adding  alxjut  5  gm.  of  fuchsin.  and  1  c.c.  of 
a  one-per-cent.  solution  of  sodium  hydrate  to  l(K)  c.c.  of 
aniline  water. 

Hunge  employed  a  mordant  consisting  of  75  parts  of 
concentrate<l  tannin  soUition.  2.5  parts  of  a  five-per-cent. 
.solution  of  ferric  chloride,  and  10  parts  of  a  concentrated 
iiqu(H)us  fuchsin  solution.  After  standing  sonie  days 
hydrogen  iKToxide  is  addeil  until  a  reildish-brown  color 
is  obtained. 

Pit  field  makes  use  of  a  single  solution  of  mordant  and 
<lye.  Two  .solutions  are  first  preparetl :  (1)  consisting  of 
1  c.c.  of  sat»irate<l  alcoholic  gentian  violet  and  10  c.c.  of 
j<aturate<l  a<iuc*ous  alum;  (2)  consisting  of  1  gm.  of  tan- 
nic acid  an<l  10  c.c.  of  distilknl  water.  The  two  .solu- 
tions are  filtered  and  then  combined.  The  ii\i\ture  is 
heate<l  on  the  cover-gla.vs  over  a  flame  for  al)out  a  min- 
ute, and  then  washed  otT. 

\'an  iTinengem's  method  is  essentially  different.  The 
cover-i:la>s  is  wann('<l  for  alK>ut  five  minutes  with  a  fix- 
ing solution  consist inir  of  <>()  c.c.  of  a  twrnt y-|MT-o('nt. 
tannin  solution.  'M)  c.c.  of  two-j^er-cent.  o>mic-acM(l  solu- 
tion, and  four  to  five  (lrop>  of  glacial  acetic  acid.  It  is 
then  wa>lied  with  water.  rii»-t'd  in  alcohol,  and  di|)pe<l 
for  one  or  two  seconds  in  a  sensitizini:  solvit i'»n  of  silviT 


nitrate  (one-half  to  one  per  cent.).  After  this  it  is 
placed  for  a  few  seconds  in  the  reducing  solution  which 
consists  of  5  parts  of  gallic  acid.  3  parts  of  tannic  acid, 
10  parts  of  sodium  acetate,  ana  350  parts  of  distilleil 
water.  It  is  again  placed  in  the  silver-nitrate  solution, 
in  which  it  is  moved  about  until  the  liquid  darkens,  after 
which  the  preparation  is  washed  with  water,  dried,  and 
examined. 

Of  the  numerous  other  modifications  which  have  been 
proposed  that  of  Gemelli  only  need  be  given.  Qemelli 
cleans  the  cover-glasses  in  a  boiling  mixture  of  potassium 
bichromate  (three  per  cent.),  and  sulphuric  acid  (five 
per  cent.).  After  wa.shing  in  water  they  are  kept  in 
alcohol.  Before  use  each  cover-glass  is  named  several 
times.  Gelatin  cultures  develop^  at  37°  C.  are  said  to 
give  the  hest  results.  A  loopful  is  transferred  to  5  c.c. 
of  water  in  a  watch-glass,  and  from  this  suspension  a 
drop  is  taken  and  spread  over  a  cover-glass,  which  is 
then  set  aside  over  calcium  chloride  to  dry.  The  speci- 
men is  then  placed  for  ten  to  twenty  minutes  in  a  one- 
fourth-per-cent.  solution  of  potassmm  permanganate. 
The  preparation  is  now  washed  well  in  aistilled  water, 
after  which  it  is  placed  in  a  three-fourtlis-per-cent.  so- 
lution of  calcium  chloride,  to  which  has  been  added 
a  one-per-cent.  solution  of  Grti bier's  neutral  red  in  the 
proportion  of  twenty  to  one.  After  remaining  in  this 
for  fifteen  to  thirty  minutes  the  specimen  is  washed, 
dried,  and  mounted.  The  methpd  is  said  to  give  ex- 
cellent and  sure  results  without  the  annoying  precipi- 
tates which  form  in  the  other  procedures. 

Staining  of  Capsules. — Welch's  method  consists  in 
treating  the  cover-glass  ^ith  glacial  acetic  acid  for  a  few 
seconds.  The  excess  of  acid  is  drained  off  with  filter 
paper,  after  which  the  specimen  is  washed  in  aniline 
water  gentian  violet,  ana  finally  in  a  sodium-chloride 
solution  (0.S5  to  2  per  cent.).  The  heavily  stainecl 
bacillus  will  be  found  to  be  surrounded  by  a  pale  violet 
halo. 

NicoUe  treats  the  cover-glass  with  a  mixture  of  one- 
per-cent.  ciirlx)lic  acid  (100  parts)  and  concentrated  gla- 
cial alcoholic  gentian  violet  (10  parts).  It  is  then  washe<l 
in  absolute  alcohol  containing  one-third  its  volume  of 
acetone,  rinsed  in  water,  dried,  and  moimted. 

IlisH*  eopjxT -sulphate  method  consists  of  preparing 
films  by  mixing  the  organism  with  a  drop  of  oiluted 
senun  on  a  cover-glass.  If  the  organism  has  been 
grown  upon  ascitic  or  senim  medium,  this  latter  step  is 
not  necessarj',  the  film  l>eing  made  direct  from  culture. 
The  film  is  (Irieil  in  air  and  fixeil  ^ith  heat.  An  aque- 
ous solution  of  gentian  violet  (5  c.c.  saturated  alcohohc 
solution  gentian  violet  to  95  c.c.  distilled  water)  or 
fuchsin  may  be  used,  as  stain.  The  stain  is  placed  on 
the  fixed  cover-glass  preparation,  and  carefully  heate<l 
over  a  flame  for  a  few  seconds  until  steam  arises.  The 
stain  is  then  wa.she<i  off  with  a  twenty-per-cent.  solu- 
tion of  copper  sulphate  (crystals).  Thoroughly  dry  the 
staininl  preparation  between  filter  papers  and  mount  for 
examination. 

Staining  of  the  Babes-Ernst  Granules. — Neisser  rec- 
ommends the  following  method  as  a  means  of  diflFeren- 
tiating  the  diphtheria  bacillus  from  like  organisms.  A 
culture  grown  on  Loflfler's  senim  should  be  used.  The 
specimen  is  treated  for  one  to  three  seconds,  or  a  Uttle 
longer,  with  the  following  solution:  1  gm.  of  methylene 
blue.  20  c.c.  of  al>iolute  alcohol,  50  c.c.  of  glacial  acetic 
acid  made  up  to  one  litre  with  di.stilled  water.  It  is 
then  wa.shed  with  water  and  stained  ^ith  Bismarck 
brown  (two-i>er-cent.  aqueous  solution)  for  three  to  five 
seconds.  Finally  it  is  washed  with  water  and  exam- 
ined. The  blue  gramiles  -will  stand  out  in  the  light 
brown  bacilli. 

Fiorkow.ski  heats  the  preparation  for  one-half  to  one 
minute  with  an  alkaline  solution  of  methylene  blue,  then 
decolors  for  five  seconds  in  alcohol  containing  three  per 
cj'nt.  of  ljydroehU)rie  acid.  A  one-per-cent.  aqueous 
eosin  is  applied  for  contrast,  after  whicii  the  preparation 
is  washed  and  exaniinetl. 

J m nnssioti  PniHirationa  of  Colonies. — It  b  very  often 
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tlesirable  to  reproduce  or  preserve  the  characteristic  sur- 
face colonies.  The  selection  of  the  surface  colony  is 
made  under  the  microscope,  after  which  the  tube  of  the 
instrument  is  raised  and  a  cover-glass  is  dropped  down 
upon  the  colony.  Gentle  pressure  is  applied,  thecover- 
ghiss  lifted  oflF,  air-dried,  fixed,  and  stained  with  methyl- 
ene blue  in  the  usual  way. 

Staining  of  Protozoa. — The  study  of  the  protozoa  and 
kindred  microorganisms  is  so  closely  associated  with 
bacteriological  methods  that  it  will  not  be  amiss  to 
discuss  briefly  the  more  useful  stains  employeil  in  con- 
nection with  this  important  class.  Manv  advances  have 
recently  been  made  along  this  particular  line  of  work 
which  has  thrown  much  light  upon  diagnosis  and  the 
etiology  of  disease. 

Romanowsku's  Chromatin  Stain. — This  mqthod  is  ex- 
tremely valuaole  for  staining  protozoal  parasites,  such 
as  those  of  malaria  and  the  trypanosomes.  ^  It  may  also 
he  used  for  staining  Spirochctta  pallida.  When  properly 
carried  out  it  gives  an  admirable  differentiation  of  the 
chromatin,  which  appears  red  on  a  blue  background. 
Nocht's  modification  gives  very  good  results,  and  is 
briefly  as  follows:  A  solution  of  one-per-cent.  methyl- 
ene blue  and  one-half  per  cent,  sodium  carbonate  is 
kept  at  about  60°  C.  for  several  days  to  "  ripen."  The 
change  which  takes  place  is  one  of  slow  oxidation,  and 
as  a  result  a  number  of  products  form,  among  which  is 
the  one  which  is  essential  to  this  method.  This  active 
red  constituent  has  been  designated  as  methylene  azur. 
To  about  2  c.c.  of  water  in  a  watch-glass  two  to  three 
drops  of  a  one-per-cent.  solution  of  eosin  are  added,  and 
then  the  alter^  blue,  drop  by  drop,  till  the  eosin  tint 
just  disappears.  The  specimen  is  floated  on  this  dye 
for  five  to  ten  minutes,  after  which  it  is  washed  and 
examined. 

Independently  Wright,  Leishman,  and  Reuter  arrived 
at  a  simple  modification.  The  ripened  or  polychrome 
methylene  blue  is  treated  with  an  eosin  solution  to  slight 
excess.  The  precipitate,  which  Reuter  has  called  a 
niethylene-blue  eosin,  is  then  filtered,  waslied,  and  dis- 
solve in  methyl  alcohol.  This  solution  can  now  l>e  ob- 
tained from  Ciriibler.  Thirty  drops  of  this  are  added  to 
20  c.c.  of  distilled  water  in  a  large  watch-glass  or  Petri 
dish.  The  specimen,  which  can  be  fixed  with  ether  alco- 
hol or  with  formaldehyde  alcohol  (10:  90),  is  immersed 
in  the  dye  for  fifteen  to  thirty  minutes.  It  is  well  gently 
to  agitate  the  liauid  from  time  to  time.  It  is  then 
washed,  dried,  ana  mounted. 

Wright's  modification  has  been  recommended  by 
Musgrnve  and  Clegg  as  giving  the  best  results  in  staining 
the  amoeba  of  the  dysentery.  The  Leishman  stain  has 
been  prominently  Drought  forward  by  Wright  and 
Douglass  in  their  staining  of  white  blood  cells  (phago- 
cytes) while  studying  the  opsonic  action  of  blood  serum. 
As  a  phagocytic  cell  stain,  this  apparently  possesses  no 
advantage  over  Wright's  or  certain  other  modifications 
of  the  Romanowsky  stain.  These  stains,  ready  for  use, 
can  be  procured  from  dealers. 

Laveran  employs  1  c.c.  of  a  one-per-cent.  solution  of 
azur.  2  c.c.  of  a  0.1-per-cent.  solution  of  eosin.  and  8 
c.c.  of  water.  The  specimen  is  stained  for  ten  minutes, 
then  washed  and  immersed  for  two  or  three  minutes  in 
a  five-per-ccnt.  tannic  solution,  after  which  it  is  washed, 
dried,  and  mounted. 

Giomsa  has  made  several  mollifications  of  the  stain. 
The  following  is  one,  which,  in  the  hands  of  Williams 
and  Ix)wden,  has  given  excellent  results  in  the  study  of 
the  finer  morphological  characteristics  of  **  Negri 
bodies." 

Take  azur  Il-eosin.  3.0  gni. :  azur  II..  O.S  gm. ;  gly- 
cerin (Merck's  chemically  pure),  2.'>0.0  c.c. ;  methyl  alco- 
hol (chemically  pure).  2.'>().0  c.c.  I^)th  glycerin  and 
alcohol  are  heateu  to  60°  C.  The  dves  are  put  into  the 
alcohol,  and  the  glycerin  is  added  slowly,  stirring.  The 
mixture  is  allowefl  to  stand  at  room  tem|)erature  over 
night,  pnd.  after  filtration,  it  is  ready  for  use. 

The  technique  followed  by  Williams  in  the  study  of 
**  Negri  bodies"  was  to  prepare  smeai-s  of  brain  tissue 


(cortex  from  near  the  fissure  of  Rolando,  Ammon's 
horn,  and  cerebellum),  and  air-dry.  Fix  in  methyl  al- 
cohol for  five  minutes.  The  stain  is  added  to  distilled 
water,  which  has  previously  Ixien  made  alkaline  by  the 
addition  of  one  drop  of  a  one-per-cent.  solution  of  po- 
tassium carbonate  to  each  10  c.c.  of  the  water.  The 
stain  is  used  in  the  proportion  of  one  part  of  stain  to  one 
part  of  the  slightly  alkaline  water.  This  solution  is 
poured  over  the  fixed  smear  at  once,  and  allowed  to 
stand  from  one-half  to  three  hours,  but  a  longer  time 
brings  out  the  structure  better.  The  stain  is  washe<l 
off  in  running  tap  water  from  one  to  three  minutes,  and 
ilried  between  fine  filter  papers.  In  this  method  of 
staining,  the  cytoplasm  of  the  **  bodies  "  stains  blue  and 
their  central  bodies  and  chromatoid  granules  stain  a 
blue-re<l  or  azure. 

Giemsa's  stain  has  been  used  extensively  to  bring  out 
Spirochceta  pallida,  in  the  examination  of  material 
from  syphilitic  lesions.  Film  preparations  are  prepared 
and  fixed  in  absolute  alcohol  for  fifteen  or  twenty  min- 
utes, then  driwl  with  filter  paper.  The  technique  is 
continued  in  practically  the  same  manner  as  mentioned 
above  in  the  staining  of  **  Negri  bodies,"  but  the  staining 
solution  should  not  be  left  on  the  fihn  more  than  fifteen 
minutes.  It  is  then  washed,  dried  between  filter  papers, 
and  mounted  in  balsam.  The  Spirochceta  pallida  takes 
somewhat  of  a  faint  reddish  tint,  while  the  fretjuently 
associated  Spirochceta  refringens  takes  a  bluish  tmt  like 
other  organisms. 

Ooldhorn'a  Modification. — Goldhorn  has  prepared  a 
polychrome-met hylene-blue  eosin  stain  whicn  gives  ex- 
cellent results  in  the  staining  of  film  preparations  of 
Spirochceta  pallida.  This  stain  has  the  advantage  of 
being  easily  and  quickly  made.  The  method  is  as  fol- 
lows: Dissolve  2  gm.  of  lithium  carbonate  in  200  c.c. 
of  water  and  add  2  gm.  methylene  blue  (Merck's  medi- 
cinal, Griibler's  B.X.,  or  Koch's  rectified).  Moderately 
heat  the  mixture  in  a  rice  lx>iler  until  a  rich  polvchrome 
is  fonned, — this  is  recognized  by  a  distinct  reil  colora- 
tion of  the  fluid.  Allow  to  cool  grailually.  and  then  re- 
move the  undissolved  residue  by  filtering  through  cot- 
ton. To  one-half  of  the  alkaline  filtrate  add  suHicient 
five-per-cent.  acetic-acid  solution  to  give  a  distinct  acid 
reaction  recognized  by  a  red  color  above  the  line  of  discol- 
oration on  the  litmus  test  paper.  The  other  half  is  now 
added  to  bring  the  whole  back  to  a  slight  de;jree  of 
alkalinity.  A  one-half-per-cent.  solution  of  French 
eosin  is  gradually  added,  stirring  until  a  filtere<l  sample 
shows  a  p.ale  bluish  color  with  slight  fluorescence.  Al- 
low to  stand  one  day,  then  filter  through  a  double  piece 
of  filter  paper  to  collect  the  precipitate  which  has  formed. 
Dry  the  precipitate  on  the  filter  paper  at  n)om  tempera- 
ture. \\hen  thoroughly  dry,  the  precipitate  is  removed 
from  the  filter  paper  and  dissolved  in  conuiiercial  wood 
alcohol.  The  alcoholic  solution  is  allowe<l  to  stand  for 
one  day  in  an  ofien  vessel,  then  the  insoluble  residue  is 
removed  by  filtration.     The  stain  is  now  ready  for  use. 

The  staining  technique  is  as  follows:  Smears  of  se- 
rum or  blood  from  freshlv  curettetl  lesions  are  made 
upon  clean  slides.  To  the  unfixe<i  preparation  add  suf- 
ficient stain  to  cover  well,  allow  the  dye  to  act  for  three 
to  four  seconds,  then  pour  off  the  excess.  Tiie  slide  is 
slowly  immersetl  in  water  (film  side  down,  to  keep  free 
from  resulting  precipitate)  thus  permitting  an  interac- 
tion between  the  water  and  the  dye.  It  is  held  quietly 
in  the  water  for  four  to  five  seconds,  then  moved  alx)ut 
to  wa.sh  off  excess  of  stain.  Dry  and  examine  with  oil 
immersion.  Spirochceta  pallida  takes  a  violet  stain^ 
which  may  be  change<l  to  a  bluish-black  by  adding 
Gram's  iodine  solution  for  fifteen  to  twenty  seconds. 
The  regular  stainin?:  requires  only  ter  to  twelve  swonds 
for  completion,  thus  affc.rding  a  g(X)d  working  method 
for  rapid  lalx)ratory  diagnosis. 

Stern.'*  Silver  impregnation  Stain  for  Spirochaln  Pal- 

/iV/r/.--Stern   has  quite   recently  succee<ied   in   staining 

Spirochceta  pallida  in  smear  preparations  by  a  silver-im- 

preznation  process. 

•     He  makes  the  stain  by  preparing,  upon  sHdes,  smears 
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of  material  from  syphilitic  lesions,  and  allowing  them 
to  air-dry  at  37°  C.  for  some  hours.  The  fixed  prepara- 
tions are  placed  in  a  ten-per-cent .  silver-nitrate  solution 
for  several  hours.  The  solution  should  be  in  a  colorless 
glass  vessel,  and  allowed  to  stand  in  diffuse  sunlight 
during  the  staining  of  the  specimen.  When  the  prepara- 
tion takes  a  certain  brownish  tone  (easily  recognized 
after  some  experience)  and  shows  a  metallic  sheen,  it 
should  lx»  removed  fmm  the  silver  solution.  Wash 
thoroughly  with  water,  drv.  and  prepare  for  examina- 
tion. Blood  cells  are  well  preserveil.  They  show  a 
delicate  black  contour  and  certain  fine  granules.  The 
spirochetes  take  a  deep  black  on  a  pale  brown  or  in 
places  a  colorless  backgroinid. 

Staining  of  Sections. — In  order  to  study  the  finer  dis- 
tribution of  bacteria  and  certain  protozoa  in  the  body 
of  an  inft^ted  subject  it  is  necessary  to  harden  portions 
of  the  different  tissues  and  organs,  which  are  then  cut 
up  into  sections.  The  tLv^ue  may  he  cut  by  the  aid  of 
a  freezing  microtome,  but  the  best  results  are  obtainetl 
when  the  material  is  embedded  in  celloidin  or  in  par- 
affin. The  latter  is  especially  to  be  recommended.  The 
methods  which  are  ased  for  this  work  are  essentially 
histological,  and  need  not  be  c^msidered  in  this  connec- 
tion. 

Staining  of  liarterin  in  TiMuea. — To  obtain  a  simple 
«tain  for  bacteria  the  .section  is  placeil  in  the  dilute  ani- 
line dye  for  alx)ut  five  minutes.  Dilute  carlx>lic  fuch- 
«in  or  ciirlx)lic  methylene  blue  is  verv  good  for  this 
purpose.  It  is  then  washeil  thoroughly  in  water  and 
transferre<l  to  very  dilute  acetic  acid  (1  c.c.  of  glacial 
acetic  acid  to  1.000  c.c.  of  water).  The  .section  is  now 
placet!  in  strong  alcohol  for  one-half  to  one  minute  to 
remove  the  excess  of  dye.  After  washing  in  water  it 
mav  Ik'  examined,  and  if  the  decoloration  has  not  lx?en 
jjufficient,  the  treatment  with  alcohol  can  be  repeat ihI. 
AVhen  properly  differentiated  the  section  is  placeil  for 
a  few  seconds  in  al)solute  alcohol  for  dehvdration.  then 
cleared  in  oil  of  cloves,  ptLs.sed  through  xylol,  and  moiuited 
in  Canada  balsam. 

In  Kiihne's  method  the  sections  are  .stained  in  carlx)lic 
methylene  blue  and  differentiated  in  one-half  per  cent, 
hydrochloric  acid,  rinsed  in  dilute  lithium-carbonate 
.solution,  then  in  water.  The  section  is  transferretl  to 
al)solute  alcohol,  which  is  slightly  coloreil  with  methyl- 
<?ne  blue  for  one-half  minute;  then  for  a  few  minutes 
to  aniline  oil  containing  methylene  blue,  finally  into  clear 
aniline  oil,  turpentine,  xylol.  an<l  balsam. 

Nicolle  stains  the  si»ctions  in  carlwlic  thionin,  washes 
in  water  for  aU)ut  a  minute,  dehydrates  with  al>s<ilute 
alcohol,  clears  up  in  oil  of  cloves,  and  mounts  in  balsam. 
Another  procctlure  eniploye<l  by  him  is  to  stain  first 
with  Lofller's  methvlene  blue,  differentiate  in  one-half 
per  cent,  acetic  acid,  and  fix  in  ten-per-cent.  solution  of 
tannin  f<;r  a  few  secon<is.  The  section  is  then  washed, 
<lehydratc<l,  ch'artHl,  and  mount tnl. 

dram's  stain  is  applied  to  sections  in  the  following 
manner:  The  section  is  |)laced  in  the  freshly  prepartMl 
aniline-water  gentian  violet  for  alxiut  ten  to  fifteen  min- 
utes, after  which  it  is  washe<l  in  water,  or  In'ttor  in  ani- 
line water,  to  remove  the  excess  of  dye.  The  section  is 
then  placed  in  l.ugol's  iodine  for  three  to  five  minutes, 
transferred  to  absolute  alcohol,  in  which  it  is  tilted  alK)Ut 
until  the  excess  of  the  stain  has  Immti  removed  and  onlv 
a  pale  violet  color  remains,  l^bner's  solution  may  also 
l)e  used  for  decolorizing.  It  is  covniterstaine<l  in  very 
<lilute  eosin  for  alK>ut  :i  minute,  washed  in  water, 
dehvdrated  in  absolute  alcohol,  cleared  in  cloves,  and 
mount  e<l. 

Hismarck  brown  may  Ik*  used  for  a  contrast  color,  or 
AVeigert's  pierooarmine.  The  latter  may  be  mad<'  by 
adding  1  part  each  of  carmine  and  annnonia  to  oO  })arts 
of  water;  t«)  this  .solution  picric  acid  is  added  until  a 
precipitate  forms  which  is  dissolved  by  the  addition  of 
a  little  ammonia;  linally  a  few  dro}>s  of  carl)olic  aci<l 
are  added. 

TulKTcle  and  leprosy  bacilli  can  be  stained  in  sections 
by    a|)plying    the    principle    em|>loye<l    for    cover-glass 


preparations.  The  carbolic  fuchsin  should  be  warmed 
to  about  40°  C.  in  a  Petri  dish.  The  sections  remain  in 
this  solution  for  fifteen  to  thirty  minutes,  after  which 
they  are  washed  in  water  to  remove  the  excess  of  dye. 
They  are  then  decolorized  in  dilute  acid,  or  better  in  Eb- 
ner's  solution.  The  latter  consists  of  one-half  part  each 
of  sodium  chloride  and  hydrochloric  acid«  30  parts  of 
water,  and  100  parts  of  alcohol.  The  faint  pink  sec- 
tions are  then  placed  in  Ldffler's  methylene-blue  solu- 
tion for  about  half  a  minute,  after  which  they  are 
dehydrated  in  absolute  alcohol  for  a  few  seconds,  trans- 
ferred to  xylol,  and  mounted  in  balsam. 

Staining  of  Protozoa  in  Tissues. — It  will  not  be  neces- 
sary to  include  under  this  classification  other  organisms 
than  the  SpirochoBta  pallida.  As  this  spirochete  is  al- 
most constantly  associated  vriih  S3rphilis,  it  is  now  com- 
monly accepted  as  the  etiological  tact  or  of  the  disease. 
Several  methods  have  been  used  for  the  demonstration 
of  Syirochata  pallida  in  section,  but  that  most  commonly 
U8e<i  is  the  first  method  of  Levaditi.  This  method  is 
essentially  a  modification  of  Ramon  v  Cajal's  method 
for  the  sdver  impregnation  of  nerve  nbriUa^.  Levaditi 
proceeds  as  follows :  Small  pieces  of  tissue  about  1  mm. 
m  thickness  are  "  fixed  "  in  ten-per-cent.  formol  for  twen- 
ty-four hours.  Wash  and  harden  in  ninety-six-per- 
cent, alcohol  for  twenty-four  hours.  Remove  and  wash 
in  di.stilled  water  until  the  tissue  sinks  in  the  water. 
Impregnate  unth  silver  by  placing  in  a  solution  of  1.5- 
3.0  [>er  cent,  of  silver  nitrate,  and  keeping  at  a  tempera- 
ture of  'SS°  C.  for  three  to  five  days.  When  taken  out 
the  tissue  is  quickly  washed  in  distilled  water,  and 
placed  in  the  following  silver  reducing  solution:  Pyro- 
gallic  acid,  2-4  gm. ;  formol,  5  c.c. ;  distilled  water,  100 
c.c.  Allow  to  stand  in  the  reducing  solution  at  room 
temperature  from  twenty-four  to  forty-eight  hours. 
Remove  and  wash  in  distilled  water,  dehydrate  in  ab- 
.solute  alcohol;  xylol;  embeii  in  paraffin,  and  cut  in 
sectioas  not  more  than  five  microns  in  thickness. 
The  tissues  may  be  counterstained  by  Giemsa  mixture, 
or  by  toluidin  blue,  then  cleared  and  dehydrated  by  the 
regular  histological  method.  In  either  case,  the  spiro- 
chetes, in  a  well-stained  section,  should  appear  almost 
black  in  color. 

While  the  method  just  given  is  longer,  it  Is  perhaps 
more  reliable  than  the  later  modification  by  the  same 
author.  In  the  second  method  the  tissue  in  thin  pieces 
is  fixetl  in  ten-per-cent.  formol  for  twenty-four  to  forty- 
eight  hours,  then  hardened  in  ninety-six-per-cent.  alco- 
hol for  twelve  to  sixteen  hours;  removed  and  washed  in 
di.stilled  water.  Impregnate  at  room  temperature  from 
two  to  three  hours,  then  at  a  temperature  of  about  50° 
C.  fn)m  four  to  six  hours,  in  a  solution  compound  of 
silver  nitrate  one  per  cent. ;  pyridin,  ten  per  cent,  (added 
ju.st  before  using) ;  di.stilled  water,  100  c.c.  During  the 
process  of  impreajnation,  the  solution  shoukl  be  kept  in 
a  well-stopix;re<l  flask.  Remove  tissue  and  rapidly 
wa.sh  in  a  t en-jwr-cent .  p^nidin  solution.  Reduce  the 
silver  in  ti.ssue  by  placing  in  a  solution  compound  of 
pyn)gallic  acid,  four  per  cent,  (added  just  before  using); 
acetone  (purest),  ten  per  cent.;  pyridin,  fifteen  per 
cent.;  distilletl  water  for  100  c.c.  The  reduction  is 
complettnl  after  a  few  hours.  Harden  in  alcohol,  xylol, 
paraffin,  .section.  The  advantage  of  this  method  over 
the  former  lies  in  the  comparatively  short  time  in  which 
it  may  be  performed.  But,  generally,  it  does  not  give 
as  unifonnly  gcxxl  results  lus  the  first  method. 

1)ia<;n<)sti('  Mktuods.  -The  general  principles  which 
have  been  given  find  their  practical  application  in  the 
diagnosis  of  disease.  It  is  aesirable,  therefore,  to  indi- 
cate briefly  the  way  in  which  these  methods  are  applied. 

1.  Artiriornt/ntsis  (streptothricosis). — This  condition 
is  not,  as  was  firs<^  supposetl,  due  to  one  definite  organ- 
ism, but  to  several  closely  related  species.  Culture  and 
staining  characteristics  aid  in  differentiation.  Some 
syxTies  take  the  '  acid-fa.st  "  stain,  while  others  do  not. 
The  pus  should  Ik*  examined  unstained  under  a  cover- 
glass  f(»r  the  characteristic  yellowi.sh,  radiating  masses 
with    clul>-shajx?d   threads   along  the   border.     Pernia- 
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Bent  preparations  may  be  made  by  making  smears,  and 
staining  either  by  the  simple  or  by  the  Gram  method. 
The  pus  may  be  hardened  in  mercuric  cliloride.  sec- 
tioned, and  stained  by  Gram.  Curettings  may  be  treated 
in  like  manner. 

2.  Anthrajr. — Cover-jrlass  smears  of  the  blood,  fluid 
from  vehicles,  or  scraping  from  pustules  are  stained  by 
the  simple  and  by  the  Gram  method.  Confirmation  of 
the  nature  of  the  organism  found  can  be  obtained  by 
inoculating  a  white  mouse  or  a  guinea-pig  subcutane- 
ously  with  the  material.  This  with  the  cultural  char- 
acteristics \\ill  enable  identification. 

3.  Bulfonic  Plagve. — This  diagnosis  may  be  made 
during  life,  but  more  often  after  death.  In  the  pneu- 
monic form  the  blood-streaked  sputum  can  be  used  for 
simple  stains,  which  will  show  large  numbers  of  the 
small  rods.  In  the  bubonic  type  the  enlarged  gland 
may  be  punctured  and  thus  material  obtained  for  ex- 
ammation.  The  detection  of  the  bacillus  in  the  blood 
can  be  effected  by  drawing  several  cubic  centimetres  of 
the  blood  from  a  vein  by  means  of  a  syringe.  Agar 
plates,  one  part  of  blood  to  two  parts  of  agar,  should 
then  l>e  made.  Whether  the  result  is  apparently  posi- 
tive or  wholly  negative,  an  animal  experiment  must  be 
carried  out.  The  siLspected  material  is  inoculated  sub- 
cutaneously  into  a  guinea-pig,  and  if  plague  bacilli  are 
present,  death  will  ensue  in  from  five  to  eight  days, 
vultures  and  smears  from  the  animal  will  then  establish 
the  nature  of  the  organism.  An  important  cultural 
characteristic  is  brought  out  by  plant mg  the  material 
on  agar  containing  about  three  per  cent,  of  salt.  Round 
or  pear-shapeil  involution  forms  develop.  The  smears 
from  the  body  should  be  stainetl  with  Loffler's  methyl- 
ene blue  or  with  carlx)lic  thionin.  The  short  rods  take 
the  bipolar  stain,  and  if  the  material  is  old,  roundish 
involution  fonns  or  "  doughnuts  "  will  be  met  with. 
The  bacilli  are  not  stained  by  Gram. 

4.  Cholera. — The  examination  may  aim  to  find  the 
cholera  vibrio  in  the  drinking-water,  or  it  may  be  con- 
cerned with  the  diagnosis  of  the  disease.  In  the  latter 
case  the  rice-water  discharges  should  be  collected  and 
searched  for  mucous  flakes.  Preparations  from  these, 
when  stained,  will  show  the  appearance  of  the  charac- 
teristic vibrio.  The  appearance  of  the  colonies  on  gela- 
tin and  on  agar  plates,  the  gro^^th  in  bouillon,  and  the 
indol  reaction  serve  to  identify  the  organism.  The  in- 
traperitoneal injection  of  the  culture  into  a  guinea-pig 
should  also  be  practised.  The  most  important  reaction 
is  that  of  Pfeiffer.  It  consists  in  injecting  into  the  peri- 
toneal ca\nty  of  a  guinea-pig  a  mixture  of  the  chol- 
era antiserum  and  the  suspected  organism.  Every  few 
minutes  a  drop  of  fluid  is  ^^^thdrawn  from  the  peritoneal 
cavity  by  means  of  a  capillary  tube  and  examined.  If 
the  organisms  persist,  it  is  safe  to  say  that  they  are  not 
those  of  tnie  cholera.  The  latter  under  these  conditions 
lose  motion,  l)eronie  granular,  and  soon  disappear. 

It  may  l)e  possible  under  exceptional  circumstances  to 
detect  tfie  cholera  \'ibrio  in  drinking-water  by  ordinary 
plating  on  gelatin.  ( )bviously  the  number  of  the  organ- 
isms may  be  so  small  and  the  other  bacteria  may  be  so 
numeroiLs  that  it  is  impassible  to  obtain  positive  results 
by  this  method.  To  overcome  this  difficulty  Schottelius 
devised  an  enriching  method.  This  consists  in  adding 
the  suspected  water  to  a  one-per-cent.  solution  of  pep- 
tone and  incubating  at  37°  C.  for  about  twelve  hours. 
The  actively  motile  cholera  spirilla,  on  account  of  their 
need  of  oxygen,  accumulate  as  a  cloudy  layer  near  the 
surface.  A  loop  of  this  liciuid  is  then  transferred  to  and 
spread  over  the  surface  or  gelatin  and  agar  plates,  and 
the  further  identification  is  then  easily  effeoteil.  Obvi- 
ously the  |)eptone  may  Ik*  added  direct  to  the  water,  for 
example  HK)  c.c.  and  in  this  way  the  presence  of  a  very 
few  vibrias  in  a  large  volume  of  water  may  Ix?  detect etl. 

5.  IHphtherin. — The  necessary  material  for  the  ex- 
amination is  obtained  either  by  means  of  a  Roux  spatula 
(Fig.  .5095)  or  bv  a  cf)tton  swab.  The  cotton  swab  is 
iLsually  employeil.  and  is  made  by  twisting  a  piece  of 
eotton  about  the  end  of  a  thick  iron  wire.     The  wire 


should  be  about  six  inches  long.  The  cotton  end  is  then 
placed  in  a  plugged  test  tube  which  is  sterilized  by  dry 
heat.  Whether  a  pseudomembrane  is  present  or  not, 
scrapings  are  made  from  the  surface  of  the  affected  ton- 
sils or  throat  and  examined.  Usually  the  swab  is 
streaked  over  the  surface  of  one  or  more  tubes  of  plain, 
or  better  Ldffler's  serum.  These  tubes  are  incubated 
over  night  and  examined  in  the  morning  for  the  charac- 
teristic diphtheria  bacilli.  The  cover-glass  preparations 
made  from  these  cultures  are  stained  i^ith  LoflSer's 
methylene  blue.  The  swollen  rods  with  irregularly 
stained  contents  are  easily  identified.  In  case  there  is 
any  doubt  as  to  the  diagnosis,  it  is  advisable  to  inoculate 
a  guinea-pig  with  the  culture  material. 

Whenever  possible  it  is  advisable  to  make  cover-glass 
preparations  direct  from  the  false  membrane.  These  are 
then  stained  with  LoflSer's  methylene  blue.  The  diagno- 
sis can  thus  often  be  made  in  a  few  minutes. 

6.  Dysentery. — It  is  necessary  to  distinguish  between 
two  types,  the  bacillary  and  the  amoebic.  The  examina- 
tion for  amoeba*  should  be  made  at  once,  immediately 
after  the  stool  is  passed,  in  order  to  obtain  actively  mo- 
tile organisms.  A  drop  of  the  thin  fieces  or  suspension 
is  placed  on  a  slide,  covered  with  a  cover-glass,  and 
examined  under  the  microscope.  The  characteristic 
motion  will  leave  no  doubt  as  to  the  nature  of  the  or- 
ganism. The  motion  can  be  observed  best  on  a  warm 
slide  or  in  an  incubator.     Staining  is  not  necessary. 

The  bacillary  form  is  due  to  the  Bacillus  dyseniericp, 
and  the  diagnosis  of  this  type  necessitates  the  detection 
of  this  organism.  Make  lactose  litmus  agar  plates  from 
faeces  and  develop  at  37°  C.  B.  coli  colonies  may  be 
excluded  by  their  acid  formation.  From  the  colorless 
colonies  which  develop  after  twenty-four  hours,  sub- 
cultures should  be  made  upon  glucose  agar,  mannite- 
litmus  agar,  etc.,  for  differentiation.  Those  which 
cause  gas  formation  in  glucose  agar  may  be  rejected. 
The  pure  cultures  should  finally  be  tested  for  agglutina- 
tion with  the  serum  of  a  dysenteric  patient.  Too  nmch 
care,  however,  cannot  be  exercised  in  drawing  conclu- 
sions based  upon  a  positive  agglutination  reaction,  since 
this  test  is  undoubtedly  given  by  tdlied  organisms. 

7.  Gonorrhoea. — Cover-glass  preparations  made  from 
the  pus  will  serve  to  establish  the  diagnosis  in  nearly  all 
instances.  They  should  be  stained  with  L6flfler's  methyl- 
ene blue.  A  fair  double  stain  can  be  obtained  by  first 
applying  eosin,  after  which  the  blue  can  be  used  for  a 
few  seconds.  The  result  is  a  more  or  less  pink  back- 
ground vnih  blue  gonococci.  Gram's  method  is  nega- 
tive. 

Von  Wahl  recommends  the  following  method  of  double 
staining  which  brings  out  the  gonococci  as  reddish-vio- 
let to  black  cells  on  a  light  green  background.  The 
stain  consists  of:  Concentrated  alcoholic  solution  of 
auramin,  2  c.c;  ninety-five-per-cent.  alcohol,  1.5  c.c; 
concentrated  alcoholic  solution  of  thionin,  2  c.c;  con- 
centrated aqueous  methyl  green,  3  c.c ;  water.  6  c.c 
The  auramin  and  thionin  solutions  are  prepareii  by  dis- 
sohing  the  dyes  in  hot  ninety-five-per-cent.  alcohol  to 
saturation,  cooUng,  and  filtering.  The  cover-glasses  are 
stained  for  five  to  fifteen  seconds.  The  ordinary  bac- 
teria stain  feebly  or  not  at  all. 

The  detection  of  the  goiiococciLs  in  septica»mic  cases 
can  be  accomplished  by  drawing  5-10  c.c  of  blood  from 
the  vein  of  the  arm  and  adding  this,  in  alx>ut  equal 
parts,  to  melted  agar  at  45°.  The  mixture  is  at  once 
poured  into  Petri  dishes,  and  these  are  developed  at 
37°  C.  In  this  way  the  gonococcus  can  be  detected 
when  stains  would  fail  to  show  the  organism. 

The  culture  test  for  the  gonococcus  is  rarely  resorted 
to  on  account  of  the  difficulty  of  obtaining  the  neces- 
sary blood  or  serous  fluids.  The  ordinary  media  have 
always  been  regarded  as  unfavorable  for  the  growth  of 
this  organism.  According  to  Thalmann.  Wildbolz,  and 
others,  the  gonococcus  can  l>e  grown  on  ordinary  one- 
and-one-half-per-cent.  meat -peptone  agar.  Thalmann 
recommends  very  highly  such  a  medium  for  diagnostic 
purpases.  and  especially  where  direct  microscopic  ex- 
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amination  is  iinsatisfactorj'  or  negative.  The  acidity  of 
ordinary  agar  or  bouillon  is  rethiced  by  the  addition  of 
two-thirds  of  the  amount  of  nlkaii  necessary  to  make  tlie 
media  neutral  to  phenolphthalein.  The  preparation  of 
these  meilia  ha«  been  given. 

8.  Leprosy. — The  leprous  nodules  are  characterized 
by  the  prt^scnce  of  enormous  numbers  of  the  specific 
l)acilliLs  which  can  be  readily  detected  by  staining.  Tlie 
Ziehl-Neelsen  metliod,  as  employed  for  the  tuljercle 
Iwcillus,  will  give  excellent  results  if  the  tissue  is  rea- 
sonably fresh.  When  kept  for  some  time  in  alcohol  the 
bacilli  lose  their  staining  properties  so  far  as  this  method 
is  concerneil,  but  they  can  still  lie  found  by  means  of 
Gram's  method.  Animal  inoculations  and  cultures  are 
not  possible. 

9.  Cerebrospinal  Meningitis. — The  Dtplococcus  intra- 
ceUularis  meningitidis  is  foimd  in  the  cerebrospinal 
fluid.  Hence  during  life  it  is  necessary  to  remove  jfome 
of  the  fluid  by  lumbar  puncture.  This  fluid  should  be 
planted  abundantly  on  glyceiin.  or  better  on  serum  agar. 
Cover-glass  preparations  made  direct  will  show  the  typ- 
ical organism  resemblinjj  the  gonococcus  in  form  and  m 
its  presence  witliin  the  leucocytes.  It  is  not  stained  by 
Gram's  method,  but  can  be  given  a  double  stain  by  that 
of  Pick  and  Jacobsohn.  or  by  the  modification  suggestetl 
by  Fraenkel.  The  dye  is  made  by  adding  to  20  c.c.  of 
water  eight  drops  of  a  saturated  solution  of  methylene 
blue,  and  then  forty  to  fifty  drops  of  carbolic  fuclLsin. 
The  dye  is  alloweil  to  act  for  five  minutes.  The  cocci 
are  blue  on  a  re<l  background. 

10.  Fntvmonia. — In  all  pneumonic  conditions  the 
blood-streaked  sputum  should  be  examined  by  making 
simple  and  Gram  stains.  In  this  way  it  becomes  possi- 
ble to  recognize  the  pneumonic  fonn  of  plague.  Ordi- 
narily, however,  pneumonia  is  due  to  the  Fraenkel  dijplo- 
coccus  and  at  times  to  the  Frieillander  pneumobaciUus. 
The  form,  staining,  and  cultural  properties  of  these  or- 
ganisms i>ennit  ready  difTerentiation  and  identification. 
The  lance-shaped  diplococcus  of  Fraenkel,  a«  found  in 
the  body,  is  surrounde<l  by  a  capsule,  and  is  staine<l  by 
Gram's  method.  The  colonies  and  cultures  on  glycerin 
agar  are  very  faint  and  dewdrfip  like,  and  tend  to  die 
out  in  a  few  days.  Their  vitality  and  virulence  are  l)est 
preserved  by  cultivating  them  on  rabbit  blood  or  serum 
agar.  Calcium  broth  may  \ye  ustni  for  the  same  pur- 
pose. In  doubtful  cases  tlie  material  sliould  be  injected 
under  the  skin  of  the  ear  of  a  rabbit.  If  death  results 
the  diplococcus  will  be  found  in  large  numbers  in  the 
heart  blood  and  organs  of  tlie  animal. 

11.  f^nhits.— The  cause  of  this  disease  is  as  yet  un- 
known, but  it  is  to  be  found,  in  pure  condition  .so  to 
sjH'ak.  in  the  brain  and  spinal  cord  of  the  affect (hI  per- 
son or  animal.  The  iliagnosis  rests  uiK>n  animal  inocu- 
lation with  such  material.  A  few  drops  of  a  suspension 
of  the  brain  or  cord  are  injected  sulnlurally  into  a  rab- 
bit or  guinea-pig.  The  metho<l  has  been  alreatly  de- 
.•^cribeil. 

The  histological  changes  in  the  nervous  system  are 
very  >liirht.  and  it  has  been  suggt^sted  that  the  diagnosis 
of  rabies  may  be  hastene<l  by  making  an  examination  of 
sections  of  the  eon!  and  ganglia.  The  le>ions  are  not 
sufficiently  marked  in  all  rases  to  jHTiuit  «liairnosis.  and 
for  that  reason  this  method  should  not  l)e  relifd  u|)on  to 
the  exclusion  of  the  only  |)<).sitive  test,  that  of  auinial 
inoculation. 

The  rrecnt  work  of  \^'illiM!ns  iiiM)n  *'  Neirri  luxlies 
has  called  attention  to  the  fact  that  a  rapid  diauim^is 
may  Ix*  made  from  smear  ])r('parations  of  tiu»  brains 
from  animals  sufTerirg  from  »al)i('s.  After  a  long  series 
of  observations,  ixjtli  clinical  and  experimental,  the  De- 
partment of  Health  of  New  "S'ork  (  ity  has  ado|)ted  this 
methodof  <liagno>is.  Their  ])resent  metliod  of  j)roeediire 
is  as  follows:  Make  smear  preparations  frou)  the  cortex 
taken  fronj  the  re«rion  eorresiKniding  to  the  fi.vsiire  of 
Rolando.  Aminon's  horn,  and  the  cerebellum.  The  smears 
are  fixe<l  wliil<'  moist  in  a  solution  conn)osed  of  methyl 
alcohol  (|)reviously  neutralized  with  sodiiun  carlK)nate) 
containing   one-tenth   of  one   |kt  cent,   of   picric   acid. 


After  allowing  to  act  one  to  two  minutes,  pour  off  the 
fixing  fluid,  and  blot  with  fine  Alter  paper. 

The  stain  is  prepared  by  adding  five  drops  saturated 
alcohol  solution  methylene  blue,  and  one  drop  saturateil 
alcohol  solution  l)asic  fuchsin,  to  10  c.c.  distilled  water. 
Tliis  should  be  freshly  prepared  just  before  iising.  Pour 
stain  on  slide;  warm  until  it  steams;  pour  off;  rinse 
.smear  in  water;  blot  and  allow  to  dry.  I"^pon  examina- 
tion under  the  oil-immersion  lens,  the  *'  Negri  bodies  " 
will  be  found  in  the  nerve  cells.  The  cytoplasm  of  the 
*•  boiiies  "  takes  a  distinctive  red  color;  their  inner 
stnictures  a  dark  blue.  The  nerves  are  light  blue,  and 
the  blood  cells  a  pale  salmon-red.  At  room  temperature 
tliis  stain  is  not  permanent,  but  it  has  the  advantage  of 
being  a  very  rapid  method  for  the  diagnosis  of  rabies. 

12.  Tetanus. — The  point  of  inoculation  must  be  found 
first.  This  may  not  always  l>e  easy,  for  the  original 
wound  may  have  healed  over.  The  portal  of  entry  may 
be  a  bad  tooth,  or  the  wound  produced  by  an  old  rust v 
nail,  a  splinter  of  wood,  or  the  powder  grains  of  a  pistol. 
Cover-gla.ss  preparations  should  be  made  from  the  pas, 
if  there  is  any;  and,  if  not,  fnnn  such  serum.  bloo<l.  or 
ti.Hsue  as  can  be  obtained  from  the  wound.  They  should 
be  staineil  with  carbolic  fuclisin.  The  specimen  .should 
be  examined  for  **  drum  sticks  "  or  rods  with  terminal 
spores,  and  particularly  for  the  presence  of  rather  nar- 
row, long  bacilli.  These  are  present  even  when  no  spores, 
can  be  found. 

Cultures  should  he  made  on  glucose  litmus  gelatin^ 
and  at  the  same  time  a  series  of  glucose  agar  plates 
should  be  made  and  developed  at  37°  C,  either  in  hydro- 
gen or  in  the  pyrogallate  apparatus.  The  original  tissue 
should  be  planted  under  the  skin  of  a  white  mouse  and 
of  a  guinea-pig.  The  cultures  when  developed  are  care- 
fully searched  for  the  drum-stick  forms. 

13.  Tuberculosis. — The  pulmonary  form  is  usually^ 
recognized  by  an  examination  of  the  sputimi.  preferably 
that  which  has  been  c<)llected  in  the  morning  on  rising. 
The  cheesy  particles,  if  such  can  be  recognized,  should 
be  picketl  o\it  by  means  of  the  wire  and  spread  over  the 
cover-glass.  The  specimen  is  then  stained  bv  the  Ziehl- 
Neelsen  method  already  given.  The  red  rods  on  a  blue 
background  are  reatiily  recopiizeii. 

The  same  methoil  is  employed  in  the  examination  of 
pleuritic  fluid,  pus,  urine,  milk,  etc.  In  all  these  exami- 
nations, however,  two  facts  should  lie  borne  in  mind. 
In  the  first  place  the  tubercle  bacilH  may  be  present,  but 
in  such  small  numbers  that  they  escape  detection.  Again, 
acid-resisting  organisms,  such  as  the  leprosy,  smegma, 
timothy-gra.ss  bacillus,  etc..  may  l)e  present,  and  may  be 
easily  mistaken  for  the  tubercle  bacillus. 

In  either  case  it  is  the  animal  experiment  which  will 
serve  to  remove  the  iloubt.  When  the  tul)ercle  bacilli 
are  few  or  doubtful,  it  is  well  to  submit  the  material  to 
preliminarj'  cent rifugat ion.  The  deposit  can  Ikj  used 
then  for  staining  and  for  injection.  The  injections 
should  l)c  made  into  the  peritoneal  cavity  of  the  guinea- 
pig.  If  tul>ercle  bacilli  are  present  in  the  material  used, 
even  if  so  .scarce  as  to  be  unrecognized  by  the  microscope, 
the  animal  will  <levelop  the  <li.sejise  and  will  die  in  the 
course  of  a  month  or  two.  The  tuberculous  organs  and 
glands  can  be  examined  then  for  tulxircle  bacilli,  and 
cultures  can  Ik;  made  on  glycerin  agar,  potatoes,  and  on 
Hesse's  lleyden  agar.  Tlie  acid-resisting  bacilli,  other 
than  the  tubercle  bacillus,  are  not  fatal  to  animals,  and, 
moreover.  th(»  histological  changes  which  they  induce 
are  (juite  dilTerent  from  those  cause<l  by  the  tubercle 
bacillus. 

11.  Ti/photii  Fenr. — The  verification  of  the  diagnosis 
is  usually  nia<le  by  means  of  the  agglutination  test  of 
W  idal.  which  will  l>e  described  later.  The  direct  detec- 
tion of  the  typhoid  bacillus  in  fa'ccs,  urine,  blood,  rose 
s|H)t>,  and  in  water  presents  marktMl  difliculties.  The 
rt'ason  for  this  lies  in  the  very  great  similarity  which  ex- 
ist'^ between  the  ty])hoid  and  the  colon  bacillus.  Nu- 
merous nietho<ls  have  been  devise<l  for  the  purpose  of 
etTecting  a  distinction  between  these  two  organisms ;  and 
while  it  is  an  easy  matter  to  ditTerentiate  between  the 
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pure  cultures  of  the  typical  organisms  it  becomes  vastly 
more  difficult  under  natural  conditions,  especially  when, 
as  often  is  the  case,  the  para-colon  and  para-typhoid 
bacilli  are  present. 

Some  of  these  methods  endeavor  to  restrict  the  growth 
of  the  colon  and  of  adventitious  bacteria  by  the  addition 
of  antiseptic  substances  to  the  media.  Thus  carbolic 
bouillon,  Parietti's  carbolic  hydrochloric-acid  broth, 
malachite-green  agar,  and  crystal  violet  are  used  with 
"this  object  in  view,  but  there  can  be  no  doubt  that  weak 
typhoid  bacilli  are  also  inhibited. 

Other  methods  are  based  upon  the  unequal  diffusion 
of  the  two  organisms  in  special  media.  The  Stoddart, 
Hiss,  and  Capaldi  media  belong  to  this  class.  Again, 
the  effort  is  made  to  bring  out  differences  between  the 
colonies  of  the  Eberth  and  colon  bacilli,  as  in  the  case 
of  the  Holz  potato  gelatin,  Eisner,  Weil,  Hiss,  and  Pior- 
kowski  media.  These  are  all  described  in  the  forgoing 
pages.  Still  other  methods  seek  to  utilize  the  differ- 
■ences  in  the  fermentative  powers  of  these  organisms,  as 
evidenced  in  the  production  of  gas,  acid  products,  etc. 
I^astly,  there  are  several  methods  which  have  only  re- 
cently been  devised  in  which  the  distinction  is  effected 
by  means  of  the  agglutination  reaction.  That  of  Win- 
•delbandt,  as  modified  by  Schepilewsky,  certainly  seems 
to  be  effective  in  detect mg  typhoid  bacilli  in  tap  water. 
Its  real  value  in  the  examination  of  typhoid  frpces  re- 
mains to  be  demonstrated. 

Schepilewsky 's  procedure  Ls  as  follows :  Several  cubic 
centimetres  of  the  infected  water  are  added  to  50  c.c.  of 
bouillon  in  an  Erlenmeyer  fljisk,  which  is  then  incubated 
for  twenty-four  hours  at  37°  C.  The  culture  is  now  fil- 
tered through  a  sterile  cotton  filter  in  order  to  remove 
any  compact  masses  of  bacteria  which  may  be  present. 
The  filtrate  is  received  in  conical  centrifugating  tubes. 
A  very  active  serum  from  a  rabbit,  which  has  been  im- 
munized to  the  typhoid  bacillus,  is  then  added  to  the 
cloudy  filtrate,  and  this  is  set  aside  for  two  to  three 
hours  at  37°  C.  If  many  typhoid  bacilli  are  presents 
visible  agglutination  may  be  noted ;  but  if  they  are  not 
abundant,  the  masses  will  be  so  small  that  agglutina- 
tion may  not  be  detect eil.  In  either  case  the  tubes  are 
centrifugated  for  one  to  two  minutes,  after  which  the 
fluid  is  decanted  and  the  tubes  are  inverted  so  as  to 
drain  as  completely  as  possible.  Sterile  sodium-chloride 
solution  is  then  added  to  the  tubes  and  the  deposit  is 
taken  up  and  transferred  to  a  sterile  test  tube  which 
contains  glass  beads.  By  vigorous  shaking,  the  agglu- 
tinated masses  can  now  be  broken  up  and  a  homogeneous 
suspension  obtained.  A  glass  rod,  Dent  at  right  angles, 
is  then  dipi)ed  in  the  suspension,  and  streaked  thoroughly 
over  the  surfaces  of  a  number  of  plates  of  the  special 
agar.  The  latter  is  a  three-per-cent.  agar,  to  which 
after  sterilisation  in  an  autoclave  a  lactose  and  lacmoid 
solution  is  added.  This  consists  of  1.5  per  cent,  lactose 
and  0.04  per  cent,  lacmoid.  and  before  addition  is  boiled 
fifteen  minutes.  The  Petri  dishes  are  developed  at  37° 
C  for  twenty-four  hours.  The  typhoid  colonies  are 
round  or  oval  and  sharp-bordered ;  later  they  show  the 
tvpical  spreading  form,  and  the  color  of  the  centre 
cnanges  to  a  dirty  yellow. 

The  typhoid-like  colonies  should  then  be  examined 
imder  the  microscope  and  submitted  to  further  identifi- 
cation. A  suspension  of  the  colony  may  be  tested  for 
the  agglutination  reaction  with  typhoid  serum.  Pfeif- 
fer's  reaction  may  be  tested  for  by  injecting  a  mixture  of 
antityphoid  serum  and  the  organism  into  the  peritoneal 
cavity  of  a  guinea-pig,  as  described  under  Cholera.  The 
cultures  .«hould  also  be  tested  for  gas  production,  indol, 
milk  coagulation,  and  on  the  special  plating  rneiiia. 

The  malachite-green  enriching  method  of  Lentz, 
Endo  s  fuclisin  agar,  and  MacC^onkey's  bile-salt  lactose 
agar  are  recommended  by  different  workers  for  the 
reparation  of  the  typhoid  bacillus  from  faeces. 

For  the  cultivation  of  the  bacillus  from  patients' 
blood,  perhaps  the  ox-bile  mwlium  of  Coleman  and 
Buxton  furnishes  the  best  method. 

In  the  absence  of  the  serum  necessary  for  the  above 


method  recourse  ma^  be  had  to  the  plating  medium  of 
Hiss,  the  urine  gelatin  of  Piorkowski,  and  the  Dri^alski- 
Conradi  agar,  the  preparation  of  which  has  been  given. 

15.  A  nuniber  of  infections  due  to  moulds  and  allied 
forms  and  also  to  yeast-like  bodies  have  been  described. 
The  former  are  represented  by  the  streptothrices,  or, 
more  correctly,  by  the  actinomyces  of  Madura  foot  and 
of  cattle  farcy.  The  yeast  or  blastomycotic  affections 
have  been  noted  in  certain  forms  of  dermatitis,  and  may 
even  be  systemic  in  character.  In  all  these  diseases  the 
examination  of  the  pus  and  of  sections  of  tissue,  as  well 
as  the  culture  of  the  organism,  must  be  carried  out. 

16.  Protozoal  Diseases. — Several  very  important  dis- 
eases are  due  to  organisms  of  this  class.  The  examina- 
tion for  amoeba;  in  tropical  dysentery  has  already  been 
touched  upon.  The  sporozoa  include  among  others  the 
Plasmodium  of  malaria,  the  piroplasma  of  Texas  fever, 
of  "  spotted  fever,"  and  of  horses,  sheep,  and  dogs.  The 
flagellata  cause  the  various  trypanosomatic  diseases, 
such  as  the  surra  of  Asia  and  of  the  Philippine  Islands, 
nagana  or  the  tsetse-fly  disease  of  South  Africa,  dourine 
or  "  maladie  du  coit  "  of  the  Mediterranean  littoral, 
caderas  of  South  America,  the  Gambian  fever  and  the 
sleeping-sickness,  the  last  two  being  diseases  of  man. 
Moreover,  many  animals  harbor  in  the  blood  parasites 
of  this  group,  as  in  the  case  of  the  wild  rat. 

In  all  suspicious  cases  the  blood  should  be  examined 
for  these  two  groups  of  organisms.  The  Plasmodium  of 
malaria  is  found  especially  within  the  blood  cells.  The 
trypanosomes  are  free  in  the  plasma.  The  blood  may  be 
examined  direct  under  the  cover-glass,  or  in  hanging 
drop,  or  in  a  Ran\ier  slide.  Stained  preparations  can 
be  made  with  methvlene  blue,  thionin,  or  best  with 
some  modification  of  the  Romano wsky  method.  The 
preparation  of  the  specimens  and  the  staining  methods 
nave  already  been  described.  The  trypanosomes  of  the 
rat  and  of  nagana,  cultivated  by  Novy  and  McNeal,  are 
the  only  pathogenic  protozoa  which  it  has  been  possible 
to  grow  artificially.  Their  presence  is  best  detected  by 
direct  examination  of  the  blood,  though  at  times  they 
may  be  very  difficult  to  find,  and  may  require  daily  ex- 
aminations for  several  weeks. 

Determination  of  the  Thermal  Death  Point  op 
Bacteria. — In  this  work  and  also  in  testing  disinfect- 
ants it  is  necessary  to  have  almost  homogeneous  suspen- 
sions of  the  organism  to  be  tested.  Water  suspensions 
should  be  used  first,  and  later  those  of  bouillon,  serum, 
etc.  The  liquid  is  introduced  by  means  of  a  bulb  pipette 
into  the  tube  of  an  agar  culture.  The  gro\%'th  is  rubbed 
up  as  much  as  passible,  and  the  suspension  is  then  trans- 
ferred to  a  sterile  glass-wool  filter.  In  this  way  the 
masses  of  bacteria  are  removed.  The  cloudy  filtrate 
may  be  used  as  such,  or  it  may  be  diluted  so  as  to  have 
fewer  organisms  in  the  test.  It  may  be  used  as  such 
for  determining  the  action  of  moist  heat  and  for  testing 
disinfectants.  Again,  for  dry-heat  work  and  for  many 
disinfecting  tests  the  suspension  is  allowed  to  dry  upon 
the  surface  of  sterile  glass  slips,  glass  or  garnet  beads, 
silk  threads,  muslin  squares,  etc. 

To  test  the  action  of  dry  heat  a  number  of  cover-glasses 
on  which  the  test  organism  has  been  dried  are  placed  in 
a  sterile  Petri  dish  and  exposed  to  a  given  temperature. 
At  given  intervals  a  specimen  is  removed  and  planted  in 
bouillon. 

To  test  the  action  of  moist  heat  the  best  procedure  is 
to  draw  up  the  liquid  into  sterile  capillaries,  as  shown  in 
Fig.  5121.  The  tube  is  sealed  below  and  above  the 
liquid.  The  advantage  of  this  method  lies  in  the  fact 
that  the  heat  promptly  penetrates  every  part  of  the  sus- 
pension. A  nuinl:)er  of  tubes  thus  equipped  are  placed 
in  a  water-bath,  the  temperature  of  which  is  kept  at  a 
constant  point  by  means  of  a  regulator.  At  intervals  a 
capillary  is  removed,  cooled,  openetl  at  one  end,  and  the 
contents  are  expelled  into  a  tube  of  bouillon  by  gently 
touching  the  closetl  end  to  a  flame. 

Testing  of  Chemicals. — In  this  work  it  is  necessary'  to 
distinguish  between  the  antiseptic  and  the  disinfecting 
action  of  a  substance.     The  former  refers  to  the  amount 
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of  the  sul>stance  which  will  inhibit  the  growth,  but  not 
necessarily  kill  the  organisms.  The  latter  implies  the 
actual  destruction  of  the  test  object.  Obviously  a  sub- 
stance which  will  kill  bacteria,  when  diluted  sufficiently 
will  merely  restrict  their  growth,  and  when  the  dilution 
is  excessive  will  have  no  action  whatever. 

The  antiseptic  action  is  detennineti  by  adding  to  the 
suspension  in  lx)uillon  varjnng  amounts  of  the  chemical 


favorable  conditions.  For  the  purpose  of  practical  im- 
munization of  animals,  it  is  necessary  to  have  highly 
concentrated  toxins;  therefore,  precautions  must  be 
taken  in  cultivating,  to  bring  about  the  proper  condi- 
tions. Altliough  the  question  of  toxin  production  is  as 
yet  not  fully  understood,  experience  has  shownfi  that 
certain  media  are  more  favorable  than  others,  also  cer- 
tain strains  of  the  same  organism  vary  in  their  ability 

to  elaborate  toxins.  In  the  prepara- 
tion of  diphtheria  toxin,  Park  recom- 
mends as  a  suitable  culture  medium 
a  nutrient  broth  prepared  in  the  regu- 
lar manner  from  young  v^.  To 
each  litre  add  two  per  cent,  peptone 
(Witte),  and  sufficient  alkali  to  give  an 
alkalinity  equivalent  to  the  a!ddition 
of  8  c.c.  of  normal  solution  of  potas- 
sium hydrate  above  the  neutral  point 
to  Htmus.  Sufficient  nutrient  broth 
is  placed  in  thin  layers  (about  two 
Fig.  5121.— FllUnjr  of  Capillary  Tub«»8  for  Thernml  IVath-polnt  Det4>nninations.  c,  Tube  inches  deep)  in  large-necked  Erlen- 
flUeil  ready  to  be  seale.1  at  r ;  /»,  emptying  of  lube.    (Novy.)  meyer  flasks,  to  allow  free  access  of  air. 

After  inoculation  iJiith   B.  diphtheria ^ 


so  as  to  make  different  tiilutions,  for  example:  1  in  .500, 
1  in  1,000.  1  in  5.000.  1  in  lO.CKK).  etc..  solutions.  The 
tubes  thus  equipped  are  then  placed  in  the  incubator  for 
several  days.  The  very  weak  solutions  will  show 
growths,  while  the  very  concentrated  ones  will  show 
none.  The  amount  which  just  inhibits  the  growth  rep- 
resents the  antiseptic  power  of  the  substance. 

The  germicidal  action  of  a  gas,  such  as  fonnaldehyile, 
is  detennineil  by  exposing  cover-glass  preparations,  silk 
threads,  bit  of  muslin,  etc..  impregnated  with  the  sus- 
pension, dry  and  moLst,  to  the  action  of  the  gas  in  a 
tight  room.  At  the  end  of  the  exposure  the  preparations 
are  transferred  to  sterile  tubes  of  lx)uillon  and  inoculated. 

The  germicidal  action  of  liquids  is  ascertained,  either 
by  adding  the  solution  to  the  bacterial  suspension  or  by 
immersing  in  the  solution  the  dried  cover-slip  prepara- 
tions mentioned.  In  the  fonner  case,  at  stated  inter- 
vals, a  small  loop  of  the  liquid  is  transferred  to  bouil- 
lon, while  in  the  latter  case  the  slip  or  thread  is  first 
rinsed  in  sterile  water  and  then  placet!  in  the  bouillon. 

The  Serum  Agglutination  Tent. — The  serum  of  an  ani- 
mal which  has  lxM?n  immunized  to  a  germ  when  brought 
into  contact  with  a  suspension  of  that  germ  will  cause 
the  organisms  to  gather  in  masses.  This  fact  is  utilized 
in  the  Widal  test  for  typhoil  fever.  A  drop  of  the  se- 
rimi  from  a  typhoid  patient  is  diluted  with  ten,  twenty, 
thirty,  fifty,  one  liundre*!  drops  respectively  of  water  in 
a  watch-glass.  A  tlrop  of  each  mixture  is  then  trans- 
ferred to  a  c<»ver-gla,*is  and  inoculatwl  with  a  very  small 
amount  of  a  fresh  agar  culture  of  the  typhoid  bacillus, 
care  being  taken  to  avoid  an  excess  of  the  organisms. 
Hanging  drops  are  then  made  and  the  preparations  ex- 
amined under  the  microscope.  Tli^*  limit  of  the  reaction 
is  indicated  l)y  tlie  dilution  wiiicli  is  just  able  to  cause 
paralysis  of  motion  and  cluni])ing  in  one  lK)ur.  Instead 
of  <liluting  with  water  some  prefer  to  use  a  very  young 
bouillon  culture.  The  agglutination  test  is  most  deli- 
cate when  carrie<l  out  imder  the  microsco[x'.  Very  gootl 
results,  vi-silile  to  the  unaidiMJ  eve,  mav  be  ol)taine<l  bv 
adding  the  serum  to  lK>uilIon  culture  of  tlie  oriranism. 
The  tubes  tluis  treatcnl  should  l>e  set  aside  for  some 
hours  at  M^  V.  when  the  agglutinated  masses  will  settle 
to  the  lx)ttom  and  leave  the  licpiid  rlear.  When  apply- 
ing the  test  to  a  sus^K»cte<l  case  of  typhoid  fever  it  is  not 
always  ]^>.s.v.il)le  to  obtain  larjre  amounts  of  the  serum. 
In  such  instances  the  blood  may  1k'  placed  in  sinirle 
drops  on  a  sheet  of  filter  ])a per.  or.  iK'tter,  tinfoil.  The 
ililutions  can  tlien  be  ma<le  with  these  drops  of  dried 
blood  as  with  the  serum  itself.  The  application  of  this 
test  to  the  recognition  of  the  typhoid  bacillus  in  drink- 
ing-water, faeces,  etc.,  has  been  iriven. 

Prf'/mmtion  of  thr  Solul>l4'  linrtt  rinl  yoj**/*. v.-  .'Solu- 
ble or  extracellular  toxins  are  products  1  by  a  nutnlwr  of 
pathogenic  bacteria  {H.  diphtheria:,  H.  tetani,  li.  botulini, 
etc.)   when   grown  ui)on  proper  culture  media,  under 


the  flasks  are  incubated  between  35°  and  36*^  C.  The 
greatest  concentration  of  toxin  is  present  between 
the  fifth  and  eighth  days  of  bacterial  growth.  After 
the  tenth  day,  at  incubator  temperature,  the  toxicity 
decreases  more  or  less  rapidly,  owing  to  its  labile  char- 
acter. After  one  week's  growth,  a  test  for  purity  of 
culture  is  made  by  microscopical  and  culture  methods. 
If  found  pure,  the  bacteria  are  killed  by  the  addition  of 
ten  per  cent,  of  a  five-per-cent.  solution  of  carbolic  acid. 
After  standing  for  forty-eight  hours,  the  dead  bacilli 
settle  to  the  bottom,  and  most  of  them  may  be  removed 
by  filtering  the  broth  through  ordinary  sterile  filter 
paper.  IJottles  are  filled  with  the  so-called  toxin, 
sealed,  and  stored  in  ice  chest  until  needed.  A  hypo- 
derm  injection  of  0.01  c.c.  or  even  less  should  kill 
a  250  gm.  guinea-pig. 
The  bacillus  of  tetanus  also  produces  a  very  powerful 

Coison  under  artificial  means  of  cultivation.  Since  the 
acillus  of  tetanus  is  anaerobic  in  character,  its  cultiva- 
tion for  toxin  prtxiuction  must  be  varied  from  that  of 
diphtheria  bacillus.  Park's  method  consists  in  using  a 
nutrient  beef  broth  of  slight  alkaHnity,  containing  one 
percent,  peptone  (Witte),  0.5  per  cent,  common  salt, 
and  one  per  cent,  glucose.  The  broth  thus  prepared 
is  plactnl  in  flasks  until  they  are  about  two-thinis  filled, 
then  sufficient  molten  paraffin  (melting-point  about 
45°  V.)  is  addetl  to  fonn  a  semi-solid  covering  one-half  to 
one  inch  in  thickness.  The  whole  is  sterilized  and  when 
ready  for  use  the  flask  is  sufficiently  heated  to  liquefy 
the  paraffin  layer.  A  shake  culture  of  B.  tetani  in 
agar  is  dropfKnl  in  the  warm  medium.  The  heated 
broth  will  cause  the  agar  to  dissolve  and  liberate  the 
organisms  antl  spores.  When  ctK>l  the  paraffin  hardens 
over  the  broth  and  seals  it  off  from  the  air,  thus  produc- 
ing anaerobic  conditions.  The  agar  shake  culture  Is 
best  removetl  from  the  ttjst  tulxj  by  tjuickly  heating 
until  the  agar  alx)ut  the  wall  di.ssolv(?s;  then  it  may  lie 
poured  into  a  flask.  Precaution  should  be  exercised  to 
]>revent  outside  contaminations.  Allow  the  culture  to 
grow  at  a  temperature  of  37°  C.  for  five  to  six  days. 
After  the  necessary  tests  for  bacterial  purity  are  matle, 
the  living  organisms  and  spores  are  removed  by  first 
filtering  through  paper  pulp  (funnel  and  suction),  then 
through  a  Herkefeld  filter.  To  the  filtered  toxin  0.5 
percent.  carlK^lic  acid  is  .id<led ;  flasks  are  then  com- 
pletely filltMl,  sealed,  and  kept  in  a  cool  dark  place.  The 
strength  of  this  toxin  is  quite  variable,  much  depend- 
ing upon  the  comhtions  of  preparation.  According  to 
Park,  under  best  conditions,  the  amount  of  toxin  pro- 
duced in  cultures  on  the  fifth  day  may  be  such  that 
().0(K)()05  c.c.  is  a  fatal  dose  for  a  15-gm.  mouse. 
Tet.mus  toxins  as  prepan^l  by  the  above  methotl  may 
show  such  a  degree  of  toxicity  that  0.001  to  0.0001  c.c. 
will  cause  death  within  four  days  to  a  guinea-pig  weigh- 
ing from  300  to  350  gm. 
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These  two  toxias  indirectly  have  an  important  Ixiar- 
ing  upon  practical  medicine.  They  are  used  to  im- 
munize horses  in  the  preparation  of  specific  antitoxins. 
The  other  soluble  bacterial  toxins  may  be  prepared  in 
a  similar  manner,  but  the  composition  of  media  and 
conditions  must  bie  altered  to  meet  the  special  recjuire- 
ments  of  the  organism  under  cultivation. 

Methods  of  Immuntzfition. — Only  the  general  princi- 
ples of  active  unmunization  can  be  considered.  The 
injections  are  made  subcutaneously,  intraperitoneally, 
and  intravenously.  When  immunizing  a  horse  for  the 
production  of  antitoxin  serum,  the  injection  of  toxin 
should  always  be  made  subcutaneously.  Experience 
has  provetl  that  the  antitoxin  is  formed  much  more 
rapidly,  and  reaches  a  higher  concentration  in  the  blood 
under  such  procedure.  The  primary  dose  of  toxin  for 
a  normal  animal  must  be  very  small.  An  initial  dose 
of  O.OI  c.c.  of  diphtheria  toxin  has  proved  fatal 
to  a  horse.  Therefore,  in  immunizing  a  previously 
untreated  horse,  it  is  necessary  to  begin  the  in- 
jections of  diphtheria  toxin  (also  tetanus  toxin)  with 
a  dose  under  one-hundredth  of  a  cubic  centimetre, 
to  keep  within  bounds  of  safety.  A  repeated  injec- 
tion of  toxin  should  not  be  given  until  the  animal 
has  practically  recovered  from  the  reactionary  symp- 
toms of  the  previous  dose.  In  the  routine  immuniza- 
tion of  horses  against  diphtheria  Park  recommends  that 
the  initial  dose  be  about  20  c.c.  of  fairly  strong  toxin; 
the  second  and  third  doses  are  slighly  increased.  But 
with  each  of  these  injections  about  10,000  units  of  the 
antitoxin  is  given.  In  this  way  the  animal  is  protected 
until  it  has  an  opportunity  to  elaborate  its  own  anti- 
bodies, then  the  injections  of  antitoxin  may  be  discon- 
tinued. This  procedure  aids  in  bringing  an  animal 
without  danger  up  to  a  high  degree  of  immunity  in  a 
relatively  short  time,  as  compared  w  ith  the  older  method. 
In  either  case,  after  a  few  months'  treatment,  a  horse 
mav  withstand  several  hundred  cubic  centimetres  of 
higlily  potent  toxin,  at  a  single  injection,  without  seri- 
ous results.  When  a  .soluble  poison  is  injected,  a  true 
antitoxin  develops  in  the  animal  and  is  present  in  the 
blood  and  hence  in  the  serum.  This  is  the  case  in  diph- 
theria, tetanus,  and  venom  immunity.  On  the  other 
hand,  when  the  solid  cell  is  injected,  the  serum  may  ac- 
quire anti-infectious  properties,  the  best  instance  of 
which  Is  seen  in  the  anti-pest  serum.  The  organisms 
may  be  killed  by  exposing  them  to  the  action  of  ether, 
of  chloroform,  or  of  moist  heat  at  60°  C.  In  special 
ca.ses  the  attenuated  living  germ  is  vtsed,  and  at  times 
«ueA  the  most  virulent  form  is  employed.  By  the  in- 
jection of  cells  other  than  bacteria,  diverse  cytolytic 
sera  are  obtained.  Thus  the  injection  of  the  red  blood 
cells  gives  rise  to  a  hemolytic  serum.  The  temperature 
and  the  weight  of  the  animal  must  be  taken  daily,  since 
they  afford  the  best  indication  of  the  condition  of  the 
animal. 

Testing  the  Strength  of  Antitoxin. — The  strength  of  an 
antitoxin  is  expressed  in  immunity  units.  A  unit  repre- 
sents that  amount  of  serum  which  will  be  just  sufficient  to 
protect  a  250-gm.  guinea-pig  against  100  minimum  fatal 
doses  of  the  diphtheria  toxin.  Thus  if  0.1  c.c.  of  serum 
protects  against  this  dose  of  poison,  then  it  will  contain 
1  immunity  unit,  and  1  c.c.  of  such  serum  will  contain 
10  immunity  units.  It  is  possible  to  prepare  diphtheria 
antitoxin  of  such  strength  that  1  c.c.  will  contain  more 
than  1,000  immunity  units.  Usually,  however,  the  se- 
rum as  marketed  contains  about  200  immunity  units 
per  cubic  centimetre. 

Clibson,  working  under  the  directions  of  Park,  suc- 
ceeded in  preparing  a  concentrated  preparation  of  diph- 
theria antitoxin  by  precipitating  the  globulins  from  an- 
titoxic .senim  by  the  addition  of  certain  salts.  The 
globulin  precipitate  which  contains  the  antilxxlies  is 
purified  by  realssolving  and  precipitating  several  times. 
The  .salts  are  finally  removed  by  dialysis.  By  this 
method  a  preparation  may  be  obtained  which  contains 
1,.500  to  1.800  units  per  cubic  centimetre.  These  .<(>- 
called  antidiphtheritic  globulins  or  concentrated  anti- 


toxins are   now   prepared    by  different   serum   lalx)ra- 
tories. 

The  first  essential  is  to  ascertain  the  minimum  fatal 
dose  of  the  toxin,  by  which  is  meant  the  amount  of 
toxin  which  will  kill  a  2o0-gm.  guinea-pig  on  the  fourth 
or  at  most  on  the  fifth  day.  The  toxin  it.self  as  de- 
scribed is  a  bouillon  culture  of  the  diphtheria  bacillus, 
which  has  been  rendered  sterile  by  the  addition  of  a 
small  amount  of  carbolic  acid. 

Varying  amounts  of  the  serum  are  then  added  to  por- 
tions of  the  toxin  representing  one  hundred  minimum 
fatal  doses.  These  mixtures  are  then  injected  into 
guinea-pigs  of  the  weight  given.  That  fraction  of  a 
cubic  centimetre  of  the  serum  which  just  suffices  to  save 
a  guinea-pig  under  these  conditions  represents,  as  stated 
above,  one  immunity  unit. 

This  method  is  subject  to  some  error,  inasmuch  as  it 
has  been  found  that  a  serum  which  has  been  tested 
against  one  toxin  will  show  a  different  value  when  testetl 
against  another.  This  is  due  to  the  fact  that  the  toxin 
undergoes  changes  on  keeping,  and  is  converted  into  a 
non-poisonous  body  or  toxoid,  which,  however,  retains 
the  power  of  combining  with  the  antitoxin.  For  this 
reason  Ehrlich  proposed  a  new  method  of  testing  the 
antitoxic  value  of  a  serum.  A  standard  dried  antitoxin 
is  made  the  basis  of  the  measurement.  This  is  diluteti 
so  that  a  given  amount  just  represents  one  immunity 
unit.  The  test  dose  of  toxin  is  then  ascertaineil  and 
represents  the  amount  of  to.xin  which,  mixed  with  one 
immunity  unit  of  serum,  will  cause  death  on  about  the 
fourth  day.  The  senim  to  be  tested  is  then  diluted, 
mixed  with  the  test  dose  of  the  to.xin,  and  injected  into, 
a  guinea-pig.  If  the  animal  dies  in  a  day  or  two  it  is 
evident  that  the  serum  contains  less  than  one  immunity 
unit.  If,  on  the  other  hand,  it  lives  for  seven  or  eight 
days,  or  even  recovers,  it  shows  that  the  amount  of  se- 
rum taken  contains  more  than  one  unit.  By  lusing  suit- 
able dilutions  of  the  serum,  eventually  the  point  will  be 
reached  where  the  amount  taken  will  represent  exactly 
one  unit. 

Opsonic  Technique. — The  fact  that  certain  cells  of 
the  body  will  take  up  and  destroy  microorgani.sms  has 
been  known  for  years.  The  phagocytic  theory  of  im- 
munity is  based  upon  this  phenomenon.  Denys  and 
Leclef  were  the  first  to  demonstrate  the  presence  of  a 
substance  in  immune  serum  which  made  the  corre- 
sponding organism  sensitive  to  phagocytosis.  They 
snowed  that  this  substance  acted  upon  the  organism 
and  not  on  the  leucocytes.  More  recently  Wright  and 
Douglas  have  calleti  attention  to  the  fact  that  such  sen- 
sitizing substances  are  present  in  fairly  constant  amounts 
in  the  normal  blood.  This  substance,  which  they  call 
opsonin,  exists  in  much  lesser  amount*  or  widely  fluct- 
uating ^amounts  in  the  blood  of  a  patient  suffering  from 
specific  bacterial  infection.  The  opsonic  content  may 
be  increased  by  properly  vaccinating  with  killed  cult- 
ures of  the  specific  organism.  Bacterial  vaccines  are 
now  coming  to  play  an  important  role  in  the  newer 
therapeutics.  It  is  obvious  that  such  means  of  treat- 
ment must  be  carefully  controlled,  or,  instead  of  l^eing 
of  material  aid  to  the  Ixxiy,  they  become  a  damaging 
factor.  Therefore,  in  order  to  follow  opsonic  treatment, 
a  means  must  l)e  found  by  which  a  fairly  accurate  meas- 
urement can  l>e  made  of  the  opsonins  in  normal  bloods 
and  in  the  bloods  of  patients  suffering  from  any  bac- 
terial infection.  Wright  and  Douglas  have  practicallv 
overcome  this  difficulty  by  a  technical  method  by  whicK 
they  derive  the  so-called  "  opsonic  index."  This  "  in- 
dex "  simply  shows  the  relation  existing  between  the 
opsonic  content  of  a  patient's  blood  as  compared  with 
the  opsonic  content  of  the  blood  of  a  normal  person. 

The  general  method  used  in  deriving  the  opsonic  in- 
dex calls  for  the  following  materials:  Blood  serum  fn)m 
patient;  control  serum  from  normal  person;  nonnal 
washed  corpuscles,  and  the  bacterial  emulsion. 

The  same  technique  is  usoii  in  preparing  serum  from 
lx)th  the  patient's  and  normal  blood.  A  puncture  is 
made  in  the  lol)e  of  the  ear  or  one  of  the  fingers  with  a 
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m-etllc.  f 


kI  presHurv  in  iiNcd  to  caiixe  thv  blood  li 


ilrawn  up  into  a  pipette, 

Hmall  tn>l  tube,  iiUmt  one-quarter  inch  in  diameter  amt 
two  inches  in  length.  The  blood  is  allowed  lo  clot,  thus 
ppmiittinjc  the  Herum  to  spparale. 

To  secure  the  leucocytes,  tlie  hloo<l  is  drawn  from  the 
pntient  directly  into  a  «nioll  lest  tube  contiiiniiiR  about 
'>  c.e.  of  n  one-and-one-half  per  cent,  solution  of  wxliuin 
cilrntc.  This  solution  prevents  the  bloo<l  from  clollintt. 
4 'ne  cuhic  centimetre  of  blixxl  will  furnish  a  EufRcient 
number  of  leucocytew  for  the  test.  The  corpuscles  are 
centrifug:e<l  until  the  solution  above  the  packe<l  cells 
appears  transparent.  Carefully  remove  the  solution 
with  a  capillary  pipette,  then  add  about  lOc.c.of  phyxio- 
lucical.salt  solution,  and  shake  well  to  wash  thecells.  Cen- 
(rifu|cc  again  to  throw  down  the  corpuscles,  anil  remo^'e 
the  Milt  solution  with  ca|»llary  pipette.  Be  careful  not 
to  disturb  the  superficial  creamy  layer  of  bl<>od  cells,  as 
this  layer  containli  the  ftreater  share  of  the  leucocytes. 
When  the  fluid  has  been  rcniovc<l,  take  up  the  leucocyte 


shows  any  clotlin);  niu-st  be  rejected. 

The  bacterial  emulsion  nhoulil  be  a  uniform  suspen- 
sion, but  it  is  very  difficult  lo  avoid  some  clumpinf;  of 
iirjcanisms.  Different  oi^unisms  vary  in  this  rcKpect. 
Tubercle  bacilli  are  e.\tremely  hanl  to  get  into  a  uni- 
form suspension.  To  prepare  an  enmlsion  of  such  or- 
Kanisms  as  staphylococci,  streptococci,  pneumococci, 
and  such  bacilli  as  typlioid  and  colon,  cultures  are  icrown 
on  the  most  fuvoralilc  aear  medium,  and  used  fresh, 
ijf..  not  older  tlian  twenty-four  hours.  Remove  a  por- 
tion of  the  culture  with  a  medium-sized  platinum  wire, 
and  tratmfer  to  a  small  test  tube  containinft  3  or  4  c.c. 
of  [Avsiolo)iical  salt  solution.  With  the  wire,  carefully 
rub  the  mass  uf  organisms  against  the  wall  at  the  sur- 
face of  the  salt  solution  until  a  turbid  suspension  re- 
sults. Centrifuge  until  the  larger  particles  of  bacteria 
are  thrown  down,  but  discontinue  before  the  liner  sus- 
pension is  sedimented.  Experience  will  indicate  the 
proper  degree  of  lurNdity  which  is  desirable.  Wright 
rccnmtnends  that  the  bacterial  suspension  l)e  such  tliat 
fonr  to  five  cocci  arc  found  for  each  cull  in  the  hnal 
mixture. 

For  emulsion  of  tul>erclc  imcilli  some  workers  culti- 
vate the  »rg:inism  on  elycerin  agar  and  kill  llic  organ- 
isms by  e.\posurc  to  direct  sunlight  fur  twenty-four 
hours,  iir  by  ullier  means.  Some  of  the  crowth  is  re- 
moved fn>ni  the  culture  tube,  and  placed  in  a  small 
agnte  mortar,  where  it  is  llioroughlv  rubbeil  up  with 
l.-i  per  rent,  sail  .solulion.  The  roulling  sus|>ension  is 
cenlrifugeil  to  remove  chini])s,  Dilier  workers  jireiKire 
their  emulsion  of  lutHTcle  bacilli  from  dnml  and  gmimd- 
iip  l>acilli.  In  ]>n'p:irins  the  cniulsiiin.  the  [iniccdure  is 
theianuiasthc-iilsive.  lu  each  cil-h:  when  thecmulsion  is 
finishcil.  remove  miiimt  (sirlion  Inim  the  centrifuge  tulic, 
wilha  pi|M'tte,  ;iTi,l  reserve  fur  use.  Wright  slaH.-sth:il 
the  tul>ercl('  etiuiKicui  AliiinUi  be  of  such  thickni 
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work,  the  i 


>id  I 


f^icli 


n<l  I 


,:S': 
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Ills 


this  jHirpose  is  a  pifs'tte  made  bv  taking  gbiss  tuljing 
with  alK.ul  n  mm.  mn-nv.ii  ilLumHer  and  :ilioiit  1.^ 
cm.  in  lenglli.  Draw  oul  in  Hiiiiie  in  the  s;.nic  [uaniic-r 
as  descriU-.!  im.lcr  l';Mi.iir  pl,«-llcs  i  Ki;:.  -HHIti,  I.],  with 
the  exci'plioii  tli:.l  n<i  <'t:<]  roiislrietion  U  ia:\.U:  The 
capillary  [«.rli.)n  ..f  i-m],  >Iii.h1iI  b<;  iilK>ul  1^-|.'.  cm- 
long  and  about  1  mtn,  in  ili;iTiictrr.  A  rulili-r  nipple, 
such  as  is  umiI  on  :iii  iirdiii;irv  medifirie  dnipiKT,  is 
>^lip|>wl  over  the  biru'e  end,  l-heVin'iU^irv  end  i-  cut  olT 
sipiarelv  and  :i  mark  \-.  made  willi  :.  i:l:i>;  miirkim:  pen- 
cil al-.ilt  :l-4em,frotnilieeud.     1  -   .       .      - 


n  ol'  bliHid  foriHiselc>  (ton 


pill^.r 


flow.    I    pencil  mark ;   a  little  air  is  drawn  In  by  raising  the  blood 
i  column,  then  draw  in  an  equal  volume  of  serum  by  fiU- 
I    ing  up  to  the  pencil  mark ;   again  allow  an  air  bubble  to 
enter;  then  finally  draw  in  an  equal  volume  of  the  bac- 
terial suspension.     In  this  way  the  different  hub  pensions 
I   can  be  equally  and  accurately  measured.    Tbewholecon- 
i    tent  is  blown  out  of  the  pipette  on  a  clean,  hollow-ground 
I    slide,  where  it  is  thoroughly  mixed  by  drawing  up  and 
i   ejecting  from  the  pipette  several  times.    Finally,  the- 
whole  mixture  kept  free  from  air  bubbles  is  drawn  up 
into  the  pipcile  and  the  capillary  end  is  sealed  ulT  in  a 
flame.     Place  the  pipetic  containing  the  mixture  in  an 
inculwilor  at  37°  C.  for  fifteen  minutes  to  permit  phago- 
cytic action  to  take  place.     After  remoi-ing  from  the  in- 
cubator tlie  sealed  tip  of  the  pipette  is  broken  off,  and  tlio 
<    suspension  is  well  mixed  on  a  clean  hollow-ground  slide. 
Drops  of  moderate  size  are  placed  upon  each  of  a  num- 
ber of  clean  slides.     Spread  each  clrop  by  means  of  the 
,    end  of  a  second  slide,  as  la  done  in  ordinary  blood  work. 
I    .411ow  ihe  smear  to  air-dry  completely,  then  stain  with 
I    aqueous  methylene-blue  solulion.  or  with  a  polychrome 
dye  such  as  the  Wright  or  Irishman  stain.     In  the 
case  of  tubercle  bacilli  the  films  are  fixed  in  saturated 

■  aqueous  solution  of  mercuric  chloride  ten  minutes. 
\\  arh  in  water,  stain  with  Czaplcwsky's  carbol-fuchsin 
solution,  and  again  wash  in  water.  Decolorize  in  two- 
per-cent.  sulphuric  acid,  wash  well,  and  counter-stain 
one  minute  with  one-per-cent.  aqueous  solution  meth^l- 

]  ene  blue.  Dry  the  slaineil  preparations  and  examme 
under  high-power  objective.  The  baeillary  index  is 
found  by  talcing  the  total  number  of  bacteria  counted 
in  a  series,  and  <lividing  il  by  the  number  of  leucocytes 

I  making  up  the  scries.  Fifty  or  more  leucocytes  should 
make  a  seiies.  The  opsonic  index  is  derived  by  divid- 
ing the  value  {bacillaiy  index)  of  Ihe  patient's  senim  by 
the  value  found  for  the  normal  serum  used  as  control. 
It   is  an  advantage  to  collect   the  normal  serum  from 

I  three  or  four  healthy  persons  and  mix  all  together.  This 
gives  more  reliable  results  in  finding  the  opsonic  value 
for  the  normal  condition. 

'        In  making  counts  tor  the  opsonic  index,  the  personal 

1    equation  is  frequently  pronounced,   but   by  continued 

■  experience  this  factor  may  Ijeeomc  lessened  and  fairly 
constant.     Il  also  must  lie  noted  that  marked  discrep- 

I  nncies  exist  lietween  results  t)t  experienced  workers 
I  when  estimating  the  opnonie  inilex  of  the  same  sample 
of  senmi.  Himon  recommends  that  the  percentage  of 
I  phagoc^ting  leucocytes  be  estimated  in  connection  with 
Ihe  barilhi-y  index.  He  states  that  this  will  act  as  a 
check  upon  the  bacilliiry  index,  and  will  reveal  errors  in 
counting.  A  close  correspondence  exists  between  the 
baeillary  index  (Wriglitl  and  the  |)ercentago  inilex  of 

in  of  Air. — The  iHicleria  which  chance  to 
theair  arcin  a  dried  comlition.  and  lend  lo 
settle  when  the  imition  of  the  air  is  Icfs- 
encd.  The  simplest  method  consists  in 
ex]>i)sing  a  ]ilatc  of  gclalin  or  agar  to  the 
air  for  a  given  length  of  time.  Some  of 
the  organisms  settle  on  the  gelatin  and  ' 
eventually  give  rise  to  colonies.  Koch  im- 
proveil  slightly  upon  this  by  placing  the 
gelatin  plate  in  the  U>ttom  of  a  sterile 
cylinder  of  known  volume.  .After  open- 
ing Ihe  cylinder  in  a  given  locality  it  is 
closiyl  with  a  cotton  plug  and  set  aside, 
when  Ihe  orgnnifJius  contained  in  that 
viilumc  of  confiniil  air  settle  to  the  bottom 
on  the  Mirfape  of  the  plate.  The  results, 
it   will   lie  seen,  are  crudely  quantitative- 

(Fig,  .^.I'jj). 

Hesse's  meihod  con.sists  in  drawing  the 
air  thniugh  .1  large*  I'jimarch  roll  tube 
The  volume  of  the  air  drawn  through 
iiiniil  fnini  ih:it  of  the  asfurating  bottles. 
In  i1r'  air  impinge  upon  the  gelatin  sur- 
!»■>■  develoji   into   colonies  which   can  be 
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The  apparatus  ot  Pelri,  although  very  expensive,  may 
be  saul  to  give  tho  best  reHults.  It  consists  in  the  fir^t 
place  of  an  hit  ttiunp.  which  aiitomaticslly  registers  ihe 
movenienlK  of  llic  pinion,  and  thus  pves  the  volume  of 
the  air  nhicli  has  been  drawn  Ihroujth.  The  air  is  as- 
pirated through  !i  lulie  (Fig.  5124i  containing  several 


Appwunu  [iir 


ir  ADBlJlEg. 


layers  of  Bterile  sand.  The  nuapended  bacteria  arc  thiis 
fa^  back.  At  the  close  of  the  operation  the  snnd  is 
(raiwferrcd  to  a  Petri  plale.  where  the  barteria  will  fomi 
colonics  and  thus  become  accemible  tor  study. 

Instead  of  sand.  Sedgwick  and  Tucker  employed  a 
filter  of  sugar.  The  special  tube  employed  by  them  is 
^iDmi  in  Fig.  5125.  After  the  air  has  been  drawn 
thraugh,  the  sugar  Is  tnpped  down  mto  the  wide  portion 
of  the  tube,  then  gelatin  Is  added  and  warnied  until  the 
sugar  dissolves,  alter  which  an  Eemarch  roll  culture  Is 
made  in  the  same  tube. 

Other  workem  have  liltered  the  air  through  liquid 
media  or  through  ftelatin.  The  most  convenient  form 
of  apparatus  of  this  kind  is  that  of  Wurtx.  shou'n  In 
Fi^.  5126.  A  suitable  amount  of  gelatin  is  placed  in 
the  sterile  tube,  then  a  known  volume  of  air  is  drawn 
Ibrough,  after  which  the  gelatin  is  solidified  over  the 
ioner  wall  of  the  tube,  thus  forming  a  roll  culture. 

ExaminaHon  of  Soil. — By  meuns  of  a  small  sterile 
platinum  spoon  a  definite  volume  of  Ihe  soil  may  be 
transferred  to  a  Petri  plate,  where  it 
isifioroughly  milled  with  Ihe  medi- 
lua.    The  colonies  which  develop  can 
then  be  e?iamined.     In  this  wuy  it 
is  poseible  at  limes  to  deinotistrate 
the  prcMmce  of  the  antlirax  bacillus 
in  the  soil   of   an   infected   locality. 
Th«  detection  of  other  pathogenia 
bacteria,  as  for  instance  those  ot  tet- 
anus   and    malignant    <fdema,    can 
b«sl   be  mnile  Iw   introducing  a  quantity  of  the  soil 
under  Ihe  nWn  of  a  guinea-rae  or  rabbit. 

BramitiDtion  of  Water. — This  is  a  very  important  pro- 
cedure, anil  an  enormous  amount  of  work  hiu  been  done 
to  perfect  the  methods  of  work.    The  metho<l  foUowwJ 


ried  out  in  a  different  way  from  that  used  for  the  colon 
bacillus.  The  isolation  of  the  cholera  and  typhoid  or- 
ganisms from  water  has  already  been  de^cHbeil. 

The  water  which  Is  to  bt-  t»«i»l  bacteriolotrically  must 
be  received  into  a  sterile  glass-stoppered  bolllc.   and 
shonld  be  examined  al  once.     The  first  step  in  Ihe  es- 
aminotion   is  to  mgiie  geliilin 
platps.     By  means  of  a  sterile 
pipette  I  c.c.  of  water  is  added  f 

to  a   tube  of   gelatin.    mi.\eii  \     *     ^ 

tlioroufe'hly,  and  the  gelatin  is 
then  poured  out  into  a  Petri 
plate.  In  the  same  way 
plates  ar»  made  with  0.5  cc. 
and  with  one  drop  of  the  water. 
The  gelatin  plates  are  de- 
v«lope.l  at  20°  C.  for  several 
days.  The  colonies  are  then 
counted  and  examined  in  the 
usual  way.  When  only  a  few  . 
ctjlonica  are  present  on  a  plate 
thev  can  be  readily  counted 
mth  the  eye.  When  the 
number  is  large  special  coun- 
ters are  mode  use  of.  That 
of  Wolffhugel  (Fig.  5127)  is 
ruled  in  squares  of  1  c(n.  and 
fractions  thereof.  Another 
form  is  that  of  Latar.  A 
vtry  useful  and  cheap  substi- 
tute is  made  by  printing  the 
divided  circle  on  cord  paper. 
To  make  a  count,  the  number 
of  colonies  in  ten  or  more 
squares  is  ascertained,  and  the 
average  per  square  centimetre 
is  obtained.  The  area  of  the 
gelatin  on  the  plate  is  taken 
and  then  the  total  number  of 
colonics  on  the  plate  deter- 
mined, and  the  result  is  ev- 
pressed  per  cubic  centimetre 
of  water. 

Instead  of  using  Petri  plalos. 
the  Esmarch  roll  tube  can  be 
made.  To  count  the  colonies 
in  such  a  tube  Esmarch  de- 
vised the  counter  shown  in 
Fig.  5128. 

When  the  number  of  col- 
likely  to  be  extremely  y\q. 
-'     ■-     the    -"—■■-- 


SIM.- 


i-l  FIICT 


large, 

tion  of  polluted  ^ 
advisable  to  dilute  a  portbn  of  the  sample  with  a  known 
vohmie  of  sterile  water.  It  the  colonies  are  very  nu- 
merous on  a  plate,  the  counting  can  be  carried  out  l>est 
under  a  microscope.  Ehrllch  stops  are  placed  in  the 
eye-piecB  or  the  special  Ehrlicb  ocular  may  be  used. 
The  sae  of  the  opening  in  the  ocular  must  be  delemiined 
by  means  of  a  stage  micrometer.  The  average  niim- 
I   ber  of  colonies  for  a  given-aiial  opening  is  detcmiineil. 


l-io.  512.1- SedgwicM 


Oroblusoipe. 


and  from  this  the  total  number  on  the  plate  is  calculated. 
The  above  method  of  examination  gives  approxi- 
mately the  number  of  bacteria  which  are  present  in  a 
water,  and  to  some  extent  Information  as  to  the  kinii  uf 
bacteria.     It  is  of  great  value,  therefore,  in  conirolUng 
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the  work  done  by  ihe  nuter  fillers.  In  order  to  ascer- 
tain ihe  presence  of  p»thugeiiic  anil  other  bsctem  dpe- 
cinl  methods  must  be  re^orled 
tn.  The  method  which  hns  l>ecn 
employed  during  the  nasi  fifteen 
yeam  in  the  Hyioenic  Laboratory 
of  the  rniversity  of  Michijian 
conKiKls  in  planting  a  cubic 
centimetre  and  ft  drop  of  the 
wnlcr  in  lubes  of  bouillon,  which 
are  then  incubated  atSO'C.  If 
no  growth  forms,  as  often  ia  the 


a  growth  doeA  form,  a.  portion 
(I  c.c)  is  injected  into  n  miinea- 

CifE.  In  case  the  animal  dies  the 
eart  Mood  in  examined  for  the 
kind  oforKanism  present.  If  no 
ill  effects  follow  the  injection,  the 
water  may  be  said  to  be  free  from 
pBthoRenic  bacteria. 

Sewuge   contamination  is  iimi- 
ally    indicu'ed   by   the   presence 
of   colon   bacilli  and   of  etreplu- 
oocci.    The  presence  of  the  former 
is   tested    for   by  means  of    the 
Smith  fermentation   iiihe    (Fig;. 
51201;     I    C.C.   of   the   water  is 
added    to    ftlucosc    bouillon     in 
the    fermentation     tube,    which 
pju.   !)|9I.— Wuru'i  A[>-   i^  then  set  aside  at  37°  C.     The 
i«raiU9   tur    jUr    An-    formatbn   of  gas    indicates    the 
■'y****  probable  prcficnce   of   the   colon 

bacillus,  while  the  non-produc- 
tion of  KB8  points  to  the  absence  of  this  organism.  Fur- 
ther tests  are  necesxary  for  identification. 

Litmus-lactose  agar  plates  should  be  made  directly 
from  the  water  and  aliio  from  Ihe  fermentation  tutie 
when  gas  production  i>f  present.  Tlie  formation  of  red 
colonies  is  indicative  of  tlic  colon   biieilhi*. 


Fio.  siK.-KomnoBt: 

ferments   lactose,   whereas  typhoid-like   bac- 

lot.     For  the  same  purpose  lactiise  bouillon  iii 

employed  in  the  fennenlalion  tube. 


Another  procedure  if  to  plant  Ihe  water  ii 
bouillon,  or  in  Parielti's  Milution,  in  order  to  eUtnin 
many  of  ihe  more  common  bacteria. 


Neutral  red  bouillon  and  agar  are  also  used  for  culti- 
vating tlie  auspectel  colon  bacillus.  The  water  may  be 
planted  direct,  or  the  red  colonies •  fhicb  form  on  llie 

ria.  il2S.-»m\th'a  Feraientatloo  Tube. 

plate  may  ix  uac<l  for  inoculation.  The  coagulstbn  of 
milk  and  the  production  of  tlie  indol  reaction  are  adfU- 
tionai  testa  of  i dent  ifical ion.  F.  G.  Xofy. 

Revi.'cil  by  L.  W.  Famutener. 

8ADEN-BADEN  AND  THE  BLACK  FOREST.  GER- 
MANY,—The  region  of  llic  Bimk  Forest  (Schwarzwald) 
lying  t^i  the  east  of  the  Rhine.  lietwMn  Karlsruhe  and 
Basel  (Switierland),  Is  a  thickly  wooded  mountaiD  range 
of  great  beauty  and  picturestiuencM,  containing  many 
climatic  and  nimcral-waler  health  resorts.  The  most  of 
these  resorts  liave  only  a  summer  season  extending  from 
about  the  middle  of  May  to  the  end  of  September;  but 
the  open-air  cures  for  pulmonary  tubcrculoafa  remain 
open  Ihe  whole  year,  and  the  winter  season  is 'just  as 
crocaclous  in  tlic  treatment  of  this  disease  bb  are  the 
milder  seasons  of  the  year.  The  climate  in  general  Is 
that  of  Central  Kuropc.  with  the  addition  of  the  peculiar 
iofliience  of  the  mountains  and  the  thick  fir  forests.  The 
elevations  of  the  climatic  resorts  are  from  one  to  two 
thousand  feet.  In  this  country  comparable  resorts  are 
such  places  as  Rutland,  Mass.,  Saranac  in  the  Adiron- 
dacks.  and  Liberty.  N.  Y. 

Baden-Baden  (6:50  feet)  lies  at  the  entrance  of  the  Black 
Forest  from  the  north,  sii  miles  from  the  Rhine,  and 
is  beautifully  situateil;  it  ia  surrounded  by  hills  thickly 
wooded  with  the  dark  fir.  It  is  one  of  Mie  most  popular 
hpas  of  Europe,  and,  beudes  Its  permanent  populalloD 
of  15,000,  <t  Is  visileii  in  the  summer  by  about  60.000  pco- 

file.  Moreover,  the  environs  of  Baden  are  most  chann- 
ng,  and  one  can  either  begin  or  end  a  tour  of  the  Black 
Fores!  at  this  point. 

The  average  temperature  of  the  year  is  48.8"  F..  and 
for  the  summer  as  follows:  May.  58,B°  F,;  June.  60.3" 
F. ;  July.  62.8°  F. ;  August,  89.3'  F.;  September.  56.6' 
F.  For  the  autumn,  47,6'  F.;  winter,  M.r  F.  Th* 
yearly  rainfall  is  quite  large.  The  surrounding  hills 
afford  slielter  from  the  cold  winds  in  winter,  but  in  mid- 
summer they  prevent  the  cool  brcezte  from  mitigating  tbe 
lieat  which,  for  some  persons,  is  loo  great  for  cJimfort 

The  waters  contain  sixteen  grains  of  common  salt  U> 
the  pint,  at  a  temperature  of  110°  to  1.54'  F.     They  are 
used  for  drinking,  but  cliii'flj  for  bathing,  and  in  vari- 
ous forms  of  douches.    The  maladies  for  which  siicb 
waters  are   recommended  are  rheumatltm.  gout,  lith- 
Ecmia.  gastric  catarrh,  catarrh  of  the  bladder,  scrofula, 
chronic  racial  poisoning,  obesity,  and  chronic  catarrhal 
atf«ctians  of  tliu  respiratory  tract.  The  ellect  of  the  wabit* 
when  drunk  Is  diaphoretic,  diuretic,  and  laxative.     The 
Imth  CHtahlishmcDts  are  extensive  and  well   appointed, 
some  of  them  luxuriously  so.  and  include  hol-idr, 
vapor,  pine,  electric,  ana   raud  baths,  and  swim- 
ming pools.     There  is  also  an  inhalation  csub- 
lishtnent,  and  a  section  for  Swedish  massage  and 
medianicfll  gymnastics.     There   is  an  eUhontt* 
and  extensive   Contertationt-H/iiu  with   pleasant 
grounds,   and  near  at  hand  is   a    Drink-hnllt, 
most  frequented  in  the  early  mnming.  wlicn  the 
waters  are  drunk  to  the  accompaniment  of  music,  the 
usual   custom  in  European  apas.     Thexe   are  also  sev- 
eral private  sanatoria  under  comv'teot  diroction.    The 
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sanitary  condition  of  the  city  is  satisfactory,  and  the 
water  supply  for  domestic  purposes  comes  from  moun- 
tain wells.  The  accommodations  are  abundant,  excel- 
lent, and  of  varying  price.  The  baths  are  open  all  the 
year,  although  they  are  most  frequentt^d  during  the  sea- 
son (May  to  October).  There  are  also  milk,  herb,  and 
grape  cures.  The  situation  of  Baden  with  its  hills  af- 
fords opportunity  for  the  "Terrain -Cur."  One  can  also 
make  an  **  after-cure  "  here  after  a  course  of  more  active 
mineral  waters. 

East  of  Baden-Baden,  in  the  northeastern  part  of  the 
Black  Forest,  is  Wildbad  (1,410  feet),  a  much -frequented 
spa,  containing  indifferent  thermal  waters,  of  a  tempera- 
ture of  91.3°  to  104.5'  F.,  used  very  largely  for  bath- 
ing, although  they  are  also  used  for  drinking  and  gar- 
ghng.  The  town,  of  about  3,000  inhabitants,  lies  in  the 
narrow  wild  valley  of  the  Enz,  surrounded  by  hills  cov- 
ered with  pines,  and  possesses  an  agreeable  climate  and 
excellent  drinking-water.  The  mean  yearly  temperature 
is  46.5**  F.,  and  the  mean  monthly  temperatures  for  the 
season  are:  May,  53.7**  F. ;  June,  60.8"  F. ;  July,  68.r  F. ; 
August,  62.6''  F. ;  September,  55. 9**  F.  The  waters  are 
beneficial  for  the  class  of  cases  for  which  simple  hot  baths 
are  appropriate,  such  as  chronic  rheumatism,  gout, 
chronic  joint  pains,  metal  poisoning,  scrofula,  functional 
nervous  affections,  catarrh  of  the  respiratory  organs, 
nervous  dyspepsia,  convalescence  from  acute  and  chronic 
diseases,  certain  gynaecological  affections,  and  chronic 
skin  eruptions.  The  bracing  mountain  air  found  here 
also  enhances  the  value  of  a  visit  to  this  resort.  The  ap- 
plication of  the  waters  is  chiefly  in  bathing,  and  they  are 
conducted  from  the  wells  in  a  continual  stream  at  their 
natural  temperature.  There  are  also  electric,  steam,  and 
hot-air  baths;  massage  and  gymnastics.  There  are  sev- 
eral bath  establishments,  the  property  of  the  Government, 
two  excellent  ones,  the  Great  Bathhouse  and  the  KOnig 
Earls  Bad,  and  others  for  the  poor  or  those  of  slender 
means.  There  are  a  variety  of  outdoor  amusements, 
such  as  fishing,  shooting,  and  tennis;  and,  as  in  almost 
all  these  resorts  so  largely  visited  by  English  and  Ameri- 
cans, an  English  church. 

Not  far  from  Wildbad  is  SchSmberg  (2,130),  where  is 
situated  a  sanatorium  for  pulmonary  tuberculosis  con- 
ducted by  a  physician  formerly  attached  to  the  Falken- 
stein  Sanatorium,  and  in  a  similar  manner. 

St.  Blasien  (2,530  feet),  in  the  southeastern  part  of  the 
Black  Forest,  has  an  excellent  climate  and  situation, 
affording  mountain  and  forest  air.  and  is  resorted  to  both 
in  summer  and  in  winter.  There  are  pleasant  walks  among 
the  forests  in  the  neighborhood,  and  the  paths  are  ar- 
ranged for  the  "Terrain -Cur."  There  is  a  well-known 
sanatorium  here,  open  the  whole  year  for  the  open-air 
treatment  of  pulmonary  tuberculosis. 

At  Nordrach  (1,470  feet),  near  the  centre  of  the  Black 
Forest,  is  Dr.  Walther's  celebrated  "Nordrach-Colonie." 
in  a  protected  position,  looking  toward  the  south.  The 
success  of  Dr.  Walther  in  the  treatment  of  pulmonary 
tuberculosis  has  given  this  place  and  name  a  world-wide 
fame;  with  the  English,  especially,  this  sanatorium  is 
very  popular,  and  the  sanatoria,  now  so  frequently  being 
established  in  England,  follow  Dr.  Walther 's  methods, 
and  sometimes  take  the  name  ""  Nordrach." 

The  climate  at  all  these  open-air  resorts  in  the  Black 
Forest  is  practically  the  same:  the  air  is  fresh  and  pure, 
fairly  dry  and  equable,  and  although  cold  in  winter 
(mean  winter  temperature,  29.6**  F.)  it  is  sunn  v  and  there 
is  protection  from  the  wind.  The  mountain  influence  is 
also  apparent,  and  the  thickly  wooded  character  of  the 
country  is  not  without  value. 

BEidenweiler  (1,450  feet),  in  the  lower  part  of  the  Black 
Forest,  is  a  popular  summer  resort  and  spa,  and  possesses 
great  beauty  of  situation  and  an  excellent  climate,  pure 
air  with  a  moderate  humidity  of  seventy  per  cent.,  and 
an  equable,  mild  temperature.  The  mean  average  month- 
ly temperatures  are :  May,  53.8**  F. ;  June,  61.5°  F. ;  July, 
W.6"  F. ;  August,  62.8^  F. ;  September,  57.4'  F.  The 
yearly  rainfall  is  about  forty  inches.  Badenweiier  is 
used  much  more  for  a  climatic  health  resort  than  for  its 
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waters,  which  are  indifferent  thermal  (of  84*  F.).  They 
are  used  in  drinking,  in  garbling,  and  in  baths;  and 
for  various  maladies — gout,  rheumatism,  neurasthenia, 
chronic  neuralgia,  diseases  of  the  skin,  catarrh  of  the 
respiratory  passages,  dyspepsia,  dysmcnorrlxra,  etc. 
There  are  two  public  bathing  pools,  the  "beautiful  mar 
ble  bath,"  an  open  swimming  pool,  and  bath-rooms  in  a 
number  of  hotels.  The  baths  are  sometimes  artificially 
heated,  and  common  salt  is  added  to  render  them  more 
stimulating.  The  milk  and  whey  cures  can  also  be  taken 
here.  The  sanitary  conditions  of  the  town  and  the  water 
supply  are  good.  There  is  also  a  steam  disinfecting  ap- 
paratus. The  accommodations  are  good  in  hotels  and 
pensions.  In  the  vicinity  of  Badenweiier  are  various  re- 
sorts of  different  elevations  which  offer  favorable  climatic 
conditions. 

Rmpoldsau  (1,856  feet)  is  situated  in  about  the  centre  of 
the  Black  Forest  near  the  Kniebis  Mountains,  in  a  thickly 
wooded  valley,  with  typical  forest  scenery,  rocky  preci- 
pices, cascades,  and  the  ever-present  fir  trees.  The  waters 
are  gaseous  chalybeate,  containing  bicarbonate  of  iron, 
sulphate  of  sodium,  carbonate  of  calcium,  and  free  car- 
bonic acid  gas.  The  waters  are  taken  internally  in  anae- 
mia, chlorosis,  debility,  dyspepsia,  catarrhal  conditions 
of  the  stomach  and  bowels,  etc.  Iron  baths  are  also  used 
from  two  springs  containing  a  small  amount  of  iron  and 
rich  in  carbonic  acid  ^as.  Mud  baths  are  used  exten- 
sively here,  and  are  said  to  be  effective  in  chronic  rheu- 
matic swellings,  various  sexual  disturbances  such  as 
amenorrhoea,  spermatorrhoea,  and  impotence.  There  are 
also  pine-needle,  electric,  and  sand  baths,  with  massage 
and  gymnastics.  The  baths  are  heated  by  Schwarz's 
method,  which  consists  of  the  introduction  of  steam  into 
the  double  bottoms  of  the  separate  baths.  There  are  two 
well-appointed  bathhouses  containing  twenty-five  bath- 
rooms. The  yearly  average  is  about  thirty -five  hundr^ 
baths.  The  water  from  some  of  the  springs,  viz., 
Josef's,  Leopold's,  and  Wenzel's,  are  bottled  and  largely 
exported,  as  is  also  the  salt  (Rippoldsau  salts).  The  ac- 
commodations are  good.  The  rural  simplicity  of  the 
place  remains,  many  of  the  old-time  costumes  being  still 
worn  by  the  natives. 

There  are  numerous  other  small  spas  and  climatic  re- 
sorts in  the  Black  Forest,  all  attractively  situated  and 
affording  opportunities  for  hydrotherapeutic  treatment 
or  open-air  life  in  a  fresh  invigorating  atmosphere.  In- 
deed, a  walking,  bicycle,  or  automobile  tour  through 
this  most  picturesque  region  may  well  be  considered  a 
cure  in  itself  for  tired  nerves  and  the  mentally  over- 
worked ;  and  the  writer,  from  pereonal  experience,  can 
bear  witness  to  the  charm  and  restfulness  of  such  an 
excursion :  the  air  is  so  fresh  and  invigorating,  the  food 
so  good,  the  country  scenery  so  attractive,  and  the  sing- 
ing of  the  skylarks  so  sweet  and  seductive. 

Edward  0.  Otis. 

BAQN^RES-DE-BIGORRE.— Bagn^res-de-Bigorre    is 

a  town  of  about  12,000  inhabitants,  attractively 
situated  in  the  Hautes-Pyrt^n^s,  in  the  extreme  south- 
ern portion  of  France,  not  far  from  the  Spanish  border. 
The  town  lies  in  the  foothills  of  the  Pyrdn^^es  at  an  ele- 
vation of  1,800  foet.  The  surrounding  country  is  very 
beautiful  and  affords  many  opportunities  for  pleasant 
excursions. 

The  climate  is  mild  and  bracing  without  sudden 
changes ;  the  atmosphere  is  clear  and  pure,  partaking 
more  or  less  of  the  characteristics  of  elevatea  regions: 
periodic  winds  traverse  the  valley,  tempering  the  heat  of 
the  warmest  days.  The  mean  annual  average  tempera- 
ture is  46.5*^  F..  and  there  are  147  rainy  days  in  the  year. 
The  regular  season  extends  from  June  Ist  to  October  Ist, 
although  the  place  is  frequented  both  winter  and  summer 
by  the  residents  of  Pau — a  health  resort  in  the  \ncinity — 
for  the  purpose  of  escaping  the  heat  in  summer,  and 
enjoying  the  clear,  dry,  bright,  and  slightly  frosty  days 
of  ^^nnter. 

The  town  is  nictiire.s'|uc.  with  a  Spanish  appearance, 
clean  and  cheerful,  with  a  casino,  music,  shops,  an  Eng- 
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lish  church,  many  delightful  excursions,  and  interesting 
Roman  remains.  It  is  a  good  place  for  a  long  or  short 
stay.     The  accommodations  are  good  and  reasonable. 

There  are  three  classes  of  waters  obtained  and  used  at 
this  spa:  A.  Sulphate-of-lime  springs  with  a  trace  of 
arsenic;  B.  sulphur  waters;  C.  cold  femiginous  waters. 
The  sulphate-oi-lime  springs  are  the  characteristic  waters 
of  the  place  and  are  of  a  temperature  varying  from  88® 
to  122®  F.  They  are  used  both  internally,  and  externally 
in  the  form  of  baths,  douches,  massage,  inhalation,  va- 
por baths,  etc.  There  are  a  large  number  of  hot  sul- 
phate-of-lime springs;  the  Source  Salies  is  the  hottest 
and  is  without  sulphur.  The  water  in  appearance  is 
clear,  odorless,  and  of  an  insipid  taste.  The  direct 
effect  of  the  waters  when  taken  intemallv  is  to  stimulate 
the  appetite  and  digestion,  increase  tne  excretion  of 
urine,  and  render  more  active  intestinal  and  bronchial 
secretions.  The  baths  are  sedative  and  soothing  to  the 
nervous  system;  render  the  circulation  fuller  and  more 
steady,  and  the  respiration  more  easy. 

The  maladies  for  which  these  waters  are  principally 
employed  are  those  connected  with  the  nervous  system, 
sucti  as  hysteria,  neurasthenia,  insomnia,  cases  of 
overwork,  chorea,  neuralgia  and  ansmia,  chlorosis, 
gastrointestinal,  cutaneous,  and  arthritic  disturbances 
depending  upon  a  neurotic  cause ;  catarrhal  conditions 
of  the  respiratory  passages;  and  uterine  troubles.  "The 
dominant  indication  at  Bagndres-de-Bigorre,"  says  Bur- 
ney  Yeo,  "is  neurasthenia.  ' 

The  contraindications  are  acute  febrile  affections  and 
arteriosclerosis  in  elderly  persons. 

There  are  two  bath  establishments  wth  all  the  appli- 
ances for  the  various  kinds  of  baths. 

Considering  the  beautv  of  the  situation,  the  excellent 
climate,  the  charm  of  tne  town,  and  the  effects  of  the 
waters,  one  could  hardly  imagine  a  more  favorable  resort 
for  a  neurasthenic,  or  one  afflicted  with  insomnia. 

Edward  O.  Otis. 

BLACKWATER  FEVER.— Synonym,^.— Hsemoglobin- 
uric  malarial  fever,  Bilious  hiemoglobinuric  fever, 
Malarial  hsemoglobinuria. 

Definition. — A  disease  or  form  of  disease  associated 
with  malarial  infection,  caused  possibly  by  an  invasion 
of  some  special  form  or  forms  ot  malanal  parasites,  and 
charactenzed  by  fever,  jaundice,  and  hsemoglobinuria. 

Geographical  Distribution. — The  disease  was  first  de- 
scribed early  in  the  nineteenth  century  by  French 
naval  surgeons  stationed  at  \o8sib6.  an  island  off  the 
northwest  coast  of  Madagascar.  It  is  prevalent  in  the 
flat  coast  regions  of  tropical  Africa.  esf)ecially  on  the 
Ciold  Coa.st  and  in  the  Congo  basin,  and  is  said  to  be 
increasing  in  thest*  recions  of  late  years.  It  is  encoun- 
tered in  Southern  ciiina.  in  some  districts  of  India, 
in  Siani  and  the  East  Indies,  and  in  Asia  Minor.  Castas 
an?  occasionally  seen  in  (ireece.  Italy,  and  Spain.  The 
disease  is  not  unknown  in  the  Southern  United  States. 
It  is  not  unconunon  in  the  West  Indies:  and  on  the 
Isthmus  of  Panama  it  causes  a  considerable  niunln'r  of 
deaths  every  year.  Hn'ino^lobiuuric  fever  is  found 
only  in  regions  where  malaria  is  exceedingly  prevalent  in 
its  severer  forms.  .And  it  is  not  found  in  all  t»f  such  re- 
gions. For  instance,  malarial  fever  prevails  through- 
out India:  hut  only  in  certain  notorious  districts  in 
Assam,  I'pper  Burmah  and  the  Terai  is  llaekwater 
fever  encountered.  In  other  rejjions  of  India  it  is  prac- 
tically unknown.  The  same  is  true  of  British  Cluiana. 
Laveran  never  saw  black  water  fever  in  Algt^ria. 

Etioloffi/.-  It  is  ({uite  gen(»rally  accepted  now  that 
blackwater  fever  is  a  form  of  Uia'aria.  It  occurs  only  in 
malarial  rcjions:  and  if  examination  of  tlx*  blood  has 
been  made  in  time,  coniix'tent  ol)s<»rvers  have  been  able 
to  demonstrate  malarial  parasites  in  nearly  every  case, 
though  their  siM'cific  characters  wen*  not  always  de- 
tennined.  Thus,  in  hlood  examinations  made  on  the 
day  preceding;  the  ha'moirlobinuric  attack.  Stephens  ami 
Christ opliers^  and  .Mannaberg-  have  found  parasites, 
either  estivo-autumnal,  tertian,  quartan,  or  of  mideter- 


mined  character,  in  95  per  cent,  of  cases.  F.  Plehn 
found  parasites  in  16  out  of  19  cases  examined  on  the 
first  day  of  the  disease,  in  2  out  of  9  cases  examined  on  the 
second  day,  and  in  none  of  6  cases  examined  after  the  sec- 
ond da^.  Very  early  in  the  attack  the  disintegration  of 
the  infected  corpuscles  deprives  the  parasites  of  their 
corpuscular  hosts  and  they  perish  in  tne  planna. 

All  races  are  susceptible  to  the  disease.  Europeans 
are  most  susceptible,  negroes  least  so.  The  European 
sojourner  is  seldom  attacked  during  his  first  six  months, 
and  Crosse  states  that  a  first  attack  is  rarely  experienced 
after  three  years  of  residence.  Children  are  seldom 
attacked,  and  women  less  frequently  than  men.  After 
a  prolonged  residence  in  a  tropical  place  where  malaria 
and  blackwater  fever  are  prevalent  and  where  the 
patient  has  suffered  attacks  of  malaria  in  its  ordinary 
forms,  removal  or  return  to  a  cold  climate  often  results 
in  an  attack  of  blackwater  fever.  Bodily  exertion, 
injuries,  excesses,  and  all  weakening  influences  predis- 
pose to  attack  as  is  the  case  with  other  diseases.  Indi- 
vidual susceptibility  probably  varies.  One  attack 
predisposes  to  recurring  attacks  which  almost  in- 
variably follow  and  one  of  which  is  likely  to  be  fatal. 
Fisch  has  seen  permanent  recovery  after  ten  or  more 
attacks  and  believes  that  after  the  fourth  attack  there 
is  a  diminishing  danger  of  fatal  result. 

The  administration  of  quinine,  even  in  small  dosage, 
has  sometimes  acted  as  the  immediate  exciting  cause  of 
the  hsemoglobinuric  s3m[iptom. 

Pathology. — The  gross  patholc^y  of  the  disease  is  the 
pathology  of  malaria.  The  very  extensive  and  rapid 
destruction  of  red  corpuscles  in  the  attack  is  the  dominant 
feature  of  blackwater  fever,  and  is  thus  explained  by 
Scheube:'  **In  certain  particulariy  notorious  fever 
regions  a  constant  destruction  of  red  blood  corpuscles 
takes  place  under  the  influence  of  chronic  malariid  in- 
fection. In  consequence  of  the  continued  and  unusual 
demands  which  are  made  on  the  blood-forming  organs 
these  no  longer  grow,  so  that  they  partly  yield  a  prod- 
uct weakened  in  its  capacity  for  resistance.  A  new  in- 
vasion of  parasites  sumces — even  of  the  otherwise  be- 
nign tertian  parasites — with  the  virus  formed  by  them 
alone,  or  in  conjunction  \iith  another  poison  introduced 
in  the  system,  namely,  auinine  (exceptionaDv  the  latter 
alone),  to  cause  a  wholesale  destruction  of  red  blood 
corpuscles,  infected  and  non-infected,  and  thus  to  orig- 
inate blackwater  fever.  A.  Plehn  explains  that  as,  m 
this  process  of  disease,  the  least  valuable  blood  corpus- 
cles }x>rish.  a  large  dose  of  quinine  can  be  borne  a  few 
days  later  without  exercising  a  deleterious  influence. 
In  this  enormous  destruction  of  red  blood  corpuscles 
the  dangtT  of  blackwater  fever  consists.  The  iuemo- 
globin  released  in  great  quantities  is  partly  taken  up  by 
'  the  kidneys-  and  st»creted  with  the  urine,  and  partly 
invades  the  circulation  of  the  portal  vein  and  becomes 
transformed  into  biliary  pigment  in  the  liver.  The 
result  is  a  superfluous  production  of  bile.  As  the 
liver  is  unable  to  excrete  this  completely,  a  portion 
finds  its  way  through  the  lymphatic  vessels  into  the  blood, 
and  in  this  manner  icterus  is  originated  (Senator's 
cythaMuolytic  icterus).  Hemoglobinuria  and  icterus 
an\  therefore,  the  principal  features  of  blackwater 
fever.'' 

Examination  of  the  blood  reveals  poikilocytosis, 
with  maerocytes  and  microcytes.  Sambon  has  observed' 
an  absolute jeucocytosis  in  some  cases.  Pigment  granules 
are  abs<»nt.  The  i)lasma  is  stained  wiui  hemoglobin 
in  solution.  The  apiH»arance  of  nucleated  red  cells  is 
a  sign  of  commeneuig  regeneration.  The  haemoglobin 
falls  rapiilly.  a  ha^moglobinuric  at  tack  frequently  caus- 
ing a  loss  of  one-third  of  the  existing  percentage,  even 
tlioujrh  that  w<Te  already  h)w.  Liacaseof  Brem's*  the 
luemoglohin  fell  from  42  to  28  i)er  cent,  in  twenty-four 
hours,  and  continued  to  fall  till  it  reache<i  17  per  cent. 
The  loss  of  luenio^xlobiu  is  apt  to  continue  for  a  day  or 
two  after  tlie  cessation  of  ha'moglobinuria.  O^ing 
to  the  fact  that  corpuscular  destruction  takes  place 
faster  than  the  ha'UiogloInn  is  eUminated  by  the  kidnej'S 
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or  convert<?d  into  bile  pigment  by  the  liver,  the  color 
index  is  apt  to  be  above  nonnal  during  the  attack, 
thousrh  it  falls  below  normal  later  when  blood  regenera- 
tion nas  begim. 

Post  mortem,  the  kidneys  of  a  rapidly  fatal  case  are 
found  to  be  enlarged  and  congested,  **the  tubules 
blocked  with  haemoglobin  infarcts,  the  cells  laden  \iith 
yellow  pigment  grains." 

Symptoms. — The  prodromes  are  identical  with  those 
of  a  malarial  attack,  \nz.,  malaise,  lumbar  pain,  sense  of 
heaviness  and  apathy,  >\ith  mild  headache  and  anorexia. 

The  actual  commencement  of  the  disease  is  usually 
with  severe  and  prolonged  rigor  and  rapid  rise  of  tem- 
perature to  104°  or  105°.  In  some  cases  the  initial  rise 
18  slight,  not  exceeding  100°.  The  attack  may  even 
run  a  nonfebrile  course.  There  is  restlessness,  with 
sense  of  oppression  and  hopelessness.  Afti»r  a  few 
hours  there  is  usually  a  transient  perspiration  \^ith  only 
slight  remission  in  the  fever,  followed  by  a  second  and  per- 
haps even  by  a  third  rigor  and  exacerbation  within  the 
first  twenty-four  hours. 

Generally  from  the  beginning  there  is  violent  bilious 
vomiting  with  abdominal  pain  and  intense  thirst.  There 
may  be  diarrhoea,  the  stools  l>eing  bilious  and  at  times 
tarry  from  the  extravasation  of  blood  sc^rum  containing 
free  haemoglobin  into  the  intestine.  Sometimes  there  is 
constipation  instead  of  diarrhoea.  The  liver  is  apt  to  be 
enlarged  and  tender  to  pressure  es|x»cially  over  the  gall 
bladder.  Enlargement  of  the  snlei^n  is  tfie  rule,  though 
it  may  be  masked  by  intestinal  distention,  tympanites 
being  a  frequent  condition  in  blackwater  fever.  Jaun- 
dice appears  early,  generally  within  the  first  twenty- 
four  hours,  and  mcreases  rapidly.  It  is  seldom  very 
deep  in  color  and  it  usually  disappears  within  a  few  days. 

The  urine  is  almost  invariably  markedly  reduced  in 
quantity.  Very  early  in  the  attack,  sometimes  even  be- 
fore the  outbreak  of  the  fever,  the  hcemoglobinuria 
appears,  the  urine  being  thick,  opaque,  and  of  a  yellow, 
red,  or  blackish-brown  hue.  It  usually,  though  not 
always,  acid.  The  specific  gravity  is  generally  high, 
1.030  to  1.032.  The  albumin,  estimated  by  Esbach's 
method,  is  generally  from  .05  to  .2  per  cent.  Biliary 
pigment  and  bile  acid  are  often  present.  If  the  urine  hie 
shaken  it  forms  a  red  or  yellow  froth.  When  allowed  to 
stand,  a  copious  sediment  forms,  which  contains  epithe- 
lium, grains  and  flakes  of  haemoglobin,  ho^matoidin  crys- 
tals, and  hffimoglobinuric  casts.  It  is  exceptional  to 
find  a  few  red  blood  corpuscles.  The  quantity  of  urine 
is  diminished  and  its  evacuation  is  frequent  and  painful. 
Occasionally  there  is  complete  anuria. 

The  attack  inevitably  produces  a  sudden  and  severe 
amemia,  and  the  bodily  strength  is  lost  with  correspond- 
ing rapidity.  There  is  a  small  and  irregular  pulse  with 
dyspncca,  and  hemorrhage  from  the  nose  is  common; 
from  the  gums  or  in  the  skin  hemorrhages  are  less 
common. 

In  fatal  attacks,  death  is  apt  to  occur  during  the 
second  week  of  the  disease.  It  may  be  the  direct  result 
of  cardiac  insufliciency,  of  thrombosis  or  embolism,  or 
of  the  severe  blood  dyscrasia.  From  the  inability  of  the 
kidneys  to  perform  their  function  death  sometimes  en- 
sues from  urcpmia  with  all  the  usual  symptoms  of  that 
condition. 

The  albuminuria  persists  usually  for  weeks,  but  in 
favorable  cases  the  haemoglobinuna  is  transitory  and 
the  jaundice  disappears  rapidly.  Recovery  is  slow, 
with  a  gradual  regeneration  of  the  normal  bloo<l  (ele- 
ments. As  the  parasites  have  undergone  destruction 
along  with  the  corpusch^s  containing  them,  a  convales- 
cent case  frequently  remains  fi-ee  from  malaria  for  a 
long  time  without  the  administration  of  quinine.  Hie- 
moglobinuric  attacks  have  been  known  m  several  in- 
stances to  terminate  permanently  a  chronic  malarial 
infection. 

Diagnosis. — The  presence  of  malarial  parasites  in  the 
blood  early  in  the  disease,  and  their  ansence  later,  is 
an  important  fact.  The  pn's<MU'e  of  parasites  in  the 
peripheral  blood  after  the  second  day  of  the  disease,  if 


the  case  be  not  seen  earlier  in  the  attack,  is  against  a 
diagnosis  of  blackwater  fevei  and  in  favor  of  ordinary 
bilious  remittent  malaria.  The  most  important  dif- 
ferential diagnosis  to  be  made  is  that  from  yellow  fever. 
The  discovery  of  parasites  by  an  early  blood  examination, 
and  the  enlarged  and  tender  liver  and  spleen  are  aeainbt 
yellow  fever.  The  sthenic  features  present  at  the  out- 
8c»t  of  yellow^  fever,  the  throbbing  headache,  flushed  face, 
injected  conjunctiva*,  congested  gums  tending  to  bleed 
at  a  touch,  are  absent  in  blackwater  fever.  The  points 
for  differential  diagnosis  may  be  tabulated  thus: 


Blackwater  Fever. 
Asthenic. 


Spleen  almosv  always  en- 
able, 
enlargedf  and 
ful. 


Yellow  Fever. 

Sthenic. 

Spleen  not  enlarged. 


larged  and  palpa 
Liver  enlargedf  and  pain-      Liver  enlarged,  not  painfuL 


Early  vomiting  bilious,  not 

bloody. 
No  late  vomiting. 

Jaundice  early,  and  always 
present. 

Ha^moglobinuria,  not  hav 
maturia. 

Sporadic. 

Wide  distribution. 

Attacks      old     residents 
mostly. 

Predisposes  to  further  at- 
tacks. 


Early    vomiting  acid    and 

mucous. 
Late  vomiting  bloody  (black 

vomit). 
Jaundice  late,  perhaps  ab- 
sent. 
Sometimes  hsematuria,  but 

not  hemoglobinuria. 
Epidemic. 

Limit4?d  distribution. 
Attacks       new       residents 

mostly. 
Produces  immunity. 


Prognosis. — This  is  always  grave.  A  mortality  as 
low  as  4  per  cent,  has  been  observed  by  O'Neill  in  Mada- 
gascar, but  the  usual  mortality  to  be  expected  is  much 
higher,  usually  from  25  to  40  or  50  per  cent.  If  a 
pinjjle  attack  followed  by  recovery  is  to  be  considered 
as  a  case  treated  and  a  large  percentage  of  recoveries 
are  returned  on  this  basis,  it  should  be  remembered  that 
if  the  patients  were  followed  through  subsequent  at- 
tacks the  indi\idual  mortality  would  be  found  to  be 
much  higher.  According  to  Fisch.  blackwater  fever 
has  become  more  frequent  on  the  Gold  Coast  of  lat« 
years,  but  the  mortality  has  fallen  from  50  to  about  20 
per  cent.  FavoraMe  signs  are  the  occurrence  of  only 
one  or  two  brief  febrile  paroxysms  lasting  a  few  hours, 
and  the  rapid  disappearance  of  the  jaimdice  and  hsemo- 
globinuria. 

Prophylaxis. — The  prophylaxis  of  blackwater  fever 
is  the  prophylaxis  of  malaria  and  has  to  do  entirely  with 
protection  of  persons  from  the  bites  of  mosquitos.  In- 
dixidual  prophylaxis  is  a  (juestion  of  screening,  and 
public  prophylaxis  a  question  of  mos(}uito  extermina- 
tion. AVe  are  not  as  yet  in  possession  of  any  exidence 
that  blackwater  fever  is  due  to  any  six'cial  form  of  para- 
site. The  use*  of  c{uinine  as  a  prophylactic  will  be  dis- 
cussed under  treatment. 

Treatment. — A  patient  attacked  with  blackwater  fe- 
ver should  be  put  to  bed  at  once.  The  surface  of  the 
body  should  be  kept  warm,  draughts  and  chiUing  avoided, 
copious  warm  drink  given  if  retained,  and,  if  not,  copious 
hypodermoclysis  practised  with  physiological  salt  solu- 
tion. Heat  should  be  applied  to  the  loins.  As  in  other 
forms  of  malaria,  a  mercurial  cathartic,  calomel  or  blue 
mass,  may  be  advantageously  administered  at  the  out- 
set. Chloroform,  tannic  acid,  sodium  salicylate,  and 
other  drugs  have  been  credited  by  various  reporters 
with  good  effects  in  this  disease.  In  high  degrees  of 
anaemia,  oxygen  inhalations  would  be  indicated  if 
practicable.  Transfusion  of  blooil  has  been  successfully 
practised.  If  there  be  suppression  of  urine  all  irritant 
diuretics  should  l)e  carefully  avoideil.  The  drug  of  prime 
importance  in  this  as  in  other  fonns  of  malaria  is,  of 
course.  yj4j*/»//?f.  When  and  how  shall  it  be  administered? 

The  writer's  view  of  the  so-called  prophylactic  use  of 
quinine  is  as  follows:   A  very  small  daily  dosage  of  c|ul- 
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nine  is  often  sufficient  to  inhibit  the  symptoms  of  the 
malarial  paroxj^sm.  In  tlie  maUj^nant  forms  of  malaria 
which  prevail  "in  the  tropics  this  small  dosage  is  not 
n'jfficient  to  cure  existing  infection.  Such  use  of  qui- 
nine does  not,  of  course,  bring  about  any  sort  of  physio- 
logical immunity  to  disease.  As  a  matter  of  mihtary 
or  other  expediency,  the  efficiency  of  a  force  may  often 
be  preserved  or  enhanced  by  that  small  dosage  of  qui- 
nine which  will  inhibit  symptoms  without  producmg 
inconvenient  cinchonism.  But  there  is  no  acceptable 
evidence  on  record  that  this  so-called  prophylactic  dos- 
age will  destroy  the  sporozoites  implanted  by  the  mos- 
quito or  prevent  their  further  development.  If  malarial 
infection  has  taken  place  the  patient  needs  more  than 
this  dosage  for  his  cure.  If  no  infection  exists  he  needs 
no  quinine  at  all. 

As  regards  the  use  of  quinine  in  the  treatment  of  black- 
water  fever,  it  should  not  be  forgotten  that  the  disease 
it«?lf  destroys  primarily  those  red  corpuscles  whose 
resistance  is  lowered  by  the  presence  of  parasites,  and 
destroys  the  contained  parasites  along  with  them. 
There  is  thus  a  tendency  to  spontaneous  cure.  Kohl- 
stock,  F.  Plehn,  A.  Plehn,  and  many  of  the  French 
colonial  physicians  have  treated  series  of  cases  of  black- 
water  fever  without  quinine,  and  with  lower  mortality 
and  better  results  than  are  secured  in  other  series 
treated  with  (juinine. 

Bastianelli's  rules  govering  the  administration  of  qui- 
nine in  blackwater  fever  womd  seem  to  be  sound.  They 
are — 

(a)  If  hsemo^lobinuria  occurs  during  a  malarial  parox- 
ysm, and  parasites  are  found  in  the  bloKxl,  quinine  should 
be  given. 

(5)  If  parasites  are  not  found,  quinine  should  not  be 
given. 

(c)  If  quinine  has  already  been  given  before  hsemo- 
l^lobinuria  appeared,  and  no  parasites  are  found,  stop  it; 
if  parasites  are  found,  continue  it. 

When  the  administration  of  quinine  is  indicated  in 
blackwater  fever,  it  should  be  ^ven  intramuscularly, 
with  scrupulous  attention  to  asepsis.     Brem  recommends 
the  bihyarochloride  of  quinine,  the  solution  being  made 
in  the  strength  of  1  to  .S  and  with  an  excess  of  acid. 

J.  F.  Leys 

*  Practical  Study  of  Malaria.     Ixjndon,  1904. 
'  Malarial  Dineatie!*.     Philadelphia.  1905. 

*  DiHPaseH  of  Wann  Countries.     Philadelphia,  1905. 
^Journal  of   the   American    .Medical   Association,  1906,  xlvii., 
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BLOOD-VESSELS,  PLASTIC   SURGERY   OF   THE. 

— The  plastic  work  upon  the  blood-vessels  has  been 
carried  out  on  entirely  different  lines  from  those  fol- 
lowed in  the  development  of  plastic  work  upon  the 
heart.  It  is  significant  that  altnough  the  heart  is  the 
integral  element  in  the  vascular  system,  the  ojx^rative 
work,  now  vltv  extensive  in  amount,  which  hjus  been 
carried  out  ujx)n  tliis  organ.  lx»ars  practically  no  rela- 
tion whatsoever  to  that  of  a  more  limiteil  character, 
and  somev.'hat  more  recent  date,  done  uj)on  the  bl(M)(l- 
vesseLs.  Indeed,  the  problems  presented  by  these  two 
distinct  portions  of  the  vascular  system  are  so  utterly 
different  that  there  is  jxThajis  no  reiison  why  any  cor- 
relation Ix^tween  them  should  be  looked  for.  In  the 
case  of  the  heart,  the  wall  is  deiLse  and  thick;  hemor- 
rhage from  it  cannot  l>e  controlled,  except  bv  direct 
measures,  and  its  |x>sition  in  the  thoracic  cavity  calls 
for  the  employment ,  at  least  in  ex|X'riinental  work,  of 
artificial  respiration.  The  vessels,  on  the  other  hand. 
are  tenuous  and  thin-wallrd ;  provisional  hffinostasis  is 
easily  maintained,  and.  as  a  rule,  the  vessels  o}XTate<l 
upon  lie  in  siijx»rficial  regions.  It  is  interesting,  there- 
fore, to  note  that  for  morphological  reitsons  the  plastic 
surgery  of  the  central  and  |x»ripheral  jiortioiLs  of  the 
vascular  system,  jihysiologically  one,  are  in  ]X)int  of 
technique  wi<lely  separated. 

A  further  dilTerence  is  to  1k»  noted  in  the  fact  that 
much  of  the  ])n)gress  in  cardiac  surjiery  has  l)een  gained 
in  the  primary  work  done  u|x>n  human  lx*ings,  whereas 


the  surgery  of  the  vessels  has  been  brought  to  its  pres- 
ent state  of  relative  perfection  mainly  tnrough  animal 
experimentation.  Because  of  the  very  unsettled  con- 
dition of  vasal  surgery,  it  is  obviously  impossible  to 
S resent  any  satisfactory^  classification  of  tne  subject, 
[atas  has  made  a  provisional  classification  of  operative 
procedures  as  follows : 

Angiorrhaphy. — A.  Suture  of  Arteries, — Arterior- 
rhaphy:  (1)  Lateral  (a)  with  aids,  obsolete:  (6) 
without  aids ;  avoiding  intima  or  perforating  all  coats 
(through-and-through  suture).  (2)  End-to-end  (a)  By 
suture,  direct  marginal  suture  without  invagination 
(Carrel);  confrontation  of  everted  intima  with  U-sut- 
ures  (Jaboulay)  for  through-and-through  interrupted 
suture  (Salomoni  et  al.);  invagination  (Murphy  et 
oL).  (6)  With  extravasal  "aids,"  ivory  clamps,  de- 
calcified-bone  rings,  ivory  cylinders,  grafted  section  of 
vein  or  artery,  rubber  sheaths,  horn  clampe,  aluminum 
rin^,  magnesium  rings  (Payr).  {c)  With  endovasal 
*'  aids,"  caramel  cylinders  (Carrel) ;  Glass  cylinders 
(Abbe). 

B.  Suture  of  Veins. — Phleborrhaphy :  (1)  Lateral. 
(2)  Circular,  (a)  with  suture,  (6)  with  **  aids." 

A  glance  at  this  classification,  which  is  the  most  com- 
prehensive as  yet  advanced,  shows  at  once  the  difficul- 
ties of  classifying  a  subject  which  b  still  virtually  in  an 
experimental  sta^.  W  hile  this  is  true  of  vascular  an- 
astomotic work,  it  can  hardly  be  said  of  the  suture  of 
wounds  in  arteries  and  veins.  These  wounds,  further- 
nK)re,  are  of  frequent  occurrence  upon  the  operating- 
table,  both  those  resulting  from  initial  traumatism  and 
those  accidentally  produced  by  the  surgeon's  knife. 
An  attempt  to  suture  such  a  wound  occurring  in  a  vessel 
and  uncomplicated  by  a  destruction  of  its  continuity 
was  the  first  natural  step  toward  a  suture  of  the  entirely 
divided  organ. 

A  general  recognition  of  the  healing  power  of  arteries 
and  veins  when  properly  united  came  very  slowly.  In 
1904  von  Bergmann  made  the  following  limited  refer- 
ence to  arterial  suture:  "  When  complete  occlusion  of 
the  injured  vessel  involves  direct  danger  to  life,  .  .  . 
then  suture  of  the  arterial  wall  may  be  performed." 

Arteriorrhaphy  is  indicated  in  wounds  of  an  artery, 
either  longitudinal  or  transverse,  occupying  more  than 
half  the  circumference,  and  in  cases  of  complete  section. 

Although  the  lateral  suture  was  first  practised  upon 
an  artery  in  man  in  1759  by  Hallowell,  an  English  sur- 
geon, it  remained  for  the  aseptic  era  to  develop  the  pos- 
sibilities which  were  opened  up  by  thb  fortuitous  event. 
Schede  succe.ssfully  introducea  a  venous  suture  in  1882. 
Jassinowsky  in  1889  proved  conclusively  that  arterial 
wounds  might  be  sutured  with  the  preservation  of  the 
lumen  of  the  ves.sel.  His  conclasions  were  as  follows: 
(1)  Arterial  suture  heals  by  first  intention.  (2)  Bleed- 
ing can  be  avoided.  (3)  Hemorrhage  and  thrombo^ 
need  not  be  feared.  (4)  All  clean  longitudinal  and 
oblique  and  flap  wounds  of  large  vessels,  and  transverse 
wounds  not  exc(HHling  one-half  the  vessel  circumference, 
should  l>e  sutured.     Strict  asepsis  is  necessary. 

Murphy  in  1897  came  to  tne  conclusion  tnat:  (1)  A 
good  technique  is  necessary  for  success  in  vessel  sut- 
ure in  addition  to  the  most  thorough  asepsis.  (2)  The 
very  greatest  gentleness  should  be  practised.  (3)  The 
hsemostasis  must  l>e  complete.  (4)  Silk  should  be  used 
and  should  not  penetrate  the  intima. 

In  1899  Dorfier  published  the  result  of  twenty  ex- 
I)eriments,  sixteen  IxMug  cases  of  arterial  wounds  with 
twelve  successful  results,  and  four  being  sutures  of  com- 
pletely divided  arteries.  One  of  his  most  interesting 
cr)niments  was  that  slight  pressure  would  control  the 
moderate  oozing  which  always  takes  place  from  the 
stitch-holes.  This  is  significant,  inasmuch  as  it  suggests 
a  certain  amount  of  thrombus  formation,  even  in  suc- 
cessful cases. 

Rffxiir. — The  healing  process  of  arterial  wounds  is  as 
follows:  The  incision  fills  with  blood  and  fibrin,  there 
iK'ing  only  slight  deposits  within  the  lumen,  about  the 
suture  and  the  inner  :is|)ect  of  the  wound.     These  de- 
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posits  are  very  early  covered  with  endothelium.  Soon 
Blood-vessels  make  tlieir  way  into  tlie  advent  it  ia  and 
the  media.  They  enter  the  clot  and  organize  it.  There 
is  then  a  retrogressive  process  and  a  development  of 
fibrous  substance,  which  is  later  modified  with  elastic 
elements  which  eventually  become  quite  marked  in  the 
region  of  the  scar. 

The  technique  of  closing  arterial  wounds  is  thus  de- 
scribed by  Bickham.  It  refers  to  the  invagination 
method,  a  technique  now  discarded  in  favor  of  circular 
suture:  '*  With  aseptic  precautions  [Carrel  and  others 
hold  that  asepsis  is  the  very  essence  of  success  in  all 
blood-vessel  work]  a  sheath  of  the  artery  is  exposed  and 
opened  with  minimum  injury.  The  circulation  is  con- 
trolled with  [broad-bladed  rubber-padded  forceps  of  by 
means  of  floss  silk.  A  fully  curved  round  conjunctival 
needle  penetrates  the  advent itia  and  muscularis  down 
to  but  not  through  the  intima.  The  knots  are  inter- 
rupted and  from  1  to  2  nun.  apart.  The  sheath  is 
separately  sutured.  Ix)ngitudinal  wounds  tend  to  gape 
more  than  transverse  wounds.  If  the  vessel  be  one- 
half  cut  through,  it  should  be  severed  and  reunited, 
preferably  by  invagination." 

From  a  demonstration  of  the  relative  ease  and  safety 
with  which  rents  or  cuts  in  the  vessel  wall  might  be  re- 
paired, it  was  a  natural  step,  but  one  somewhat  tardily 
taken,  to  the  removal  of  foreign  l)odies,  thrombi  and 
emboli,  from  the  vessel  lumen.  In  1896  Sabanajew 
opened  the  femoral  artery,  hoping  to  find  the  cause  of 
a  rapidly  developing  gangrene  of  the  leg.  Lejar  in 
1902  reported  a  similar  operation  done  upon  a  man 
aged  26  years  who  had  sustained  a  severe  contusion 
in  the  left  inguinal  region.  Gangrene  developed,  and 
although  the  clot  was  removed,  amputation  later  be- 
came necessary.  The  most  recent  report  on  arteriot- 
omy  for  thrombosis  and  embolism  is  that  of  Stewart 
{Annals  of  Surgery,  September,  1907).  He  successfully 
located  a  large  clot  in  the  femoral  artery  and  closed  the 
vessel  with  through-and-t hrough  silk  sutures.  The  cir- 
culation was  imme<liately  reestablished,  but  it  ceased 
in  a  few  moments.  The  stitches  were  removed  and  the 
clot  again  washed  out.  this  being  followed  by  autolav- 
age  induced  by  momentary  release  of  hs'mostasis.  The 
clot  reformed,  however,  and  was  again  removed,  only 
to  return.  A  portion  of  the  vessel  was  then  resect e<l 
somewhat  after  the  manner  and  for  the  same  reason  as 
resection  may  sometimes  be  indicated  in  the  region  of 
intestinal  obstruction.  Removal  of  the  injured  endo- 
thelial lining,  however,  failed  to  serve  the  purpose,  and 
amputation  was  finally  resorted  to.  The  postoperative 
outlook  after  the  attempted  removal  of  an  embolus 
would  therefore  seem  to  ne  more  favorable  because  of 
the  more  normal  condition  of  the  vessel  walls.  It  seems 
theoretically  probable  that  the  immediate  traumatism 
to  the  endothelium,  which  accompanies  a  careful  arte- 
riotomy  and  closure,  particularly  if  an  abundant  supply 
of  vaseline  be  used,  even  in  addition  to  the  traumat- 
ism made  by  the  lodgment  of  the  embolus,  will  together 
have  less  weight  in  thrombus  formation  than  the  un- 
known pathological  conditions  which  appear  to  exist 
at  the  site  of  a  thrombus  which  forms  from  no  appar- 
ent cause. 

A  glance  at  the  recent  literature  on  l:lc>od-vessel  sutur- 
ing demonstrates  that,  owing  very  largely  to  the  activ- 
ities of  Carrel,  the  technique  of  end-to-end  anastomosis 
and  of  the  many  sul)sidiary  vasal  operations  ha.s  been 
so  simplified  as  to  be  now  a  matter  largely  of  personal 
handicraft  and  attention  to  detail.  Not  to  any  such 
fortunate  degree,  however,  has  the  simplification  of  the 
matter  come  in  regard  to  thrombus  formation.  For, 
although  in  the  deft  hands  of  Carrel  and  some  other 
workers,  thrombus  formation  occurs  less  rarely  than  in 
the  practice  of  the  less  skilled,  it  is  still  the  part  of  the 
problem  least  near  to  solution. 

At  the  beginning  of  1908  it  may  lie  stated  that  the 
status  of  blood-vessel  surgery  is  as  follows:  After  going 
through  an  evolution  which  bears  many  remarkable  rela- 
tioDshipe  to  that  which  is  so  well  known  to  have  marked 


the  development  of  intestinal  surgery — the  use  of  all 
forms  of  mechanical  aids  whether  intravasal  or  extra- 
vasal — surgical  opinion  is  now  almost  unanimously  at 
rest  in  its  decision  that  such  aids  are  to  be  dispensed 
with  and  that  the  use  of  the  simple  end-to-end  through- 
and-t  hrough  sutures  by  continuous  stitch  is  the  tech- 
nique of  choice.  It  has  taken  more  than  ten  years  to 
reach  this  conclusion,  and  it  is  unfortunate  that  the 
technique  now  so  beautifully  clear  and  so  easy  of  ac- 
complishment, owing  very  largely  to  the  patient  work 
of  Carrel,  should  as  yet  be  limited  by  the  occurrence  of 
a  pathological  phenomenon  for  the  entire  control  of 
which  no  method  has  as  yet  been  advanced.  This  con- 
dition is  thrombosis.  Because  of  the  very  intimate  re- 
lationship of  this  complication  to  the  subject  under  dis- 
cussion, some  further  reference  to  recent  theories  as  to 
its  etiology  is  indicated. 

Prudden  classifies  the  determining  causes  of  throm- 
bosis as:  (1)  Those  associated  with  the  slowing  of  the 
blood  current;  (2)  those  relating  to  changes  in  the 
wall  of  the  blood  channels;  and  (3)  those  involving  such 
alterations  in  the  blood  itself  as  to  favor  coagulation. 
The  first  are  usually  the  result  of  weak  heart  action  and 
they  not  infrequently  occur  in  the  veins.  Such  stagna- 
tion thrombi  are  also  formed  when,  under  favorable 
conditions,  an  aneurism  is  healed  by  digital  compres- 
sion, or  again  where  the  current  is  artificially  slowed  by 
the  direct  application  of  a  constricting  agent  to  the 
wall  of  the  vessel.  Such  constriction  has  &en  applied 
in  the  course  of  experimental  work  by  Halstead  and  his 
pupils.  Similar  thrombi  are  also  formed  in  the  ordinary 
course  of  ligation  of  vessels.  That  pathogenic  bacteria 
are  active  agents  in  the  formation  of  thrombi  which  re- 
sult in  changes  in  the  walls  of  the  vessel  is  adduced  by 
the  fact  that  they  are  common  in  acute  infectious  dis- 
eases, such  as  endocarditis  and  septicaemia. 

With  the  systemic  conditions  in  the  blood  itself  which 
favor  thrombosis,  blood-vessel  surgery  has  less  to  con- 
cern itself.  Nevertheless,  it  is  worth  noting  that  in  ad- 
dition to  the  overcoming  of  the  obstacles  in  connection 
with  practical  determination  and  prevention  of  throm- 
bosis arising  from  one  or  other  or  both  of  the  already 
cited  causes,  there  might  under  unfavorable  conditions 
be  added  an  element  of  still  bigger  character,  one  which 
at  present  is  practically  unknown.  Carrel  believes  that 
the  very  lowest  grade  and  slightest  degree  of  infection, 
one  which  under  ordinary  conditions  will  not  produce 
pus,  but  which  may  perhaps  be  the  cause  of  the  post- 
operative rise,  almost  always  seen  after  any  operation, 
may  he  the  cause  of  the  thrombosis  which,  with  harass- 
ing frequency,  follows  even  upon  the  most  masterly 
vasal  operations.  From  our  present  interpretation  of 
the  action  of  pyogenic  bacteria,  it  is  somewnat  diflRcult 
to  understand  just  how  it  is  possible  for  them  to  produce 
immediate  thrombosis.  For  we  have  become  accus- 
tomed not  to  look  for  any  systemic  or  tissue  changes 
resulting  from  bacterial  infection  short  of  at  least  twen- 
ty-four hours  after  their  implantation.  Nevertheless 
it  is  by  no  means  to  be  denied  that,  despite  the  fact  that 
thrombus  formation  niay  be  seen  occurring  within  the 
vessel  almost  directly  after  its  suture,  the  presence  of 
pyogenic  organisms  may  cause  an  immediate  response, 
the  very  first  sign  of  which  is  a  local  increase  in  tne  co- 
agulability of  the  blood.  Jawkowski  and  Welch  have 
indeed  shown  that  bacterial  toxins  favor  thrombus  for- 
mation, (iroves  {The Hospital,  December 8th,  1906)  calls 
attention  to  the  fact  that  certain  nucleo proteins  favor 
intravenous  coagulation,  as  does  an  excess  of  carbon 
dioxide  in  the  blood.  This  latter  has  probably  a  part 
in  nature's  protective  system  for  preventing  hemor- 
rhage by  shallowing  the  respiration  as  in  fainting. 
Significant  and  perhaps  holding  a  definite  relation 
to  Carrel's  former  assumption  that  thrombosis  after 
sutiire  is  due  to  a  very  mild  infection  is  the  well- 
known  fact  that  V.  large  percentage  of  postoperative 
thromlx)sis  is  known  to  liave  followed  operations  which 
in  themselves  and  in  their  clinical  manifestations  were, 
in  the  ordinarily  accepted  use  of  the  term,  aseptic.     At 
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present  Carrel  considers  physiological  conditions  to  play 
at  least  an  equal  part  with  infection. 

The  Carrel  Tecnniqiw. — In  1902  Carrel  published  his 
technique  of  circular  suture.  It  did  not  differ  mate- 
rially from  the  methods  before  describetl,  except  in  its 
strict  attention  to  facilitating  details.  These,  while 
small  in  themselves,  came  at  jiLst  the  right  time  and 
contributed  more  than  any  other  factor  to  put  arterial 
and  venoiLs  suture  on  their  present  firm  footing.  In 
brief,  Carrel's  method  b  as  follows: 

First,  absolute  .sterility.  Second,  the  employment  of 
e.xceedingly  fine,  round  needles,  and  a  Cliinese  silk  sut- 
ure which  completely  fills  the  eye.  These  sutures  are 
white  and  are  caused  to  stand  out  in  relief  by  the  em- 
ployment of  a  black  silk  background;  the  latter  aids 
the  operator's  eye  in  detecting  the  whereabouts  of  the 
needle,  and  is  a  very  essential  element  of  success;^  it 
surrounds  the  entire  wound  and  is  carefully  tucked 
under  the  field  of  operation.  Third,  the  free  use  of 
sterile  vaseline.  Suture  material  is  best  prepared  by 
sterilizing  directly  in  this  material.  The  blood-vessel 
is  thoroughly  coated  with  it  both  within  and  without. 
Fourth,  the  provisional  ha^mostasLs  is  not  maintained 
by  the  direct  action  of  clam()s,  but  by  the  pressure  of 
elastic  bands  which  are  made  tense  by  clamps  applied 
at  the  vessel's  side.  An  exception  Ls  made  in  the  case 
of  large  vessels,  the  Crile  clamp  being  then  indicated. 
Fifth,  every  particle  of  clot  is  most  scnipulously  washtnl 
away  prior  to  ligation.  Sixth,  through-and-tlm)Ugh 
sutures  are  placed  between  both  walls  120  degrees  apart. 
Seventh,  the  needles  are  left  on  these,  an  assistant  hold- 
ing one,  the  operator  holding  the  single  thread  of  the 
other  in  the  left  hand,  sewing  toward  the  a.ssistant. 
As  each  120  degrees  is  completeil,  the  suture  is  tied  to 
the  succeeding  traction  line  and  the  suture  line  is  con- 
tinued. 

Whereas  in  1902  Carrel  advised  the  avoidance  of  the 
intima,  he  now  appears  to  have  shown  that  it  can  be 
|x?netrated  with  impunity.  tliromlx)sis  having  no  dirt»ct 
relation  to  its  puncture,  for  although  there  is  the  wound 
the  trauma  Ls  reduced  to  a  minimum. 

In  addition  to  the  studies  upon  the  effect  of  arterio- 
venous anastomosis  in  various  forms  of  aneurism,  some 
very  interesting  ol)sorvations  have  l)een  (Unluced  from 
the  conditions  said  to  arise  after  the  implantation  of  a 
large  artery  into  a  small  vein.  Carrel  and  Guthrie  believe 
that  they  have  succeeded  in  producing  an  actual  arterial 
.sclerosis  by  this  procedure,  the  microscopical  and  histo- 
logical changes  conforming  very  closely  to  those  found 
in  the  usual  pathological  subjects.  This  question  is, 
however,  intricate  and  as  yet  unsolved.  The  arte- 
rial wail  reacts  first  by  a  hyix^rtrophy  of  the  mus- 
cle layer,  the  sclerosis  of  the  intima  and  advent  it  ia  fol- 
lowing. Conversely  when  arterial  tension  is  k)wertHl 
by  the  anastomosis  of  a  sniall  artery'  into  a  large  vein, 
the  wall  of  the  artery  Ix'comes  attenuated  and  its  lumen 
grows  larger. 

Tcrmino-tcrminal  Anaatomositi. — This  is  the  desig- 
nation of.  the  ojKTation  by  which  the  central  eiul  of  an 
artery  is  connectiMJ  to  the  peripheral  end  of  the  corre- 
hp)n(iing  vein,  or  the  jHTipheral  end  of  the  artery  to 
tne  central  end  of  the  vein.  Carrel  antl  (Juthri*',  who 
made  these  o^)^e^vations.  noted  that:  (H  M  first  the 
valves  i)revent  reversal  of  the  circuhttion;  (2)  in  a 
short  time  (usuallv  twenty  minutes)  th(»v  graduallv 
yield.  an<l  arterial  blood  flows  through  the  veins  as  far 
as  the  capillaries;  (3)  after  some  delay  it  passe.s  tlu» 
capillaries,  and  the  art<Ties  fill  with  venous  blood; 
(4)  three  hours  after  ojHTation  there  is  a  complete  re- 
v(»rsal  of  the  circulation. 

Their  furtluT  exiXTiinentation  in  tliis  line  is  of  ]>ar- 
ticular  interest  as  hearine  on  the  treatment  of  senile 
gangrene.  They  found  that  a  lateral  arteriovenous  an- 
iLstonio.sis  ]XTniitte<l  the  return  of  mo>t  of  tlie  arterial 
l)l<xjd  through  the  central  end  of  tlie  vein.  Sufficient 
impact  was  giv«'n  the  venou-^  circulation  to  cause  the 
|x?ripheral  v('nou>  radicals  to  distenil  and  ])ul>ate.   hut 


not  suflficient  to  force  the  arterial  blood  through  them. 
This  probably  accounts  for  the  failure  of  the  ca<teM  of 
lateral  arteriovenous  anastomosis  for  the  treatment  of 
aneurism,  and  demonstrates  that  very  little  can  be 
done  on  the  human  being  until  the  matter  Lb  thoroughly 
demonstrated  by  animal  experimentation.  Probably  in 
case  of  lateral  anastomosis  the  vein  should  be  tied  just 
central  to  the  point  of  anastomosis. 

Vaaal  Transplantation. — Watts  {Annals  of  Surgery^ 
September,  1907)  states  that  transplantations  of  ar- 
teries and  veins  may  be  complete  or  incomplete.  In 
complete  transplantation,  the  segment  of  vessel  is  com- 
pletely excised  and  then  sutured  between  the  cut  ends 
of  the  other  vessel.  Carrel  denominates  as  "autoplastic  " 
a  transplantation  in  which  the  section  of  vessel  is 
taken  fn)m  one  vessel  and  transplanted  into  anotlier  of 
the  same  animal,  a  **  homoplastic  transplantation  being 
one  in  which  the  section  of  vessel  is  taken  from  another 
animal  of  t  he  same  species.  A  * '  heteroplastic  "  transplan- 
tation  is  one  in  which  the  .section  is  taken  from  an  ani- 
mal of  a  different  species.  These  sections  have  recently 
been  kept  in  cold  storage  for  long  periods  of  time  and 
have  retained  their  ability  to  act  as  living  grafts.  This 
remarkable  demonstration  reminds  one  of  the  well- 
known  ability  of  certain  forms  of  skin  grafts  to  func- 
tionate after  having  Ixmmi  kept  for  montlis. 

Replantation  and  Transplantation  of  Organs  and 
Limbs. — Watts  says  that  **  the  replantation  of  an  organ 
or  limb  consists  in  removing  it,  replacing  it,  and  re- 
establishing its  circulation  by  vascular  anastomosis.  The 
transplantation  of  an  organ  or  limb  consists  in  its  re- 
moval and  transplantation  into  another  animal,  or  a 
different  jX)rtion  of  the  same  animal,  its  circulation  being 
re-<»stablished  by  vascular  anastomosis.*' 

To  rilmann  (in  1902)  is  probably  due  the  credit  of 
the  first  transplantation  of  a  dog's  kidney  into  his  neck. 
This  was  done  by  means  of  PajT's  protheses.  Accord- 
ing to  Carrel  and  (»uthrie  there  are  two  methods  of 
transplanting  organs,  viz..  .simple  and  en  masse.  The 
objection  to  the  simple  traiLsi)lantation  is  that  the  nerves 
and  their  sympathetic  ganglia  are  cut  off.  To  obviate 
this,  the  itfea  was  conceived  of  removing  the  organs, 
particularly  the  ovaries  and  testicles,  with  a  large  mass 
of  ti.s.sue  adheient  to  them.  Carrel  .states  that  whereas 
he  was  formerly  solicitous  about  the  arterial  supply,  he 
has  come  after  long  experience  to  recognize  that  success 
in  transplantation  is  uue  far  more  to  the  presence  of 
venous  drainage  than  to  the  perfection  of  arterial  sup- 
ply. Hc»  then»fore  in  his  present  technique  takes  much 
greater  pains  with  the  veins  than  with  the  arteries. 

TherofM'utir  .{ppliratum. — A  further  attempt  at  sur- 
gical therapy  has  l)een  made  in  efforts  to  transplant 
the  thyroiu  gland.  Watts  reports  six  cases — ail  in 
dogs  and  all  unfortunately  imsuccessful. 

From  a  study  of  the  suggestions  which  have  been 
thrown  out  as  to  the  possibilities  which  vasal  surgery 
offers  in  the  line  of  surgical  therapy,  it  will  be  seen 
that  an  effort  is  IxMug  made  to  locate  and  remove 
thrombi  and  emlx)H.  In  the  exercise  of  this  thera- 
jXMUic  measure,  two  marked  tlifficulties  present  them- 
selves. The  first  lies  in  determining  tne  location  of 
the  h'sion,  and  here  should  be  noted  that  the  pain  is 
referred,  not  to  the  .site  of  the  lesion,  but  to  the  region 
of  iscluemia  pn>duced  by  it ;  the  second  lies  in  prevent- 
ing the  refornuition  of  a  thrombus  after  the  original 
clot  has  UH»n  washed  away.  On  these  two  important 
l^oints  no  doubt  more  light  will  soon  be  cast. 

Of  the  treatment  of  various  forms  of  gangrene  but 
little  can  1k»  said  except  that  the  failures  reported  in 
attempts  \i\x)U  human  IxMugs  corroborate  the  experi- 
mental finthngs.  That  a  lateral  arteriovenous  anas- 
tomosis is  valueless,  and  a  direct  .severing  and  reunion 
of  the  vessels  necessary  are  rather  clearly  indicated. 
That  vvvn  tliis  would  be  pnxluctive  of  good  there  is, 
however,  not  yet  definite  pnK)f. 

Trar)>plantation  of  vessel  segments  is  as  yet  in  an 
undetermined    condition.     When    there    has    occurred 
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any  extensive  deetniction  of  nn  arterial  wall,  umi  in 
the  event  of  audi  arlery  being  ucconipiiiiipii  l)y  salrlUte 
veins,  one  would  iiatiirnlly  turn  lo  one  of  tlie  aHdilional 
veins  Bs  a  source  of  supply  for  the  graft.  I'nfnrtu- 
nately,  however,  (he  weifflit  of  experimental  cvitlenec 
is  agiainst  the  employment  of  vein  tissue  to  bridge  ar- 
lerim  defects,  because,  altlmigh  every  effort  lias  been 
made  to  Htreti|tllien  the  wall,  even  bo  far  as  doublinf;  it 
back  upon  itself  so  Ba  to  ((ire  twice  tlic  iwiial  thickness 
to  the  vein  wall,  the  result  has  not  been  grntifyinf;. 
ThiH  corrobornteti  the  liclief  that  there  in  an  intriniiic 
element  in  the  arterial  wall  particularly  adapted  for 
pressure.  That  this  is  quite  wantinn  in  the  vein  wall  is 
shown  by  the  fact  that  even  a  double  thickness  Hoon 
pouts  out,  producing  an  nneiiriBmnl  condition  of  the 

Carrel  has  carried  on  some  researches  upon  the  effect 
of  reverning  the  blood  current  in  the  thjiroidof  piilrous 
dogs.  At  the  Johns  Hopkins  Hospital,  Watts  has 
essayed  tlie  transplantation  of  the  thyroid  gland  six 
times.  UK  alrently  cileil.  witliout  Buceess.  He  attributes 
the  failure  to  the  small  size  of  the  inferior  thyroid  vein 
and  perhaps  also  to  his  unfamiliarity  with  tecnnical  de- 
tails. 

This  represents  another  separate  and  distinct  effort  on 
the  part  of  experimental  surgeons  to  introduce  a  utii^- 
cal  mctboii  in  the  treatment  of  pathological  conditions 
of  the  thyroid,  through  the  medium  of  arterial  suture. 

Perhaps  the  bnldCHt  and  mont  sijcnificant  attempt  to 
cure  a  human  ailment  through  the  medium  of  vasal 
suture  lias  been  reported  in  the  heroic  cfTorts  to  trans- 
plant a  healthy  kidney  in  place  of  a  dineaseil  organ, 
efforts  in  this  direction  have  been  made  quite  continu- 
ously by  a  number  of  experimenters  fince  [■llmann's 
work  in  1902,  already  referred  to.  Carrel  has  succeeded 
in  maintaining  a  flow  of  urine  from  a  transplanted  kid- 
ney for  upward  of  two  weelis.  The  urine  secreted  by 
the  transplanted  organ  was  of  almost  normal  character, 
and  contained  but  little  albumin.  In  view  of  n  con- 
fessed failurt-  of  all  metlioilB  so  far  suggested  by  the 
medical  world  to  retard  in  any  way  the  various  processes 
of  an  ailvancing  nepliritis.  no  one  can  surmise  witli- 
out interest  from  the  standpoint  of  human  therapy 
what  may  be  tlie  brilliant  future  of  such  amaxlng  ex- 
periments. 

The  det^pest  niche  in  the  experimental  riairs  was  cut 
in  1903.  when  Hopfner  amputaled  anil  replanted  dogH' 
legs.  It  was  but  a  short  step  from  this  work  to  the 
transplantation  of  entire  memteis  from  one  dog  to  an- 
otiicr.-  The  ovcrwhelminR  difficulties  of  this  procedun? 
have  thus  far  baffled  all  attempts  to  obtain  a  functionat- 
ing member  citlier  from  replantation  or  troni  implanta- 
tion. Nevertheless,  a  good  circulation  has  been  main- 
tained for  B  number  of  days  in  the  ainpulaleil  member. 
And  althougli,  up  to  dale,  fhrombosiM  fallowed  by  death 
of  the  part  has  invariably  occurred,  those  would  De  rash 
who  in  tlie  face  of  to-dav's  attainments  would  predict 
that  success  might  not  follow  to-morrow. 

In  conclusion,  then,  the  general  status  of  bloiKl-vesj'cl 
Burgcry  may  be  summed  up  lo  date  as  follow-H:  The 
surf^ry  of  the  blood-bearing  tiilies  lias  paswil  through 
an  evolution  not  unlike  that  which  took  place  in  relation 
to  the  tubes  of  the  alimentary  system.  In  each,  there 
was  firet  the  effort  to  restore  wounds  wlH-re  llie  con- 
tinuity of  the  vessel  was  unbroken.  In  each  there  was 
a  magnificent  (iisi^ay  of  ingenuity  on  the  p:irt  of  the 
surgeons  who  sought  to  devise  intrnvai'al  or  cNtriivasal 
aids.     The  number  and  ehHraerer  of  llii->'",  i«iili  in  in. 

teslinul  and  ih  artcriril  <-\\ vr  ir n.n    .i..;   | .r.iri iee. 

have  been  tnily  asloiil-'  i    ■  ■    iriuvs- 

tinal  canal  has  alwiiv-  i  ■  ■  i     ■  m-i'  .if 

the  mirgery  of  the  li|....  i  ■         i  '  .    ■       .■      ■   'lii,  is 

that  nirnliis  were   .Ij-    ■■..;.. ..me 

years  ajto.  in  (uvor  (it  i  !.■         .1   ■  >■  ■.  :i-iil 

surgery  are.  liowev.T.  .1  '"  i-e 

equally  useless,  the  -mi    ■  ■■  .     i  ■  U  ln'u 

one  coDsidcni  the  mor[ilL..]<.::ir.il  ■iiiiil.nii  \  ..i  '*-■  iiilcs- 
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tinal  and  circulatory  tul>es  from  a  standpoint  of  Nurgi- 
eal  technique,  it  may  be  confidently  predicted  tliat  the 
newly  made  deel-<ion  in  favor  of  the  suture  for  arterial 
and  venous  n-ork  is  logical  and  will  in  the  future  entirely 
supplant  all  mechanical  devices,  as  has  been  the  case  in 
intesliuul  surgery.  J.  11'.  Draper  Maury. 

BRONCHIECTASIS.— DilaUtiona  of  thebronebl.  cither 
diTtise  or  circumscribed,  are  known  as  bronchiectases. 
Th^y  are  of  cororaon  occurrence  and  ariac  from  a  great 
variety  of  causcb.  In  all  cabcb,  however,  the  essential 
cause  of  bronchial  dilatation  is  to  be  fouud  in  a  weakness 
of  the  broDchial  wall  or  an  increase  of  pressure  within  the 
bronchus,  or  \a  a  combination  of  both  these  factors. 
Bronchiectases  appear  l>oth  clinically  and  pathologically 
in  eucb  a  variety  of  forms  that  their  classillcatlon  is  diflf- 
cult.  According  to  their  etiology  they  may  be  divided 
into  the  following  forms: 

f  1.  Congenital. 

I  S.  Atelectatic. 
BroncbicctaBls.  ■{  3.  Vicarious. 

I  4.  EmphyioniatouB. 

[  5.  InHammatory. 

Oenerai.  Morbid  Anatomi.— The  condition  of  bron- 
cliUl  dilatation  may  be  single  or  multiple,  one  or  more 
of  the  bronchi  being  atfcetM.  In  some  cases  the  entire 
broncbhil  tree  is  dilated  (tinirersal  hmnrhiftiuit).  When 
but  one  bronchus  is  dilated  the  condition  is  usually  found 
In  the  upper  lobes;  when  many  are  dilated  the  lower  lobM 
arc  affected.  Usually  the  bronchial  branchesof  the  third 
or  fourth  order  are  the  ones  involved;  they  not  infre- 
quently become  wider  tlian  the  main  brmilii.and  mav 
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they  may  be- 
come narrowed. 
The  smaller 
bronchi  may  at 
times  alone  bS 
dilated,  the  lun; 
porous  cheese. 
:  or  legs  uniform  (eylindrieal, 
tpindlt-ihaped  bronthietla(nt).  or  It  may  ba 
localized,  the  dilatation  I>eing  much  greater  at  one  point 
tlian  elsewhere,  or  involving  but  a  small  portion  of  tha 
bronchus  [mieealar  bronchietlniiii).  In  other  eases  a  suc- 
cession of  dilated  portions  may  be  neparated  from  each 
other  by  portions  of  the  bronchus  which  arc  of  normal 
ivhlth  or  are  constricted  (ran'owe  or  ii>»iirgbroiuJiicetant). 
The  different  forms  may  be  found  in  the  same  lung. 
Closure  of  the  central  end  of  the  dilated  portion  and  the 
accumulation  of  secretions  may  give  the  dilatation  the 
character  of  a  cyst  {brr/nchitft'ilte  ej/tl,  egnlie  brondiitebwU), 
Suppuration  of  the  wall  of  the  dilated  bronchus  gives 
rise  to  tlie  conditions  known  as  vlceratire  hrotiehiectati* 
and  hronehitflntin  ibtfeu.  Enlargement  of  the  bronchi- 
ectasis al  the  expense  of  the  surrnunding  lung  tissue  leads 
to  the  formation  of  bronchicctatic  cavities  (tarernmn 
brenchitrtati$).     Infection  of  the  dilated  bronchus  with 

Eutrefactlve  organisms  causes  a  gaiigrtna»ibronritieet(uii. 
11  this  case  also  the  destruction  of  the  wall  of  the  dila- 
tation and  the  encroachment  upon  the  surrounding  tissue 
give  rise  to  the  formation  of  cavities.  In  some  cases  Ilia 
UrgorbroDChimay  be  chiefly  affected,  in  which  event  the 
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dJstvDdcil  portions  project  from  tlie  mala  broDchua  like 
tlie  dilated  Bn/^pn  at  a  ^love. 

Tlie  walls  of  the  dilati^d  poriion  may  appear  to  be  aor> 
mal,  or  they  may  litioiv  nwrkcd  pattiolutp*^  clianges. 
TlieiuDcr  liDiugmay  besraoolli  or 
roil  It  lien  ed,  Tlic  smooth  walled 
dilatations  often  omtain  noliuid 
An  a  rule  the  broDcbiai  mucosa 
presents  the  appenrttiiccs  of  a 
dironic  purulent  catarrh.  Tlie 
cylindricai  epithelium  in  usually 
replaced  tiy  one  of  a  cubical  or 
Bciunmous  type.  In  ibe  large  sue 
cular  bronchiuclases  and  in  some 
of  the  cylindrical  forrna  due  to 
retained  secretions  the  I  i  nine 
mombraDC  may  lie  ulceralciL 
Polypoid  outgrowths  are  not  in- 
frequently seen.  The  contents  of 
the  cavity  nuty  be  thin  and  wa 
tery.  or  thick  or  even  caseous.  In 
S011I0  of  the  latecr  bronchiectases. 
■  and  particularly  in  the  case  of 
_  „       ]   si.'CODaary  g&agrrpr.  lite  contents 

Ri'ariiTnKi. "     lAl'ier   are    horribly    fetid       Slieroscopi- 
Zi'f^'ri  tally  the  fluid  consistsof  mucus, 

pus  corpuscles,  fatty  acid  crystals. 
■nd  occasioDally  blooil  and  luematoldin  crj'stals.  In  tlie 
case  of  ulcerative  or  gangrenous  conditions  of  the  walls 
elastic  fibres  may  also  be  present.     The  outer  portions  of 
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the  wall  of  the  dilated  portion  may  bo  markedly  atro- 
phic; even  the  cartilage  [(lates  may  entirely  disappear. 
The  elastic  tissue  is  stretched  and  separated;  and  'be 
muscle,  if  it  has  not  entirely  disappeared,  is  much 
stretched  and  atrophied.    The  mucous  glauda  may  also 
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entirety  disappear,  or  may  show  extreme  mucous  de- 
geni-ruiloD.  In  other  cases  a  secondary  thickening  of 
the  wall,  due  to  a  new  formation  of  connective  tuaue 
au<l  elastic  flbres.  may  occur.  This  is  true  particularly 
of  ihc  inQammalory  cases.  Small-celled  inflltretion  o'f 
the  wall  is  usually  present.  According  to  the  condition 
of  the  bronchial  wall  bronchiectases  may  be  divided 
into  Ibe  aimp'ne  and  the  hypfrlntplite  forms.  Such  a 
classification  b:is.  bfiwcvT  but  little  practical  impor- 
tance, Inasnuicli  tw  iiniL  f.innu  may  be  found  in  the  same 

lung.     In  jr (1    Mil   .■•iniliiiiiii  of  tiie  wall  is  dependent 

essentially  i<t"">  iln-  'ln-i  "1  iIk.'  iti!alatii>n, 

Thcir/n./j/iK'  /■:(  m  nn  m-  in  usscieiatioii  with  cmphy- 
senia.  ami  us  a  se<jucla  of  old  chronic  inOammutory  proc- 
esses which  Itrssen  the  elasticitv  and  resiMing  power  of 
the  bronchial  wall,  so  that  it  gives  way  to  tlie  afr  presi' 
ure.  Prolonged  and  dilUcuU  expiration  favors  Its  oc- 
Ciirrenee.  Such  dilatations  are  usually  cyliudrieal  and 
occur  eliieflj  in  the  broncbt  of  the  lower  lobes.  Wry 
often  the  stretching  of  the  broDchial  wall  is  not  uni 
form,  and  the  inner  surface  shows  circular  or  oblique 
rlbbeil  elevations  corresponding  to  circular  bands  of 
muscle  fibres  and  elastic  tissue  whicb  are  still  preserved, 
the  conncclive  tissue  between  them  being  pushed  ottt- 
ward.  All  the  elements  of  the  wall  are  more  or  k-ss  atro- 
phic, cTen  the  cartilage,  which  mav  be  replai^id  by  con- 
nective tissue  containing  newly  formed  blooil- vessels. 
Tlie  openings  of  the  mucous  glands  ore  dilated  and  fun- 
nel-shnpe<l.  The  epithelium  may  be  well  preserved,  or 
it  may  l>e  changed  to  a  cubical  or  flatteneil  variety,  or 
may  be  desquamated. 

The  hiiptrlrophie  form  occurs  as  s  frequent  sequela  of 
indurations  and  contractions  of  the  lung  parenchyma. 
In  these  cases  tlie  greater  part  of  the  lung  is  usually  im- 
permeable to  air.  and  Ihc  cause  of  the  dilatation  is  less  a 
result  of  the  weakening  of  the  bronchial  nail,  but  is  es- 
sentially dependent  upon  an  increase  of  intrabronchial 
pressure,  which  is  due  to  the  fact  that  the  air  entering 
the  bronchi  no  longer  passes  nomially  into  the  ramifica- 
tions of  the  air  passages.  In  the  case  of  retroctbn  c( 
Uie  lung  tissue  with  pleural  adhesions  the  oulwarii  p<iii 
upon  Ibe  bronchial  walls  Is  also  an  important  fwtiir  in 
causing  a  dilatation  of  the bronchiid  lumen.  In  both  cases 
the  dilatation  is  favored  bv  any  intlammalory  process 
which  weakens  the  wall.  The  mucous  mcmbruiio  of  the 
iliiated  bronchus  in  tlio  hypertroplilc  mass  may  resemble 
that  found  in  the  atrophic  forms,  or  papillary  or  poly- 
poid proliferations  may  be  present.  A  lattice-like  mark- 
ing of  the  lining  membrane  is  often  seen.  These  mark- 
ings corresponu  to  small  tliickenings  or  elevations  of  the 
mucosa  corresponding  to  the  formation  of  a  very  cellular 
granulation  tissue  about  the  longitudinal  ond  transverse 
bundles  of  clastic  tissue.  The  connective  tissue  of  tha 
wall  and  of  the  peribronchial  region  is  more  or  less  tliick- 
ened  and  connective  tissue  may  take  the  place  of  the  mu- 
cous glauds  and  cartilages.  The  capilluries  of  the  wall 
are  greatly  dilated  and  present  thickened  walls.  The 
hypertemia  of  the  wall  may  be  so  morkeil  that  tlte  ap- 
pearance of  the  mucosa  suggests  a  iiemorrhagio  con- 
dition. Tul«rculou8  and  gangrenoua  processes  may 
cuune  various  modlflcations  of  these  appearances. 

The  meeiilar  bronchiectases  usually  develop  at  the  cost 
of  the  lung  parenchyma.  The  bronchus  nuy  allow  at 
some  point  in  ita  course  a  dilatation  varying  in  size  from 
that  of  a  mustard  seed  to  that  of  a  ben's  egg.  or  the 
bmnchiis  may  terminate  in  a  sac.  The  central  end  o(  the 
dilatuiion  may  become  obliterated  and  the  dilatation  thus 
come  to  resemble  a  cyst.  Through  the  accumulation  of 
secretions  the  erst  may  attain  ^;reat  dimensions.  All  the 
bronchi  of  one  lung  moy  be  similarly  affected,  the  limg 
tissue  between  becoming  atrophic  and  compressed,  so 
tiiat  the  organ  Anally  comes  to  resemble  a  multilocular 
cyst.  In  other  cases  the  saccular  dilatation  may  involve 
only  a  portion  of  tlie  circumference  of  tlie  wall,  so  that  It 
appears  as  a  diverticulum  which  is  connected  wiih  the 
lumen  of  the  bronchus  by  a  narrow  opening  only  {dila- 
liitioit  ampullairt  latfraU  of  Cruveilhier).  In  the  ma- 
lorityof  cases  the  saccuUirdilalationsinTolve  the  smaller 
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bronchi,  more  rarely  are  the  maia  braDches affected.  They 
are  usually  associated  with  bronchial  stenoses,  and  are 
most  often  found  near  the  periphery  of  the  lung.  Ac 
cording  to  Gairdner  all  the  saccular  dilatations  are  the 
result  of  ulcerative  excavations  of  the  lung  tissue.  This 
is  true,  however,  of  only  a  part  of  the  cases. 

Biermer  divides  bronchiectases,  according  to  the  char- 
acter of  their  walls,  into  the  following  forms:  (1)  Dilata- 
tions with  catarrlial  swelling  and  relaxation  of  the  bron- 
chial wall.  These  are  acute  and  occur  chiefly  in  the 
lungs  of  children  affected  with  chronic  bronchitis.  After 
the  bronchitis  has  been  cured  the  bronchial  wall  regains 
its  old  tone  and  elasticity,  and  the  dilatation  disappears. 
<2)  Dilatations  with  hypertrophic  walls.  These  affect 
the  larger  bronchi  and  are  usually  spindle-shaped.  (3) 
Dilatations  with  thin  walls.  These  are  usually  saccular. 
<4)  Dilatations  with  trabecular  degeneration.  The  walls 
are  uneven,  thickened,  and  there  is  a  peribronchial  in- 
crease of  connective  tissue. 

Uleeratire  proceue*  are  of  common  occurrence  in  the 
mucosa  of  the  saccular  bronchiectases.  Complete  de- 
struction of  the  elements  of  the  wall  ma}'  take  place,  giv- 
ing rise  to  a  bronchial  abscess.  Infection  with  putre- 
factive bacteria  leads  to  a  secondary  gangrene.  Such 
changes  are  due  to  the  lessened  resistance  of  the  bronchial 
walls,  the  changes  in  the  secretions,  and  the  entrance  of 
bacteria  In  these  cases  elastic  tissue  ma}'  be  found  in 
the  sputum.  Deposits  of  lime  salts  may  occur  in  the 
bronchial  walls,  and  as  the  result  of  the  formation  of 
granulating  surfaces  adhesions  of  the  walls  or  the 
development  of  connective-tissue  bridges  may  take  place. 
In  some  cases  a  complete  obliteration  of  the  lumen  results, 
and  the  bronchus  is  converted  at  the  point  of  dilatation 
into  a  fibrous  cord. 

The  changes  in  the  lung  tissue  in  the  neighborhood 
of  the  bronchiectasis  are  usually  primary,  with  the  ex- 
ception of  ulcerative  and  gangrenous  processes,  which 
are  secondary  to  the  dilatation.  The  bronchi  which  are 
not  dilated  show  catarrh  and  a  putrid  decomposition  of 
the  secretions.  They  are  often  wholly  obliterated.  In 
bronchiectases  due  to  syphilitic  affections  of  the  air  pas- 
sages the  dilatation  of  the  smaller  bronchi  is  usually  sec- 
ondary to  a  stenosis  of  the  trachea  or  large  bronchus. 
The  portions  of  the  lun^  not  affected  by  the  condition 
causing  the  bronchiectasis  may  present  a  compensatory 
emphysema,  and  in  the  later  stages  foci  of  bronchopneu- 
monia, due  to  the  aspiration  of  secretions  from  the 
dilated  bronchi,  may  be  found.  The  right  ventricle  may 
become  hypertrophied  and  dilated  as  the  result  of  the 
stasis  in  the  pulmonary  circulation.  The  bronchial 
glands  are  usually  swollen. 

Mtta*tams  may  take  place  from  bronchiectases.  Bier 
mer  observed  metastatic  brain  abscesses  in  four  cases  of 
bronchiectasis;  and  Gerhardt  and  Banlenheuer  noted  the 
occurrence  of  rheumatic  joint  affections  in  patients  with 
bronchiectases.  Chiari  has  reported  a  case  of  suppura- 
tive  myelitis  following  bronchiectasis.  In  the  pus  and 
vessels  of  the  cord  a  branching  filamentous  fungus  was 
found  which  showed  threads  breaking  up  into  coccoid 
bodies  and  staining  with  Gram  *s  mixture.  O  f  eigh  t  cases 
of  hsematogenous  myelitis  collected  from  the  hterature 
three  were  secondary  to  bronchiectasis.  In  one  case  of 
actinomycotic  abscesses  occurring  in  the  brain  of  a  man 
with  numerous  bronchiectatic  cavities,  many  clusters  of 
the  fungus  were  found  in  the  walls  and  contents  of  the 
latter.. 

Location. — Statistics  as  to  the  location  of  bronchiec- 
tases are  of  doubtful  value  This  is  particularly  true 
with  regard  to  the  relative  frequency  of  involvement  of 
the  right  and  left  sides  and  the  upper  and  lower  lobes. 
The  statements  generally  made  in  regard  to  these  points 
are  to  the  effect  tliat  bronchiectases  usually  occur  in  one 
lung,  and  more  frequently  on  the  left  than  on  the  right 
side,  and  nwre  often  in  the  upper  lobe  than  in  the  lower, 
and  that  in  double-sided  bronchiectasis  both  upper  lobes 
are  more  often  affected  than  the  lower  ones.  But  little 
Importance  can  at  present  be  attached  to  such  statements, 
the  number  of  observations  upon  which  they  are  based 


being  too  small.  The  dilatations  occurring  with  tuber- 
culosis and  chronic  inflammatory  processes  are  more  often 
seen  in  the  upper  lobes;  in  the  case  of  pleuritic  exuda- 
tions, in  the  compressed  lower  lobes ;  in  those  occurring  as 
sequelae  of  croupous  and  catarrhal  pneumonia,  hyposta- 
tic and  atelectatic  conditions  are  found  in  the  lower  and 
posterior  portions.  In  the  case  of  pleural  adhesions  the 
dilatations  are  sometimes  found  in  the  bronchi  of  the 
upper  lobe,  sometimes  in  those  of  the  lower  lobe. 

Cotigenttal  BroneJnectasU. — Under  this  head  there  is 
included  a  number  of  conditions  in  the  lungs  of  the  new- 
bom  which  have  Iwen  regarded  as  due  to  congenital 
syphilis.  One  lung  is  usually  affected ;  it  may  contain 
numerous  cysts  filled  with  a  serous  fluid.  The  lung  tis- 
sue between  the  cysts  may  be  indurated  or  atelectatic. 
Heller,  Herzheimer,  Grawitz,  and  others  have  described 
cases  which,  according  to  Grawitz,  are  to  be  ascribed  to 
a  hydropic  dictation  of  the  bronchi.  Heller  regards 
them  as  representing  the  bronchi  of  undeveloped  por- 
tions of  the  lung,  the  dilatation  occurring  in  later  life 
partly  as  the  result  of  the  growth  of  the  thorax  and  the 
consequent  pull  upon  the  bronchus,  and  partly  as  the 
result  of  the  growth  of  the  bronchus  itself  and  the  press- 
ure of  retained  secretions. 

Atdeetatic  Bronchiectans. — The  congenital  bronchiec- 
tasis of  Heller  is  to  be  placed  in  this  class.  In  a  number 
of  cases  observed  bronchial  dilatations  have  been  found 
in  adults,  the  lung  tissue  being  free  from  pigment  and 
showing  no  evidences  of  inflammatory  changes.  The 
condition  is  therefore  very  probably  the  result  of  a  con- 
genital atelectasis.  An  acquired  bronchiectasis,  due  to 
atelectasis,  may  take  place  in  later  life  as  the  result  of 
deformities  of  the  thorax,  tumors,  aneurism,  etc. 

Vicarious  Broiu^hiectans. — If  the  entrance  of  air  into 
any  portion  of  the  lung  be  hindered  and  the  volume  of 
that  part  reduced,  the  inspiratory  pull  upon  the  sound 
portions  of  the  lung  is  increased.  As  the  result  of  this 
increased  pull  both  the  alveoli  and  the  bronchi  become 
dilated,  and  there  arise  a  vicarious  emphysema  and  a  vi- 
carious bronchiectasis.  Pneumonic  foci,  infarcts,  local 
atelectasis,  local  tuberculous  nodules  and  infiltrations, 
contracting  scar  tissue,  etc.,  are  the  causal  factors  of  such 
bronchial  dilatations.  The  bronchial  wall  and  mucosa 
become  stretched  and  thinned  like  a  serous  membrane 
The  essential  characteristic  of  the  change  is  that  no  in- 
flammatory processes  take  part  in  the  direct  production 
of  the  dilatation.  It  is  to  be  regarded  as  a  vicarious  em- 
physema of  the  bronchi.  The  clinical  significance  of  the 
condition  is  not  great.  The  dilatations  are  relatively 
small  and  circumscribed.  Inflammatory  changes  may 
follow,  and  an  ulcerative  or  inflammatory  bronchiectasis 
develop. 

Emphysematous  BronrJiiectasis.  —An  emphysema  of  the 
bronchi  occurs  also  in  simple  atrophic  emphysema  of  the 
lungs  not  due  to  a  compensation  for  portions  of  the  lung 
the  function  of  which  is  lost  or  diminished.  It  is  to  be 
regarded  as  idiopathic  rather  tlian  vicarious  or  compen- 
sating. The  dilatation  is  not  great,  but  the  walls  of  the 
bronchi  are  greatly  thinned.  The  smaller  branches,  par- 
ticularly those  of'  the  lower  lobes,  are  chiefly  affected. 
The  symptoms  cannot  be  separated  from  those  of  alveo- 
lar emphysema. 

Inflammatory  Bronchiectasis. — This  is  by  far  the  most 
common  and  important  form.  All  authorities  are  agreed 
that  for  the  production  of  a  brodchiectasrs  of  clinical 
importance  an  inflammatory  weakening  of  the  bronchial 
wall  is  necessary.  In  general  there  are  no  severe  inflam- 
matory conditions  of  the  lungs  or  pleura  in  which  bron- 
chiectases may  not  develop.  Capillary  bronchitis, 
chronic  bronchitis,  catarrhal  pneumonia,  croupous 
pneumonia,  particularly  when  nmning  a  subacute  or 
chronic  course,  tuberculosis,  obliteration  of  the  bron- 
chioles due  to  indurations,  peribronchitis,  tvphoid  hy- 
postasis, stenosis  of  the  large  bronchi,  pleuntis.  pleural 
adhesions,  etc.,  are  the  causal  and  predisposing  factore. 
General  anaemia,  marasmus,  alcoholism,  excessive  or 
forced  respiratory  movements,  singing,  screaming  cough- 
ing, etc.,  play  a  secondary  part.     In  the  case  of  bronchial 
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fitcnoscs  the  bronchus  is  usunlly  dilated  both  above  and 
below  the  point  of  stenosis.  Itis  prolmblc  that  the  dila- 
tation which  lies  below  the  stenosis  is  due  to  the  fact  that 
the  air  which  passes  through  the  stenosis  into  the  portion 
of  the  bronchus  below  it  is  held  there  by  the  blocking  of 
the  stenosis  with  mucus  during  expiration,  and  as  the 
result  of  the  expiratory  increase  of  pressure  this  portion 
of  the  bronchus  becomes  stretched.  In  the  case  of  for- 
eign bodies  the  bronchial  dilatation  is  found  not  only 
around  the  body,  but  involving  other  bronchial  branches 
as  well.  The  causes  of  such  dilatations  are  ccunplicated, 
but  the  essential  factor  is  the  production  of  a  peribron- 
chitis. Tuberculosis  and  syphilis  may  give  rise  to  bron- 
chiectases which  are  primanly  dependent  upon  stenoses 
caused  by  the  contraction  of  scar  tissue,  or  are  due  to  in- 
filtrations. Chronic  pneumonia,  whether  following  the 
acute  pneumonias,  or  due  to  syphilis,  pleuritis,  foreign 
bodies,  etc.,  or  primair  of  unknown  origin,  is  of  especud 
importance  in  the  etiology  of  bronchiectasis. 

8Y.MPTOM8. — Ow^//.— This  is  the  rule.  It  occurs  in 
paroxysms,  usually  at  long  intervals,  almost  always  on 
the  patient's  awakening  in  the  morning,  the  paroxysm 
being  repeated  once  or  several  times  during  the  day. 
The  patient  may  be  awakened  by  the  first  paroxysm,  or 
\t  may  come  on  after  arising.  Usually  the  patients  know 
'ihe  time  when  the  attacks  may  be  expected.  A  par- 
oxysm may  also  be  precipitated  by  the  patient's  lying 
upon  the  affected  side  and  then  turning  suddenly  into 
another  position.  The  attacks  are  often  very  violent  and 
convulsive,  at  times  completely  depriving  the  patient  of 
breath.  The  frequency  and  severity  of  the  cough  are 
dependent  upon  the  position  and  the  character  of  the 
opening  of  the  dilatation.  As  long  as  the  secretions  are 
retained  within  the  cavity  there  is  no  coughing,  but  when 
these  escape  into  the  neigliboring  bronchi  and  alveoli 
paroxysms  are  excited.  When  the  bronchiectasis  is  lo- 
cated in  the  apex  the  secretions  may  pass  continuously 
into  a  vertical  bronchus  and  thus  give  rise  to  almost  con- 
stant coughing. 

Dytipruxd. — This  maybe  slight  or  entirely  absent;  it 
usually  increases  in  degree  toward  the  later  stages  of  the 
affection  and  may  become  very  marked.  Ordinarily  it  is 
noticed  only  at  the  time  of  coughing,  or  after  vigorous 
exercise.  It  is  increased  in  the  event  of  acute  catarrhs 
of  the  respiratory  tract,  and  in  the  case  of  the  collection 
of  mucus  in  the  smaller  bronchi.  Persistent  dyspnopa  is 
due  to  some  complication  on  the  part  of  the  heart  or 
lun^s. 

Expectoration. — The  attacks  of  coughing  are  attended 
by  expectoration.  This  may  resemble  that  of  any  onii- 
nary  bronchitis,  but  in  the  majority  of  cas<»s  the  expec- 
toration is  very  chamcteristic  and  of  diagnostic  impor- 
tance. With  the  coughing  paroxysm  there  is  a  gush  of 
sputum  f*()  great  as  to  till  the  patient's  mouth.  Within 
a  few  minutes  an  ordinary  sputum  cup  may  be  entirely 
fille<l.  The  total  amount  of  sputum  may  be  so  great  as 
to  suggest  the  possibility  of  the  perfonition  of  an  em- 
pyema into  tiie  bronchus  or  lun<;.  Five  to  seven  hun- 
dred cubic  ccntinietrcs  may  be  expectorated  within  the 
twenty-four  iiours.  Willi  tlie  evacuation  of  the  dilata- 
tion the  coughintr  usually  cca.ses.  to  begin  again  as  soon 
as  the  bronchiectasis  tills  up.  Usually  the  sputum  is 
mised  easily,  without  much  cfTort  or  coughing,  ])ut  in 
the  case  of  such  complications  as  pleuritis,  eniphysenia. 
tracheal  or  hn)nchial  stenosis,  etc..  the  expectomtion  may 
be  very  dilVicult.  The  position  of  tlu;  patient  is  of  great 
imporUmce;  when  he  lies  upon  one  si«le  there  may  be 
neither  cough  nor  expectoration,  but  as  .soon  as  he 
turns  upon  the  otlier  side  the  bronchiectasis  begins 
to  empty  itself  and  the  couijh  and  expectoration  are  ex- 
cited. Sensiitions  of  pressure,  fulness,  and  pain  arc 
som(»tinies  felt  before  the  ex])ectoration  takes  place, 
particularly  in  tin*  case  of  children.  Occasionally  these 
symptoms  may  be  very  marked,  lasting  half  an  hour  or 
so  before  the  ex]>e<-t()ration  occurs.  The  large  amounts 
of  sputum  and  the  l'>ng  periods  between  the  attacks  of 
<'xpectoration  may  be  exjilained  as  due  to  a  lessened  irri- 
tability on  the  part  of  the  bronchial   mucosji,  a  larger 


quantity  of  sputum  being  necessary  to  excite  couching. 
The  amount  of  sputum  raised  is  always  greater  duriog 
the  morning  hours.  Toward  the  end  of  the  affection  the 
total  amount  decreases  as  the  patient  becomes  weaker. 

S/nttum. — The  sputum  is  usually  purulent  in  char- 
acter, but  may  be  fetid  or  gangrenous.  When  puru- 
lent it  is  yellowish  and  contains  more  or  less  mucus.  If 
fetid  in  character  the  odor  may  be  extremely  disagree- 
able and  penetrating,  so  that  the  patient's  breath  may 
be  perceived  some  distance  away.  The  patient  himself 
shows  a  remarkable  tolerance  of  the  odor;  nausea  is  rare- 
ly produced.  In  the  gangrenous  cases  the  sputum  is 
grayish-yellow  or  greenish  in  color.  When  the  compli- 
cation of  gangrene  is  not  present  the  sputum  may  have 
no  putrid  odor,  but  commonly  possesses  a  disagreeable, 
nauseating,  acid  or  sweetish  smell  (pseudogangrene). 
When  collected  in  a  glass  or  cylinder  the  sputum  sepa- 
rates into  two  distinct  layers:  an  upper,  thin,  slightly 
cloudy,  almost  serous  layer;  and  a  lower,  thick,  puru- 
lent layer  containing  caseous  masses.  The  latter  ap- 
pear as  dirty  yellow  plugs  varying  in  size  from  a  mus- 
tard seed  to  a  bean  (plugs  of  Dittrich).  If  the  sputum  be 
put  into  a  tall  cylinder  which  is  half  filled  with  water, 
four  distinct  layers  may  be  seen.  The  uppermost  is 
foamy;  the  one  beneath  this  consists  of  muco-purulent 
masses,  which  hang  down  in  the  form  of  shreds  into  the 
third  layer,  consisting  of  cloudy  water.  The  lowest 
layer  of  water  has  a  grayish -green  appearance. 

Microscopically  the  sputum  is  made  up  of  pus  corpus- 
cles which  may  be  well  preserved  or  contain  fat  droplets. 
In  the  case  of  putrid  decomposition  bacteria,  crystals  of 
fatty  acids,  margarin,  ty rosin,  leucin,  and  triple  phos- 
phates may  be  present.  Blood  pigment  may  also  be 
found.  In  the  case  of  gangrene  elastic  fibres  may  be 
l^resent.  Tlie  c^aseous  plugs  stain  a  brownish-yellow, 
1)lue,  or  violet  with  dilute  Iodine  solutions.  The  mucin 
content  of  the  sputum  varies  greatly.  Blood  cells  are 
not  infrequently  present. 

Hemorrhage. — The  presence  of  blood  in  the  sputum  of 
bronchiectasis  is  not  rare.  The  amount  is  usually  small, 
but  the  hemorrhage  may  be  so  large  or  so  frequently  re- 
peated that  severe  symptoms  or  even  death  may  ensue. 
The  sputum  in  such  cases  may  appear  to  be  chiefly  blood ; 
it  is  rarely  bright-red,  but  is  more  or  less  discoforecl  by 
the  mixture  with  the  other  elements  of  the  sputum.  The 
smaller  hemorrhages  arc  chiefly  of  capillaiy  origin ;  the 
large  ones  come  from  the  erosion  of  large  vessels  in  the 
wall  of  the  dilatation.  In  ulcerative  conditions  of  the 
wall  the  hemorrhag(js  may  be  very  severe,  persist  for  a 
long  time,  and  flnally  k»ad  to  death! 

General  t>ymptoms. — When  secondary  changes  in  the 
heart,  kidneys,  etc.,  are  not  present,  the  general  condition 
of  the  patient  may  be  quite  goocl  or  fair.  Fever  and 
sweating  an*  signs  of  complications.  Occasionally  fever 
may  be  caused  by  the  absorption  of  products  of  decom- 
position from  the  cavity.  In  such  cases  the  fever  does 
not  pres<'nt  any  distinet'type. 

phi/ftiral  Signs — Inspeciion. — The  color  of  the  skin  is 
usually  unchanged.  When  it  is  verv  pale  the  underlying 
dist»asc  is  most  likel}'  to  lie  tulwrculosis;  when  it  is  cya- 
notic there  is  usually  emphysema  present.  Many  of  the 
patients  lie  upon  their  backs:  others  sit  bending  forward, 
claiming  that  this  prevents  the  swallowing  of  the  sputum. 
When  the  bronchiectasis  is  confined  to  one  side,  the  pa- 
tients usually  lie  up(m  thealTeeted  side,  coughing  and  pro- 
fuse expectoration  being  caused  by  turning  upon  the 
sound  side.  Deformities  of  the  thomx  are  rare,  occurring 
only  in  the  ease  of  retmciion  of  the  lung,  or  when  ex- 
tensive pleuritic  adhesions  are  associated  with  the  brcm- 
chiectasis.  DilTuse  or  localized  retniction  of  the  thoracic 
wall  and  curvature  of  the  spines  may  result  from  these  con- 
ditions. When  emphysema  is  present  the  thorax  mav  pre- 
sent the  chamcteristic  barrel  form.  Occasionally  differ- 
ences of  movement  mav  be  made  out  between  the  two 
sides.  In  the  case  of  extensive  bronchiectases  of  the  lower 
lobe  of  of  one  side  there  may  be  seen  during  deep  inspira- 
tion a  wave- like  retraction  of  the  inWrcostal  spaces  pro- 
ceeding from  above  downward.    On  the  affected  side  such 


458 


REFERENCE   HANDBOOK  OF  THE   MEDICAL  SCIENCES. 


Broncbleclaiils. 
Bro  DC  h  lectmslii* 


a  movement  is  not  visible.  A  compensatory  emphysema 
of  tlie  sound  lung  is  always  found  in  such  cases.  Very 
rarel}'  it  ma}'  be  seen  tliat  the  respiratory  movements  on 
the  aifecteil  side  lessen,  and  at  last  wholly  cease  as  the 
bronchiectasis  tills  up,  but  return  after  the  expectoration 
has  emptied  the  bronchus. 

Among  the  most  common  and  important  of  the  physical 
signs  of  bronchiectasis  arc  the  changes  which  take  place 
in  the  distal  phalanges  of  the  hands  and  feet  (drumstick 
fingers).  The  clubbing  of  the  lingers  is  due  to  a  liypcr- 
trophy  of  the  terminal  portions  of  the  bones  (osteourthro 
pathie  hypertrophiante  pneumique),  so  that  the  joints  of 
the  phalanges,  the  carpal  joints,  and  even  the  wrist  joint 
may  be  greatly  thickened.  These  changes  take  place  in 
association  wfth  chronic  cyanosis  and  appear  to  bo  de- 
pendent upon  the  latter.  They  are  also  found  in  other 
conditions  than  bronchiectasis,  particularly  in  the  con- 
genital heart  lesions:  but  Bamberger  has  attempted  to 
show  that  the  change  in  bronchiectasis  is  characteristic  of 
this  affection,  in  that  it  is  a  painful  hypertrophy  of  the 
epiphyses. 

Percumon. — The  percussion  phenomena  of  bronchiec- 
tasis vary  greatly,  being  dependent  upon  the  size  of  the 
dilatation,  the  quantity  of  tluid  present  in  it,  its  distance 
from  the  chest  wall,  and  the  character  of  the  changes  in 
the  surrounding  lung  tissue.  Dulnessora  tympanitic  tone 
may  be  obtained,  or  both  alternately,  according  as  the 
cavity  contains  fluid  or  air.  A  tympanitic  tone  with 
change  of  pitch  on  opening  and  closing  the  mouth  may 
be  noted,  as  well  as  change  of  tone  on  cliange  of  position, 
the  cracked-pot  sound,  metallic  tones,  etc.,  according  to 
the  conditions  present.  About  the  areas  showing  such 
signs  of  cavity  the  tone  may  be  resonant ;  in  the  case  of 
tuberculous  cavities  it  is  always  dull.  The  dislocation 
of  the  neighl)oring  organs,  pleuritic  thickenings,  adhe- 
sion, etc.,  may  also  be  shown  by  percussion. 

Au9eult4tUon. — The  vesicular  murmur  is  weakened  or 
absent,  being  replaced  by  a  bronchial  blowing.  The 
cylindrical  diUitations  give  a  soft  bronchial  sound,  and 
when  containing  fluid  they  yiehl  also  moist,  coarse  bub- 
bling rales.  The  saccular  dilatations  give  both  the  per- 
cussion and  auscultation  signs  of  a  cavity,  particularly 
large,  moist,  bubbling  rfiles. 

Complications. — The  most  frequent  and  dangerous 
complication  is  the  putrid  or  gangrenous  decomposition 
of  the  contents  of  the  dilatation.  Pleuritis,  peribron- 
chitis, bronchopneumonia,  chronic  pneumonia,  chronic 
bronchitis,  lobar  pneumonia,  emphysema,  chronic  laryn- 
gitis, renal  and  cardiac  affections,  dropsy,  albuminuria, 
cirrhosis  of  the  liver,  etc.,  may  be  associate<l  with  bron- 
chiectasis or  appear  as  sequela?.  Metastatic  abscesses 
may  occur  in  the  brain,  spinal  cord,  etc. ;  there  may  also 
be  rheumatic  joint  affections.  There  aiises  in  these  cases 
a  suspicion  or  the  occurrence  of  a  general  pya?mic  infec- 
tion. Perforation  of  the  dilatation  into  the  pleural  cavity 
leads  to  the  development  of  a  pyopneumothorax.  In 
old  chronic  cases  of  long  duration  amyloid  degeneration 
of  liver,  spleen,  and  kidneys  may  be  "found.  Tubercu- 
losis is  a  fairly  common  complication.  The  heart  is 
usually  affected,  hypertrophy  and  dilatation  of  the  right 
ventricle  occurring  in  the  majority  of  cases.  The  cardiac 
changes  are  due  partly  to  disturbances  in  the  pulmon- 
ary circulation,  partly  to  the  accompanying  condition  of 
chronic  intoxication,  partly  to  local  changes  in  the  thorax, 
and  partly  to  coincident  renal  changes. 

Duration  and  Course. — Bronchiectases  may  remain 
stationary  for  years,  the  only  symptoms  being  those  of 
u  chronic  bronchitis.  As  a  rule  the  dilatation  gradually 
increases  during  this  time  without  an  increase  in  the 
symptoms.  With  the  advent  of  fresh  catarrhs  emphy- 
si^ma  gradually  develo{)S.  the  shortness  of  breath  becomes 
more  marked,  and  the  patient  may  become  cyanotic. 
The  right  heart  becomes  hypertropliic  and  Anally  dilated. 
Putrid  bronchitis  and  gangrene  may<.K'(ur;  from  these 
the  patient  may  recover  for  a  time,  or  death  may  take 
place.  As  a  rule  the  condition  runs  for  a  long  time; 
amyloid  disease  of  the  kidneys  may  Anally  result  and  the 
patient  becomes  dropsical.     After  alternating  periods  of 


improvement  and  exacerbation,  extending  over  a  long 
period,  the  disease  is  brought  to  an  end  by  some  one  of 
the  complications. 

Diagnosis. — The  differential  diagnosis  of  bronchiec- 
tasis from  its  complications  is  sometimes  very  diflicult. 
The  absence  of  the  tulK»rcle  bacillus  will  distinguish  it 
from  tuberculosis.  When  the  latter  procesc  is  combined 
with  bronchiectasis  the  character  of  the  sputum,  the  age 
of  the  patient,  position  of  the  cavity,  habitus,  etc.,  are 
points  to  be  considered  in  the  differential  diagnosis.  The 
history  of  the  case  is  of  greatest  importance.  It  may  be 
taken  as  a  guiding  principle  that  tuberculosis  may  lead 
to  a  bronchiectasis,  but  that  a  bronchiectasis  rarely  be- 
comes tul)erculous.  Actinomycotic  cavitit»s  may  Ik»  dis- 
tinguishe<l  by  the  presence  of  the  fungus  in  the  sputum. 
The  rare  localization  in  the  lung  of  hydatids  may  also  be 
easily  diagnosed  by  the  findings  in  the  sputum.  From 
pulmonary  gangrene,  abscess,  putrid  bronchitis,  inter- 
stitial pneumonia,  pyopneumothorax,  etc.,  the  differen- 
tiation is  often  impossible.  The  physical  signs  of  cavity 
are  of  the  greatest  importance  in  so  far  as  the  differen- 
tiation between  processes  with  cavity  formation  and 
those  without  is  concerned.  Much  was  expected  from 
the  use  of  x-rays  in  the  diagnosis  of  bronchiectasis,  but 
these  expectations  have  not  l>een  realized.  Only  in  the 
case  of  extensive  peribronchial  thickenings  may  aid  be 
looked  for  by  the  use  of  j-rays. 

Treatment. — In  very  rare  cases  self-healing  of  the 
bronchiectasis  may  take  place.  In  chiklren  this  may  fol- 
low the  cure  of  catarrhal  bronchitis  and  the  restoration 
of  normal  conditions  of  pressure.  In  extremely  rare 
cases  the  bronchial  cavity  may  be  oblitemted  by  adhe- 
sion of  the  walls  of  the  cavity  or  through  the  formation 
of  granulation  tissue.  Since  in  the  great  majority  of 
cases  such  healing  is  impossible,  the  prophylactic  treat- 
ment becomes  of  prime  importance.  The  conditions 
(pleuritis.  pneumonia,  etc.)  which  lea(i  to  bronchiectasis 
should  be  appropriately  treated  with  a  view  to  the  pre- 
vention of  such  dilatations.  After  the  development  of 
bronchiectases  the  chief  therapeutic  indication  is  to  keep 
the  contents  of  the  dilatation — so  far  as  lies  in  our  power 
— aseptic.  This  can  be  perfectly  accomplished  only  by 
residence  in  an  atmosphere  containing  no  Imcteria.  Re- 
moval of  the  patient  to  a  suitable  climate  is  the  best 
means  of  avoiding  the  various  complications  of  the  affec- 
tion. When  this  cannot  be  done  the  treatment  becomes 
chiefly  symptomatic  and  largely  directed  to  antiseptic 
procedures.  Inhalations  of  creosote,  turpentine,  menthol, 
eucalyptus,  etc.,  and  creosote  vapor  baths  are  recom- 
mended for  this  purpose.  A  number  of  writers  speak 
favorably  of  the  creosote  vapor  baths.  These  are,  how- 
ever, unpleasant  and  slow  in  operation,  and  do  not  al- 
ways succeed  in  lessening  the  amount  of  the  sputum. 
The  crude  creosote  appears  to  be  more  effective  than  the 
various  substitutes  (vapo-cresoline,  refined  creosote,  sol- 
uble cresol,  etc.)  which  have  been  advised.  Other  writ- 
ers have  found  success  with  guaiacol  vapor  baths  after 
failing  with  creosote.  The  ordinary  methcxls  of  giving 
such  inhalations  may.  however,  be  a  source  of  infection, 
as  many  of  the  forms  of  inhalation  apparatus  used  are 
dirt  traps. 

lntt'aUti*yngeal  injections  of  menthol,  guaiacol,  etc., 
have  been  advised  by  Rosenlierg,  Stewart.  Campbell,  and 
others,  but  are  condemnetl  by  various  writers  because 
thev  give  rise  to  constitutional  disturbances,  fever,  and 
violent  cough. 

Subcutaneous  iiijectionsoi  guaiacol  (1  in  5)  and  creosote 
(1  in  5)  in  olive  oil  have  also  been  reconmiended.  They 
may  give  rise  to  inflammation  and  necrosis  at  the  point 
of  injection. 

Intratcnous  injections  of  formalin  (25-50  c.c.  of  a  1 
in  2,000  solution  of  formalin  in  decinormal  salt  solution) 
have  also  been  tried  without  success. 

Injections  of  carbolic  acid  and  menthol  directly  into 
the  bronchiectatic  cavity  have  also  l)een  suggested. 

Murphy's  method  of  tilling  the  pleural  cavity  with  air 
or  nitrogen  to  such  an  extent  as  tocjiuse  a  collapse  of  the 
bronchial  cavity  has  been  tried  witl*  some  success.     The 
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air  should  of  course  be  thoroughly  sterilized.  About 
170  c.c.  of  air  or  nitrogen  are  injected  every  second  or 
third  day. 

Inhalations  of  oxygen  may  aid  in  reducing  the  odor  of 
the  sputum.  Symptomatic  treatment  with  expectorants 
(apomorphine,  senega,  ipecacuanha,  etc.)  may  at  times 
give  relief  or  temporary  improvement.  Hemorrhage 
should  receive  appropriate  treatment. 

Inasmuch  as  the  medical  treatment  is  usually  without 
avail,  much  had  been  hoped  from  surgical  intervention 
in  the  treatment  of  bronchiectasis.  This  has  now  been 
given  a  very  extensive  trial,  with  complete  failure  in  the 
majority  of  cases,  and  only  partial  success  in  the  others. 
These  unsatisfactory  results  are  easily  understood  when 
we  consider  the  facts  that  the  dilatations  are  often  multi- 
ple and  bilateral,  and  that  the  pulmonary  tissue  is  usually 
extensively  diseased.  Dangerous  hemorrhages  may  re- 
sult, and  anaesthesia  is  in  itself  attended  with  danger  in 
these  cases.  The  uncertainty  of  the  physical  signs  also 
contributes  to  the  unsatisfactory  results.  Puncture  of 
the  bronchiectatic  cavity  with  a  trocar  and  drainage,  in- 
cision and  drainage,  cauterization  of  the  cavity,  etc.,  are 
among  the  operative  procedures  advised.  From  tlie 
cases  thus  treated  which  have  been  so  far  reported,  it 
would  seem  that  under  favorable  conditions  of  life  the 
outlook  for  patients  with  bronchiectasis  is  more  favor- 
able without  operation  than  with  it.  Improvement  of 
the  technique  of  operations  upon  the  lung  may  lead  to 
better  results. 

The  postural  treatment  of  bronchiectasis  is  strongly 
recommended  by  Ewart  {Ixincet,  1901).  While  not  re- 
garding it  as  curative  in  advanced  cases,  he  holds  that  no 
other  treatment  is  so  simple,  so  rational,  and  so  effective. 
In  a  case  so  treated  the  relief  afforded  the  patient  was 
striking;  the  persistent  pyrexia  stopped,  and  the  gushing 
character  of  the  expectoration  ceased.  Ewart  advises  a 
continuous  elevation  of  the  foot  of  the  bed  of  from  twelve 
to  fourteen  Inches.  For  brief  periods  a  greater  elevation 
may  be  resorted  to  with  benefit. 

Prognosis. — In  so  far  as  a  cure  is  concerned  the  prog- 
nosis in  any  well-established  case  of  bronchiectasis  is  bad. 
Except  in  rare  cases  no  method  of  treatment  at  present 
employed  is  of  avail  in  effecting  a  cure.  Some  of  the 
more  acute  cases  in  young  persons  may,  however,  be 
cured.  In  the  chronic  cases  our  present  methods  of  treat- 
ment can  only  relieve  the  distress  of  the  affection  and 
prolong  life.  Aldred  ^ott  Warthin. 

BUXTON.— Buxton,  situated  in  the  Peak  district  of 
Derbyshire,  England,  at  nn  elevation  of  about  I.O(K)  feet 
above  sea-level,  is  a  pleasiint  and  popular  resort  in  the 
midst  of  beautiful  scenery,  frecjuented  not  only  on  ac- 
count of  its  baths  but  as  well  on  account  of  its  fine  bracing 
air  and  attractive  situation.  There  are  numerous  and 
interesting  excursions  in  the  environs,  of  both  scenic  and 
historic  interest.  Chatsworth  and  JIaddon  Hall,  for  ex- 
amplo.  are  within  ea.sy  access. 

Like  Bath,  which  it  also  resembles  in  its  waters, 
Buxton  was  known  to  the  Romans;  was  visited  by 
Mary,  (^ueen  of  Scots ;  and  has,  for  a  very  long  iK'riod. 
maintainetl  a  liigh  rank  as  a  prosiHTous  and  popular 
health  resort  and  spa.  I'nlikc  Batn.  however.  Buxton 
is  a  sinnnier  resort  principally,  the*  season  extending 
from  May  to  St»ptenil>er.  Tlie  air  is  cool  and  invigorat- 
ing. For  July,  during  a  |K'rio<l  of  ten  years'  observation, 
the  mean  niaxinuun  temperature  was  Tm.  1°  V.,  and  the 
mean  niinirniUTi  4K.4°  F.  There  is  considerable  rain,  the 
yearly  mean  hein*^  4(>.*J  inches. 

The  waters  of  Buxton  are  of  the  simple  thermal  varietv, 
of  a  nat  ural  teiniwrat  ure  of  X'2°  V.  Thev  are  very  weakly 
mineralized,  slightly  alkaline,  soft,  and  contain  in  solu- 
tion nitrogen  gas  in  larger  amounts  than  is  presc»nt  in 
other  springs  of  the  kind.  The  color  of  the  water  is  of  a 
"beautiful  blue  tint."  Besides  the  simple  thermal 
waters,  there  is  a  w(»ak  chalybeate  water  use<l  both  for 
drinking  and  as  an  apf)lication  to  the  eyes.  These 
waters  are  enif)loyed  both  for  drinking  and  baths. 
There  is  a  handsome  "pump  room"  for  drinking  the 
waters  and  two  bath  establishments,  one  in  which  the 


water  is  used  at  its  natural  temperature,  and  one  in 
which  the  water  is  heated  to  any  temperature  desired. 
The  usual  varieties  of  baths  are  afforded  here — douches, 
vapor,  needle,  and  massage  baths.  There  are  also 
arrangements  by  which  cripples  are  lowered  into  the 
waters. 

The  effects  obtained  by  the  use  of  thermal  waters 
like  those  of  Buxton  are  derived  chiefly  from  their 
skilful  application  rather  than  from  any  mineral  ingre- 
dients they  possess,  together  with  the  careful  ordering 
of  one's  naoita  of  living  in  regard  to  diet,  exercise, 
fresh  air.  and  rest.  Much  of  the  benefit  obtained  by  a 
visit  to  such  spas  as  Buxton  depends  undoubtedly  upon 
the  change  from  one's  ustial  routine  of  life  and  the  pleas- 
ant surroundings  of  the  spa. 

The  diseases  and  conclitions  which  are  benefited  by 
the  waters  of  Buxton  are  gout  and  gouty  affections, 
rheumatism,  diseases  of  the  skin  dependent  upon  a 
gouty  diathesis.  Joint  stiffness  and  pain  resulting 
from  an  attack  of  rheumatism  are  also  relieved  by  the 
apphcation  of  the  hot  water  in  the  form  of  the  douche 
massage,  and  the  various  baths  which  promote  the  ab- 
sorption of  morbid  products  and  thus  relieve  the  con- 
sequent disabihty. 

iThe  contraindications  are:  (a)  febrile  conditions;  (6) 
advanced  valvular  disease  of  the  heart,  feeble  or  fatty 
heart  or  atheromatous  vessels:  (c)  advanced  disease  of 
the  kidneys;  (c/)  extreme  debiUty;  (e)  advanced  disease 
of  the  lungs;   (/)  plethora,  or  an  mclination  thereto. 

The  general  action  of  the  waters  is  said  to  be  stimulat- 
ing, alterative,  depurant,  and  diuretic.  Ujwn  the  skin 
they  exercise  a  detergent  effect,  improving  ita  tone  and 
function.  Excretion  of  urea  and  uric  acid  is  said  to  be 
increased.  In  beginning  a  course  of  baths  there  may 
follow  certain  nervous  or  circulatory  disturbances,  such 
as  insomnia,  giddiness,  palpitation,  and  sometimes 
slight  fever  with  increased  pain  and  stiffness  in  the  joints, 
but  these  effects  soon  pass  away. 

The  natural  baths,  i.e.,  at  a  temperature  of  82**,  are 
given  from  four  to  seven  minutes,  and  the  hot  baths, 
i  those  artificially  heated,  from  four  to  fifteen  minutes. 
After  the  bath  the  patient  is  wTapped  in  hot  towels  and 
dried  by  ^ntle  rubbing.  After  the  natural  bath  a 
brisk  walk  is  recommended. 

There  are  the  usual  means  of  amusement — theatre, 
concert-hall,  reading-room,  tennis,  golf,  conservatories, 
etc.  The  accommodations  are  good,  consisting  of  nu- 
merous hotels  and  boarding-houses. 

Buxton  is  reached  in  four  and  one-half  hours  from 
London.  Edward  0.  Otis. 

CAMPHOR,  POISONING  BY.— An  unwarranted  belief 
in  the  innocuousness  of  camphor  prevails  in  the  commu- 
nity, referable,  probably,  to  the  safety  with  which  it  is 
used  as  an  external  domestic  remedy  for  minor  ailments 
and  to  its  agreeable  odor.  This  sliould  not,  however, 
blind  the  physician  to  its  real  and  serious  dangers  when 
taken  internally ;  for  it  may  act  as  a  poison  either  when 
eaten  frequently  in  small  (quantities,  as  for  headaches  or 
colds,  or  wlien  swallowed  accidentally  or  intentionally 
once  or  more  in  large  amount.  It  is  true  that  fatal  cases 
are  very  rare,  but  thesvmptoms  are  often  most  alarming, 
even  when  recovered  from.  The  lethal  dose  of  camphor 
is  difficult  to  determine.  The  smallest  dose  known  to 
have  produced  violent  symptoms  in  an  adult  is  1.8  gm. ; 
the  largest  dose  known  to  have  been  recovered  from  Is  15 
gm.  (Kunkel,  BIy  th).  Camphorated  liniments  swallowed 
by  mistake  have  frequently  been  the  cause  of  severe 
cases  of  poisoning,  the  fact  of  the  drug  being  in  alcoholic 
solution  allowing  it  to  be  absorbed  and  disseminated 
through  the  system  more  rapidly  and  in  larger  quantity 
than  when  swallowed  in  the  solid  form.  The  histories 
which  I  shall  presently  cite  illustrate  further  the  usual 
sequence  of  symptoms,  and  such  relations  as  the  early 
or  late  supervention  of  convulsions  to  the  occurrence  or 
absence  of  vomiting,  this  depending  upon  whetlierany 
large  proportion  of  what  was  swallowed  remained  long 
in  the  stomach  in  a  comparatively  insoluble  condition,  or 
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was  promptly  taken  into  tbe  circulation.  Attention  is 
also  called  to  the  statement  that  when  camphor  has  been 
swallowed,  what  is  absorbed  undergoes  such  a  transfor- 
mation that  the  odor  of  it  is  not  appreciable  In  the  urine 
or  faeces  (Kunkel) ;  sometimes  not  even  in  the  breath  of 
the  patient  Still,  other  authorities  declare  that  the  bodies 
of  those  dying  smell  strongly  of  the  drug. 

Full  doses  of  camphor  produce  markedly  cxcitmg 
effects  upon  the  brain  and  the  medulla,  especially  when 
an  alcoholic  solution  has  been  taken  which  favors  rapid 
absorption.  The  earliest  evidences  of  this  stimulation 
are  flusbmg  of  the  face,  a  rapid  succession  of  ideas,  per- 
haps agreeable  hallucinations,  with  a  sense  of  lightness 
of  motion  and  a  desire  to  dance,  in  fact  an  intoxication. 
These  manifestations  are  transient  and  may  soon  be  fol- 
lowed by  tonic  cramps  and  epileptiform  convulsions. 
To  these  may  succeed  sometimes  paroxysmal  tonic  and 
clonic  cramps  with  movements  of  rotation,  followed  by 
paralysis;  or  again  deafness  passing  into  sopor,  coma, 
and  death,  the  parts  of  the  nervous  system  which  are 
first  excited  being  apparently  finally  paralyzed.  The 
temperature  is  lowered,  but  the  pulse  and  respiration 
vary  (Brunton,  Husemann).  If  the  patient  recovers,  the 
memory  is  apt  to  be  wanting  for  some  hours.  There  are 
no  characteristic  lesions  after  death. 

The  following  cases  are  fairly  typical  of  poisoning  by 
camphor:  Davies  reports  being  called  at  8  a. m  to  a  child 
of  two  years  and  eight  months,  who  had  swallowed  solid 
camphor.  He  found  it  pale,  with  blue  lips,  a  rapid 
pulse,  and  suffering  from  severe  convulsions.  Vomiting 
was  induced  and  the  ejecta  sraelled  strongly  of  camphor. 
The  child  soon  recovered  in  part  from  its  condition  of 
collapse,  but  the  convulsions  continued,  and  in  the  inter- 
vals the  patient  was  semicomatose.  A  stomach-pump 
was  then  used  and  the  stomach  washed  out  with  warm 
water,  procuring  some  relief.  In  five  hours  castor  oil 
was  given,  also  bromide  of  potassium,  three  grains  every 
three  hours.  Still  no  improvement ;  the  convulsions  con- 
tinued all  night  and  the  child  died  at  9  a.m.  of  the  next 
day.  The  amount  of  camphor  taken  was  probably  Imlf 
a  drachm.  From  its  being  solid  the  stomach-pump  could 
not  act  upon  it  effectively. 

Cndg  reports  that  a  man  who  was  a  hypochondriac  ate 
about  three  drachms  of  pure  camphor.  About  half  an 
hour  after  swallowing  it  he  was  seized  with  giddiness  and 
nausea,  staggered  on  rising  and  seemed  likely  to  fall. 
Still  he  was  unable  to  vomit,  and  was  relieved  by  drink- 
ing some  water.  He  was  free  from  pain,  and  lay  down 
with  a  drowsv  ringing  in  the  ears.  In  three-quarters  of 
an  hour  the  giddiness  and  nausea  had  gone,  but  he  felt  as 
if  he  had  been  taken  from  his  feet  and  were  being  carried 
through  the  air.  He  sat  down  at  the  dinner  table,  but  be- 
came suddenly  unconscious.  He  had  general  convulsions, 
which  soon  ceased,  and  the  reporter  says  there  was  no 
deviation  of  the  eyeballs,  pupils  equal  and  small  and  not 
reacting  to  light,  knee-jerks  exaggerated ;  breathing  rapid, 
cyanosis  followed  by  pallor.  He  was  not  unconscious  for 
over  five  minutes.  There  was  no  odor  of  camphor  in  the 
breath.  About  two  hours  and  a  half  after  taking  the 
camphor  he  vomited  copiously,  and  brought  up  no  blood 
and  some  camphor.  There  was  no  retention  of  urine. 
His  memory  was  affected  for  an  hour  after  other  symp- 
toms had  d*isapi>eared. 

Honman  reports  the  case  of  a  girl  of  eighteen,  to  whom 
be  was  called  at  11  a.m.  She  was  in  the  habit  of  eating 
camphor.  He  found  her  unconscious  and  irritable,  with 
dilated  pupils,  cold  extremities,  pale  face,  epigastrium 
sensitive  to  pressure,  pulse  thready  and  uncountable,  and 
the  breath  smelling  distinctly  of  camphor.  The  stomach 
was  washed  out  after  an  unsuccessful  attempt  to  produce 
vomiting  by  sulphate  of  zinc.  Ether  was  given  subcu- 
taneously  with  immediate  improvement.  It  was  learned 
that  she  had  had  camphor  in  her  hand,  and  hud  offered 
it  to  her  roommate  at  bedtime.  She  hud  vomited  during 
the  night  and  had  taken  brandy  and  water  about  8  a.m. 
Convulsive  movements  now  began  and  extended  from  the 
lower  extremities  to  the  body  and  upper  limbs.  The 
temperature  rose  to    100.8''  i*.,  and  the  pupils  were 


dilated.  She  died  at  about  8  a.m.  the  next  day.  At  the 
autopsy  the  only  finding  attributed  to  camphor  poison- 
ing was  a  high  aegree  oi  congestion  of  the  vessels  of  the 
dura  mater  and  surfaces  of  the  brain.  The  government 
analyst  reported  a  small  quantity  of  camphor  in  the 
stomach,  but  it  is  observed  that  none  of  the  ejecta  or  de- 
jecta had  been  saved  prior  to  the  doctor's  arrival  at  11 


A.M. 

In  regard  to  the  treatment  of  poisoning  by  camphor,  the 
most  important  precept  laid  down  is  the  earliest  possible 
emptying  of  the  stomach  by  tube,  stomach-pump,  or 
emetic.  Hypodermic  injections  of  brandy  or  ether  may 
be  used,  with  perhaps  the  alternate  hot  and  cold  douche. 

«/.  Baven  Emeraon. 
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CANTHARIDES,  POISONING  BY.— The  poisonous 
action  of  this  drug  is  ascribed  chiefly  to  the  proximate 
principle  canthartdin,  which  is  from  twenty-five  to 
thirty  times  as  active  as  the  powder.  As  the  unassayed 
powder  or  the  tincture  is  the  form  in  which  it  is  most  apt 
to  have  been  taken,  it  is  difficult  to  determine  the  fatal 
dose  of  cantharidin.  Blyth  states  that  a  young  woman 
died  from  twenty -five  grains  of  the  powder,  probably 
equal  to  one  grain  of  cantharidin,  while  the  smallest  dose 
of  the  tincture  known  to  be  fatal  (Taylor)  is  an  ounce, 
equivalent  to  gr.  A\y  of  t  he  proximate  principle.  Poison- 
ous effects  mav  also  follow  from  external  applications  of 
the  drug,  in  which  they  result  from  absorption,  especially 
in  feeble  persons  and  children.  Blyth  says  that  the  popu- 
lar idea  of  the  influence  of  cantharides  as  an  aphrodisiac 
holds  good  only  as  to  the  entire  cantharides,  and  not  as 
to  cantharidin,  and  he  considers  it  probable  that  can- 
tharidin is  not  the  only  proximate  principle  in  the  insect. 
It  is  also  stated  that  cantharides  may  be  eaten  with  im- 
punity by  fowls,  while  the  flesh  of  the  latter  may  produce 
symptoms  of  poisonmg  if  eaten  hy  human  beings.  Ogier 
tells  us  that  a  fatal  result  may  follow  poisoning  by  this 
drug  after  as  long  an  interval  as  twenty-four  hours;  also 
that  proof  of  the  cause  of  death  may  be  found  in  the 
presence  in  the  intestine  of  minute  glistening  irnr tides  of 
the  insect.     Fatal  cases  are  rare. 

The  symptoms  due  to  poisonous  doses  are  given  as  fol- 
lows by  Husemann,  Kunkel,  and  Blyth :  They  are  shown 
in  disturbances  of  respiration  and  in  convulsions  from  in- 
volvement of  the  nervous  S3'slem,  often  with  headache, 
dizziness,  stupor,  and  delirium.  In  the  alimentary  canal 
there  appear  at  once  burning  in  the  mouth  and  throat 
followed  by  pain  on  swallowing,  salivation,  vomiting, 
and  diarrhoea,  while  there  develop  intense  irritation, 
pain,  and  a  condition  of  inflammation  of  the  kidneys  and 
urinary  passages,  in  consequence  of  which  occur  in  the 
urine  albumin,  casts,  pus,  and  blood,  with  catarrh  and 
croupous  deposits  from  the  vesical  mucous  membrane. 
These  are  associated  with  strangury,  dysuria,  painful 
erections,  and  priapism.  Sometimes  pregnant  women 
have  aborted. 

The  following  fatal  case  is  reported  by  LhOte  and 
Vibert.  A  man  of  about  sixty  took  a  quantity  of  can- 
tharidin, estimated  at  about  75  cgm.  He  died  twelve  to 
fourteen  hours  afterward,  the  symptpms  presented  not 
being  accurately  known.  Autopsy  four  days  post  mor- 
tem. The  lungs  w^ere  much  congested ;  tliere  was  a  little 
froth  in  the  bronchi.  Stomach  empty ;  mucosa  actively 
congested.  Kidneys  large,  turgesceut,  and  extremely 
congested ;  several  large  sanguineous  effusions  under  the 
capsule;  cortical  and  medullary  substances  gorged  with 
blood  and  the  mucosa  of  the  caliccs  and  pelvis  strongly 
injected.  Blad<lor  contained  4-5  c.c.  of  bloody  urine; 
mucosa  strongly  congested  and  of  an  intense  red;  no 
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ulreratiODB  but  amnj  ^rliynimrs.  Uucosa  of  the  ure- 
Uira  likenise  coDgestMl.  Uii  mioroMropical  pxamioalion 
of  tlie  kidneys  tlie  glonti'nili  were  foucil  ilelacliwl  from 
their  capsules,  aiid  wpaTKled  from  tbem  bv  an  exudate, 
In  ttie  midst  of  whicb  were  BeoD  ai  certain  points  nu- 
mtrous  round,  nucleated  cells.  In  tlio  coovolulcd  tube* 
tiie  epithelial  ct'lU  apprared  glued  togetlier;  tbey  tittvd 
and  distended  the  tubes.  A  mHterial  extracted  from  tbe 
viscera  produced  uponaniinaisTbe  effects  of  canlhiiridin, 
and  its  chemical  reactions  were  cliaracteristic  of  that  sub- 

Tbe  treatment  at  poisoniiig  by  canlbaridee  must  be 
tymptomatic.  The  stomach  should  be  evacuated,  the 
Btomuch-pump  or  tube  tiejog  UHed  for  the  purpose  if  the 
mouth  and  throat  are  not  inBamed:  it  thty  are  inflamed, 
apoinorphtne  should  be  Injected  hypodermically  or  an 
emetic  should  be  given.  Opium  and  hot  iiitE  liathssliuiild 
be  used  to  allay  pain  and  strangury',  and  water  and  mu- 
cilagiuoua  drinks  given  freely,  but  fata  tiud  oils  are  to  be 
avoided. 

J.  lltmn  Kmtramt. 

IV, ;  Polions.  tbelr  KSecla  uid  DcWcUon.  Uilnl  ediUoa. 
leSG.  pp.  ITS-4T4. 

.  Tbmdor:  Huidb.  der  Arznelmlu«Ilpbre,  Berlin.  1W£,  p. 

Ximkel.4.  J.:  Handb.  ilerToxIcnkwrlr.  Jni*.  IWl.  voLlL.  p.  BT4. 

UiOte  pt  Vlhert:  Ann,  d'Bncltee  pub..  PulK  1HB.8  ■..  XIIIIL.  pp. 

Osier.  J. :  Tnlt^  dp  ctalmte  IoilFolo0qu«.  PuU.  IWH. 

CAROTID  GLAND.-^tSjTionyms;  Ganglion  inter- 
carDticum;  Glnnduia  earotica:  Glomeruli  art eriosi  tn- 
tercarotici :  Nd<{u1ub  intcrcaroltcuH-i 

This  little-known  organ  liea  in  the  bifurcation  of  llie 
cotnmun  carotid  artery,  generally  near  the  posterior 
side  of  tlie  internal  carotid  ju£t  hb  it  comes  off  the  main 
trunk.  In  siw  it  averages  5  mm.  in  length,  2  to  5  mm. 
in  thickness,  and  Slum,  in  breadth  ((k>nie»),varjdng  con- 
siderably. Because  of  its  great  vascularity  tbe  color  is 
|nnk.  For  «ome  lime  it  was  thought  to  be  an  epithelial 
organ  developed  Bimilurly  lo  the  thyroid  and  tliytnus 


it  Structure  ot  Uw  faroiui  Gli 


vapllhu'ir  tu 


unil»rT  noiliili 


:  H.m 


from  the  branchial  clefts,  but  further  study  showed  it 
l«  be  of  entirely  difTerent  origin  and  nature.  Its  etn~ 
bryonal  origin  is  later  than  the  thyroid  and  thymus, 
and  it  w  in  no  way  related  to  them,  for  if  arises  directly 
from  the  primary  v:<F<eulnr  ontagr,  and  therefore  is  not 
an  epithelial,  but  a  pi^ritlieliiil,  structure.    The  first  step 
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in  its  formation  consists  of  n  ceiluliir  ihickeninK  r>f  tlie 
externa]  posterior  uortion  of  tbe  periphery  of  the  etu- 
tu^onat  carotid.  At  this  time  the  cells,  of  epillielioid 
type,  are  not  distinguiiMhable  from  the  cells  of  the  vetnel 
wall  itself,  and  tlie  gland  anlagc  is  recognized  merely  as 
a  thickening  of  tbe  cell  mass  at  this  point.  Tliis  entire 
noiiiile  ix  surrounded  by  the  adventitia,  and  over  it  run 
nerve  bundles  from  the  vagus  and  cervical  sympathetic- 
Very  early  in  its  development  capillary  vessels  derived 
from  the  common  carotid  at  its  bifiirctilion  enter  tbe 
eetl  mass,  and  soon  fonp  glomerule-like  collections. 
wliich  with  the  raiudly  increasing  cell  growth  soon  dis- 
tinguish (he  glanilfrom  the  veascl.  It  increases  in  size 
until  the  third  decade. 

In  tlic  adult  the  carotid  gland  shows  a  lobular  struct- 
ure. From  the  con nective-t issue  capsule,  bands  pas» 
into  the  organ,  carrying  many  veivels  and  neri'es,  and 
ilividing  it  into  lobules,  whicb  vary  in  number  fmm 
tiirce  to  twelve.  In  turn  llie  lobules  are  composed  of 
small  "cell  balls,"  which  really  form  the  unit  of  ita 
structure.  These  con^t  of  a  gk>menUe-like  tuft  of 
capillarieii  that  unite  to  form  a  vein.  Surrounding  the 
capillaries  are  the  cells  of  tlie  organ,  arranged  in  cords 
or  trabecule,  although  this  arrangement  is  not  at  all 
evident  in  orthnary  preparations.  The  number  of  cells 
about  individual  vessels  varies  greatly;  sortietimes  there 
is  quite  a  wall  of  epithelioid  cells,  nitli  linely  granular 
cvtoplasm,  oval  nucleus,  and  a  nucleolus,  but  often 
there  is  but  a  sinjde  layer  of  cells  about  a  vessel,  or  the 
may  be  separated  merely  '  -        ' 

iai  connective  tissue.     In 

are  frequently  single  cells  of  the  same  type,  t^flen  the 
parenchyma  cells  show  a  considerable  degree  of  vacuoli- 
zation, particularly  in  the  old,  .^cmnlii^  (o  Ckimcc 
there  are  two  types  of  parenchyma  cells,  differing  in  the 
amount  of  cliromatin  and  the  size  of  the  nucleus.  It  is 
sud  that  with  age  tlie  typical  structure  becomes  leas  and 
leas  evident,  accompaDied  by  more  or  less  disappearance 
ot  these  special  cells,  and  increase  of  the  fibrous  tissue. 
The  structure  of  the  carotid  gland  is  quite  similar  to 
that  of  the  coccygeal  gland. 

The  Function  of  the  carotid  gland  is  al- 
together unknown.  It  seems  to  hove  been 
The  wibject  of  but  Utile  investigation  except 
Ifmtopathokigists.  It  is  undoubtedly 
ply  related  to  the  sympathetic  neriuus 
KyBtero,  as  shown  by  the  number  of  ganglion 
eells   and    nerve   fibres    from   the    cervical 


sah.-i,  the  so-cailed  "  chromo- 
pliile  "  ceUs  that  are  found 
ohioin  the  sympathetic  glands, 
adrenal,  and  coccvgeal  gland. 
In  the  few  reconled  cases  of 
tumors  of  this  gland  tliere 
have  been  no  symptoms  that 
could  be  considered  iniiicative 
of  any  function,  and  the  uni- 
lateral resection  of  the  gland 
in  these  cases  has  been  tol- 
loweil  by  no  symptoms  what- 
evpr  Extracts  from  the 
eland  are  said  to  raise  tbe 
blood  pressure  greatly. 

Pathologt.  —  Except  for 
tumor  growths  there  seem 
to  be  few  records  ot  patho- 
logical alteration)!  in  thLi 
organ,  probably  because  it 
escapes  observation  throueh 
its  location  and  its  minute 
size.  Corner  found  that  it  shows  a  sclerosis  in  direct 
pniportbn  to  the  amount  ot  scleroeis  in  tlw  carotid 
artery,  whether  senile  or  syphilitic:  in  acute  infectious 
rarely   shows     parenchymatous   degenera- 


id.  staonins  its  Oli 
nillnirTslii;fi.  bolb 


D  other  lesions  were  observed  ii 


e  fifty  a 
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ECe«ne  and  Punke  were  able  to  collect  in  llie  lilcraliirp 
m  1801  lo  1906  reports  of  27  ca^es  of  tumors  of  llip 
vlid  gland  wlurb  had  been  operuled  upon,  besiiles 
3  obsen'ed  at  autopsy.     Of  these  21  cases.  17  were 


observed.  They  v 

capsdle.  divided  by  fibrous  septa, 
treniely  variable.     The  tunior  is  rather  firmly  fixed,  be- 
cause of  its  relation  to  the  carotids,  aod  for  the  saine 


in  patients  from  13  lo  35  years  of  age,  7  between  36  and 
GO,  and  only  2  after  50  years  of  age;  there  were  14  in 
malee  and  15  in  females.  These  tumoTH  are  charuc- 
leriied  by  their  location  in  the  crotch  of  the  carotid, 
with  which  they  are  so  iatimaiely  connecte<l  that  the 
veasel  usually  must  be  ligated  and  cut  across  in  removal 
of  the  tumor,  dome  of  the  tumors  are  quite  benign  in 
chanLCter,  but  frequently  they  are  very  malignant ;    in 


ns.  MM.— PenUMllal  Tumor  ottN>r*n>i1dntuid.  (ArtprPiitaur.l 
e.  Vtm^ :  Itt.  wood  pirravuBllon  ;  o,  n*sllu"  ilpfrenMnlJoD  or 
ow;  1>,  bjitllne  diwoTMlDD :  c.  hyallae  uinnn 

five  cases  metastaiiici  in  the  regional  lymph  ((lands  was 
obafTved.  and  in  spverul  of  Uie  puiients  ojx-'rated  upon 
a,  foedy  recurrence  followed.  1'hey  usually  prudiice 
few  wibjective  sympIon^,  ahhouEh  occasionally  head- 
ttdie,  hoarBenew.  and  narrowing  of  the  pu[ul  have  been 


in  the  other  cases  tubercu- 
lous cervical  glands  and  thyroid  tumor 
have  br>en  suspected.  The  diagiKNtis 
has  usually  been  made  only  at  opera- 
tion, when  the  location  of  the  tumor 
in  the  bifurcation  of  the  carotid  is 
quite  characteristic.  Clinically  this 
relation  to  the  artery,  the  slow  growth 
in  tlie  early  history,  the  elastic  con- 
sislence,  and  the  scanty  subjective 
symptoms  are  sugpestive  features. 

Ttie  maiiEtiaut  tumors  of  the  carotid 
glund  tesli^'  )o  its  origin  in  the  peri- 
thelium, for  they  form  quite  typical 
pentheliomiis.  The  tumor  is  generally 
lii^hly  vascular,  and  about  the  capil- 
laries are  layers  of  epithelioid  cells, 
with  a  strongly  aloining  oval  nucleus, 
and  uoniiiderablc  finely  granular  cyto- 
plasm. The  tliickness  of  these  walls 
seems  limited  by  distance  from  blood 
Guppty.  and  the  perilhelial  cells  lend 
to  form  cords  with  central  spaces  lined 
solely  by  the  tumor  cells.  1  he  lobular 
structure  of  the  gland  is  retained, 
as  well  an  its  richness  in  vessels  and 
neri-es.  H.  Gidron  WelU 
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CHYLOTHORAX.-This  is  a  condition  in  which  the 
pleura]  cavity  coulains  chyle,  due  to  a  breaJi  in  the  cod- 
liuuity  of  the  wall  of  the  tlioracic  duct  or  its  btaucheg, 
or  to  some  pathological  condition  of  their  walls  wberebj 
the  coDtenta  may  be  transuded  into  the  pleural  cavity. 
Other  writers  give  the  name  chyliform  to  those  fluid  exu- 
dates, in  the  pleural  cavity,  which  contain  fat  In  smaller 
amount  than  is  found  In  the  cases  belonging  to  the  class 
first  mentioned.  Furthermore,  as  tbrae  so  called  chyli- 
form fluids  accompany  tnmors  of  the  pleura  in  nuny 
cases,  these  writers  believe  that  the  fat  conieB  from  a 
fatty  degeneration  of  the  tumor  cells.  In  a  third  class  of 
cases  the  fat  of  tlie  pleural  fluid  la  supposed  to  result 
from  lEpsmla.  In  the  latter  cases  tlie  amount  of  fat  con- 
tained m  the  fluid  in  the  pleural  cavity  Is  small. 

As  stat«d,  true  chylothorax  results  from  some  deflnite 
lesion  of  the  thoraclcduct  orits  branciies;  but  since  lesiona 
of  this  organ  are  not  common,  and  since  all  lesions  of  the 
duct  are  not  followed  by  chylothoraz.  the  presence  of 
chyle  in  the  pleural  cavity  is  an  unusual  condition. 

Many  of  lot:  older  writers  confused  cbylothorax  with 
empyema  or  with  the  fibrinous  esudatea  accompanying 
certain  cases  of  pleuritis,  and  consequently  some  of  the 
cases  reported  by  these  men,  when  studied  carefully  now, 
ore  found  to  be  of  a  nature  differeut  from  true  chylo- 
thorax.  It  being  assumed  that  this  etalcuient  is  correct, 
it  appears  tlial  only  forty-seven  cases  of  genuine  eliylo- 
IhoraK  have  been  reported,  besides  about  fifteen  others 
which  are  doubtful  coses. 

Etiology, — In  the  undouliied  cases  the  age  varied  from 
i  to  63.  Two  cases  occurred  in  patients  under  10  yenrs 
of  age:  8  In  patients  from  11  to  31);  7  from  81  to  40:  8 
from  41  to  GO:  3  from  HI  to  SO,  and  2  after  dO      From 
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this  it  can  be  seen  t}iat  the  greatest  number  of  cases  oc- 
cur between  the  ages  of  11  and  51.  Tliis  is  explained  by 
the  fact  tliat  individuals  between  these  ages  are  more  ex- 
posed to  injuries,  or  are  more  subject  to  new  growths — 
conditions  which  are  frequent  causes  of  chylotnorax. 

In  41  of  the  undoubted  cases  in  which  the  sex  was 
given,  81  were  males  and  10  were  females. 

Chylothorax  may  result  from  obstruction  to  tiie  flow 
of  chyle  through  the  tljoracic  duct,  due  to  pressure  from 
without  by  new  growths  or  by  tuberculous  lymph  nodes 
in  the  mediastinum.  The  obstruction  may  also  be  due 
to  occlusion  of  tlie  lumen  by  secondary  new  growths  or 
to  the  presence  of  thrombi  in  the  duct  or  in  the  left  sub- 
clavian vein — in  tlie  latter  case  obstructing  the  mouth 
of  the  duct.  Finally,  it  may  be  due  to  the  presence  of 
filaria.  In  other  cases  chylothorax  results  from  path- 
ological changes  in  the  duct  wall  or  from  traumatic  in- 
junes  to  its  walls. 

Of  the  undoubted  cases  16  resulted  from  injury  to  the 
chest;  9  from  pressure  exerted  upon  the  duct  by  new 

frowths  outside  the  duct  or  by  tuberculous  lymph  nodes; 
from  secondary  growths  in  the  duct;  4  from  throm- 
bosis of  the  left  subclavian  vein;  2  from  proliferating 
Ivmphangitis ;  2  from  aneurism-like  dilatations  of  the 
duct,  and  1  each  from  the  following:  thrombosis  of  the 
duct,  operation  for  removal  of  carcinomatous  lymph 
nodes  of  the  neck,  obstruction  to  the  radicles  of  the  duct 
from  inflammatory  thickenings  in  the  mesentery,  mitml 
disease,  and  filaria.  All  of  these  causes  either  produce  a 
break  in  the  continuity  of  the  endothelial  lining  of  the 
duct  or  put  the  endothelial  cells  under  such  abnormal 
conditions  that  their  nutrition  is  impaired,  and  conse- 
quently they  allow  the  transudation  of  the  chyle. 

Symptomatology. — The  symptoms  of  chylothorax 
which  result  directly  from  this  condition  are  not  charac- 
teristic. For  the  most  part  they  resemble  those  of  hydro - 
thorax  or  a  pleuritic  effusion.  In  most  cases  the  chief,  and 
sometimes  the  only,  symptom  is  a  gradually  increasing 
dyspnoea.  In  fatal  cases  this  may  be  accompanied  by  a 
rapidly  progressing  emaciation,  although  the  patient  may 
have  a  goodappetite  and  may  eat  well.  A  few  of  the  pa- 
tients complam  of  pain  in  the  affected  side  if  the  chylo- 
thorax is  unilateral,  and  of  a  general,  indefinite,  dull  pain 
in  the  chest  if  the  condition  is  bilateral.  On  inspection 
lagging  of  the  affected  side  will  be  noticed  and  the  in 
tercostal  spaces  will  be  more  or  less  obliterated.  If  the 
quantity  of  fluid  is  large,  the  heart  may  be  displaced  away 
from  the  fluid.  Palpation  reveals  a  lessened  or  entirely 
absent  vocal  fremitus,  depending  upon  the  amount  of  fluid 
present.  Percussion  always  gives  a  dull  note  on  the  af. 
fccted  side  of  the  chest,  both  lat<?rally  and  behind,  the 
line  of  dulness  l>eing  higher  in  front  and  lower  in  the 
back  when  the  patient  sits  up,  and  reversed  when  the  pa- 
tient lies  down. 

In  seventeen  of  the  forty -seven  cases  chylothorax  was 
accompanied  by  chylous  ascites,  and  in  one  instance  by 
chylopericardium.  In  one  case  there  was  chyluria,  and 
in  another  milky  diarrlicea. 

The  symptoms  referable  to  other  organs  are  usually 
due  to  the  same  pathological  alterations  as  those  which 
have  brought  about  the  chylothorax.  In  cases  of  exter- 
nal injury  to  the  duct  very  few  symptoms  other  than 
those  mentioned  appear. 

Diagnosis. — The  only  evidence  upon  which  a  positive 
diagnosis  of  chylothorax  can  be  based  is  that  afforded  by 
an  examination  of  the  fluid.  This  fluid,  as  withdrawn  by 
an  aspirator,  is  usually  semitransluceut,  milky,  and  opal- 
escent. Its  specific  gravity  is  1  020  in  most  cases.  If  al- 
lowed to  stand,  the  fluid  separates  into  two  layers,  an 
upper,  slightly  more  yellow  in  color,  and  resembling 
cream  in  consistence,  and  a  lower  one,  watery  in  char- 
acter. If  the  whole  is  well  shaken  and  extracted  with 
ether  or  treated  with  sodium  or  potassium  hydrate,  the 
fluid  becomes  clear  and  loses  its  milkiness.  Chemical  ex- 
amination of  the  fluid  shows  that  from  ninety  to  ninety- 
nine  per  cent,  is  water.  Of  the  solids,  the  fat  varies  from 
0.02  to  0.93  per  cent. ;  sidts  and  albumins,  and  sometimes 
a  small  amount  of  sugar,  forming  the  remainder. 


Prognosis. — In  many  cases  the  prognosis  of  chylo- 
thorax is  good.  In  those  which  arc  due  to  obstruction, 
the  anastomoses  of  the  thoracic  duct  may  do  compensatory 
work,  and  thus  the  condition  may  be  relieved.  In  cases 
due  to  injury  to  the  duct  from  external  causes,  proper 
treatment  frequently  brings  about  a  cure. 

Treatment.  —For  those  cases  in  which  the  chylothorax 
is  due  to  some  chronic  obstruction,  aspiration  of  the  fluid, 
accompanied  by  rest  and  nourishing  food,  is  about  all  that 
can  be  done.  Cases  d  ue  to  in  j  uries  of  the  chest  are  treated 
in  a  similar  manner. 

In  cases  due  to  injury  inflicted  during  an  operation 
for  the  removal  of  carcinomatous  or  tuberculous  lymph 
nodes  in  the  neck,  the  duct  may  be  ligated,  resected,  or 
packed,  all  of  which  procedures  have  been  used. 

Frederick  A.  Baldwin, 

Most  of  the  literature  of  cbylotborax  is  iriven  by  Barsebubr, 
Deutsches  Archiv  fOr  klinisclie  Medlcin,  18B^  liv.,  410,  and  by  Sbaw, 
Journal  of  Patbolofnr  and  Bacteriology,  IQOU,  vl.,  889. 

COLON,  CONGENITAL  DILATATION  Of.— Syn- 
onyms: Idiopathic  dilatation  of  the  colon;  Dilatation 
and  hypertrophy  of  the  colon;  Megacolon  congenitum; 
Hirsclisprung  H  disease;  Congenital  inertness  of  the  colon; 
Neuropathic  dilatation  and  hypertrophy  of  the  colon. 

Historical. — According  to  Nothnagel  this  disease  has 
been  described  for  over  fifty  years.  In  1880  the  condi- 
tion was  carefully  studied  by  Hirschsprung,  of  Copen- 
hagen, so  that  in  Germany  the  disease  is  generally 
known  by  his  name.  Kredel  in  1904  collected  seventy 
cases  from  the  literature,  and  recently  Hawkins  iBritisk 
Medical  Journal,  March  2d,  1907,  p.  477)  has  described 
nine  cases  ranging  in  age  from  three  weeks  to  forty- 
eight  years.  Quite  a  literature  of  the  subject  has  ac- 
cumulated, the  most  important  contributions  being 
those  of  Hirschsprung,  Concetti,  Gour^vitch,  Netter, 
Ibrahim,  Marfan,  Kredel,  Hale  White,  Fenwick,  Rich- 
ardson, Treves,  and  Hawkins. 

Definition. — The  condition  may  be  perhaps  best  de- 
fined as  a  dilatation  and  hypertrophy  of  the  lower  seg- 
ment of  the  colon  or  sigmoid  flexure.  It  is  not  due  to 
any  mechanical  obstruction,  but  probably  to  congenital 
deficiency  in  the  innervation  of  the  bowel.  In  most 
cases  the  dilatation  depends  upon  a  paralytic  condition 
of  the  bowel,  but  in  rare  instances  a  condition  of  spasm 
has  been  found.  A  few  of  the  cases  which  have  been 
recorded  as  examples  of  this  condition  are  really  in- 
stances of  fsBcal  impaction  leading  to  great  dilatation 
of  the  colon  behind  the  impacted  mass. 

Symptoms. — The  condition  occurs  more  frequently  in 
males  than  in  females,  at  all  ages,  and  the  cases  may  be 
divided  into  the  following  groups:  I.  Cases  in  which  at 
birth  or  tlie  first  days  of  life  tnere  are  obstruction  and 
distention  of  the  ab<lomen.  II.  Cases  in  which  the 
condition  develops  a  few  months  after  birth,  mostly  at 
the  time  of  weaning  or  of  adding  solid  food  to  the  diet. 
III.  Those  that  develop  some  years  after  birth.  IV. 
Cases  in  which  the  symptoms  develop  in  late  adult  life, 
usually  Ix^tween  forty-five  and  fifty-five  years  of  age. 

Group  I. —  In  an  infant  bom  with  no  evident  abnor- 
mality the  condition  is  revealed  by  the  fact  that  there 
is  no  spontaneous  passage  of  meconium.  On  examina- 
tion with  the  finger  no  mechanical  obstruction  can  be 
found.  Enemata  bring  away  a  small  quantity  of  me- 
conium. The  child  U  restless,  sleeps  poorly,  has  no  def- 
ecation without  assistance;  then  distention  of  the  ab- 
(iomen  appears.  The  abdomen  becomes  hard,  its  skin 
covered  by  dilated  veins,  and  there  is  perhaps  also  some 
oedema.  Dyspnoea  and  cyanosis  may  supervene.  If 
irrigations  are  given,  only  the  wat<?r  returns,  but  fol- 
lowing the  insertion  of  the  finger  into  the  rectum,  espe- 
ciiilly  if  miussagc  of  the  alxloinen  is  practised  at  the  same 
time,  a  largo  quantity  of  meconium  or  fseces  is  passed. 
As  the  alMlomen  diminishes  in  size,  the  child's  general 
condition  improves,  it  Ix'gins  to  take  its  feedings  which 
formerly  were  refused,  the  cyanosis  diminishes,  and  the 
baby  is  comparatively  well.     Later  on,  the  whole  series 
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of  symptoms  is  repeat e<l  time  and  time  a^rain  until  death 
ensues.  The  cause  of  death  is  either  failure  of  the  re- 
spiratory organs,  inanition,  or  chronic  intoxication  from 
tne  absorption  of  decomposition  products  from  the  in- 
testine. If  intoxication  exists  there  are  apt  to  be 
coma,    convulsions,    and    meningeal    symptoms.     This 

Soup  of   ca^es   comprises   those   that    are   designated 
egacolon  ccngenitum. 

Group  II. — These  are  cases  in  which  during  early 
infancy  the  general  health  was  good  and  the  function 
of  the  bowel  either  normal  or  there  was  only  slight  con- 
stipation. At  the  time  of  weaning  or  of  beginning  solid 
food,  obstinate  constipation  appears,  then  distention  of 
the  abdomen  and  the  development  of  the  balloon  shape 
to  the  trunk.  The  children  tiien  develop  severe  cachexia 
from  the  absorption  of  toxic  products  from  the  intestine, 
and  die.  They  have  all  the  sypmtoms  of  Group  I.  At 
autopsy  these  cases  are  found  to  have  ulcerative  proc- 
esses of  the  mucous  membrane  of  the  large  intestine 
and  frequently  submucous  abscesses. 

Group  III. — After  a  history  of  constipation  for  a 
number  of  years  the  characteristic  symptoms  develop 
and  the  course  of  the  disease  is  much  the  same  as  out- 
lined above.  To  this  class  belong  the  so-called  **  bal- 
loon men  "  in  whom  the  distention  of  the  alxiomen  Ls  so 
enormous  as  to  make  the  lower  part  of  the  trunk  almost 
globular. 

Group  IV. — These  cai^es  seem  to  be  acquired  late  in 
life.  They  develop  the  full  set  of  symptoms  and  the 
physical  .«ifrns  which  will  be  described  below.  A  care- 
ful inauiry  in  the  history  will  reveal  that  there  has  al- 
waj's  been  more  or  less  trouble  in  securing  voluntary 
evacuation  of  the  bowel. 

The  general  picture  of  the  condition  is  very  lucidly 
given  by  Hawkins  as  follows:  **  (1)  A  history  of  con- 
stipation from  birth — compatible,  however,  with  good 
health  until  the  final  stage,  the  first  sign  of  failure  being 
often  loss  of  weight.  (2)  A  constipation  which  often 
alternates  with  diarrhoea  and  which  at  its  worst  is  un- 
like that  of  obstruction,  since  flatus  is  often  passed  and 
faecal  matter  can  be  drained  away  through  a  rigid  rectal 
tube.  (3)  Abdominal  enlargement,  variable  or  constant, 
often  asymmetrical,  with  prominence  in  the  left  iliac 
region ;  the  abdomen,  though  distended,  is  seldom  tense 
and  often  surprisingly  flaccid,  and  it  rarely  presents 
any  impairment  of  resonance.  (4)  Slow  alterations  in 
shape,  especially  in  the  left  iliac  region,  observable  only 
witn  patience — unlike  the  tense  peristalsis  seen  in  real 
obstruction.  (5)  Absence  or  rarity  of  pain  and  vomit- 
ing." 

The  abdomen  is  often  enormously  distended.  The 
lower  colon  and  sigmoid  may  fill  nearly  the  whole  abdo- 
men, displacing  the  liver  upward  and  forming  either  a 
prominence  resembling  an  extraordinary  dilatation  of 
the  stomach  or  else  looped  upon  itself  so  as  to  form  two 
huge  pipe-like  prominences  like  a  great  inverted  U  ex- 
tending vertically  or  obliquely  up  to  the  thorax.  The 
dilated  colon  may  measure  two  feet  in  circumference. 
When  the  dilatation  is  not  of  the  sigmoid  flexure  it  is 
usually  near  it.  There  aie  dyspeptic  symptoms,  es- 
pecially colicky  pains,  and  there  is  malnutrition.  Fre- 
quently purgatives  are  effective ;  at  other  times  they  are 
of  no  value.  It  is  characteristic  that  by  inserting  a  firm 
catheter  or  drainage  tube  into  the  rectum,  or  even  by 
passage  of  the  finger,  there  will  be  secured  a  movement 
of  the  bowel  and  a  discharge  of  gas.  Roser  says :  *'  The 
introduced  finger  reveals  a  considerable  narn)wing;  but 
above  this  is  a  large,  sacciform  distention."  (Joppert 
writes:  "The  finger  payees  through  a  normal  rectum 
to  a  point  6  or  7  cm.  al>ove  the  anus,  somewhat  under 
the  promontory  (ca.se,  child  of  five  weeks);  on  slight 
flexion  the  first  phalanx  of  the  inserted  finger  passes 
into  a  hollow  space.  If  the  finger  is  extended  and 
withdrawn  there  occurs  a  passage  of  gas  and  fa?ces  and 
then  with  great  ructus  the  abdomen  collapses." 

Physical  Signs. — The  distended  abdomen  is  tjiiipa- 
nitic  throughout  nearly  its  whole  extent.  The  splenic  (ful- 
ness is  obliterated,  the  hepatic  dulness  diminished,  and 
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tlie  liver  cannot  be  felt.  The  heart  is  displaced  upward^ 
and  this  gives  rifcc  to  palpitation.  There  is  dyspnoea 
and  there  may  be  cyanosis,  both  of  these  symptoms 
being  due  to  the  pressure  upward  against  the  diaphragm. 
Usumly  neither  coils  of  intestine  nor  peristaltic  move- 
ments are  visible.  In  very  rare  cases  there  is  oedema 
of  the  legs,  scrotum,  and  penis,  and  also  albuminuria, 
all  of  these  symptoms  being  dependent  upon  pressure. 

Complications  are  the  results  of  pressure.  There  may 
be  dyspnoea,  rarely  hydroneplu-osis,  and  occasionally 
oedema  of  the  lower  extremities.  Tetany  has  been 
known  to  occur,  and, as  in  the  ca.«e of  acute  dilatation  of 
the  stomach,  it  requires  immetiiate  operation. 

Pathology. — Necropsies  have  uniformly  shown  an 
enormous  distention  of  the  colon,  varying  from  fifteen 
to  thirty  inches  in  circumference  and  extenciing  from 
the  upper  part  of  the  rectum  a  variable  (iistance  along^ 
the  colon  toward  or  to  theca»cum.  There  is  always 
thickening  of  the  muscular  wall  of  the  colon,  which  may 
reach  a  width  of  one-fourth  of  an  inch.  The  bowel  is 
thus  rendered  unusually  rigid  and  shows  little  tendency 
to  collapse  on  puncture.  The  mucous  membrane  is 
usually  inflamed  and  at  times  studded  with  ulcerations. 
In  a  few  cases  submucous  abscesses  are  present.  The 
small  intestine  is  never  dilated.  The  distended  Iwwel 
contains  semifluid  fa^es  and  a  ^at  deal  of  gas.  Strict- 
ures have  not  been  found.  It  is  evident  that  the  thick- 
ening of  the  muscular  coat  is  a  compensatory  hyper- 
trophy, and  this  In'pertrophy  affects  both  layers. 

Pathogenesis. — Ihe  origin  of  the  affection  is  not  ab- 
solutely determined.  Hirschsprung  believed  the  condi- 
tion to  be  a  congenital  primary  dilatation  and  hy- 
pertrophy of  the  large  intestine.  Marfan  regards  it  as 
secondary  to  a  congenital  anomaly  in  the  form  of  the 
sigmoid  flexure.  Anatomical  kinking  or  valve  forma- 
tion has  been  advanced  as  explaining  the  condition, 
but  the  dilatation,  as  shown  by  Hawkins,  begins  gradu- 
ally in  the  lower  part  of  the  pelvic  colon,  just  above 
where  it  joins  the  rectum.  The  best  explanation  of 
the  condition  for  all  the  groups  of  cases,  advanced  by 
Hawkins,  is  that  it  depends  upon  a  congenital  nervous 
defect  in  the  lower  part  of  the  colon.  The  condition 
is  almost  always  paralytic.  One  exceptional  case  of 
spastic  contraction  is  that  of  Hilton  Fagge  (1880),  re- 
ported by  Gee.  In  this  case  there  was  a  spastic  condi- 
tion below  the  immensely  dilated  pelvic  colon;  but  the 
contraction  was  not  very  tight,  easily  admitting  the 
index  finger. 

Diagnosis. — The  condition  must  be  distinguished 
from  intestinal  obstruction  and  from  the  simple  non- 
dilating  constipation.  A  careful  comparison  of  the 
symptoms  should  prevent  one  mistaking  the  condition 
for  intestinal  obstruction.  In  its  early  stages  there  may 
be  diflficulty,  however,  in  making  the  diagnosis  from 
simple  constipation  and  also,  as  Hawkins  emphasizes,  in 
recognizing  tne  point  at  which  the  case  becomes  surgi- 
cal. It  is  very  important  to  make  an  early  diagnosis, 
since  there  is  a  stage  in  some  cases  when  cure  is  possible 
by  surgical  means. 

Prognosis. — The  prognosis  is  very  bad.  lus  nearly  all 
the  patients  die  if  not  operated  upon.  Many  children 
suffering  with  this  condition  die  early  with  obstinate 
constipation  and  extreme  emaciation  following  repeated 
attacks  of  apparent  intestinal  occlusion.  Other  pa- 
tients attain  a  greater  age,  but  in  these  the  symptoms 
have  begun  late.  A  few  jK^rsonswho  were  operateo  upon 
have  recoveretl,  and  this  really  holds  out  the  only  hope 
after  the  condition  has  fully  developed. 

Treatment. — The  treatment  by  medical  measures  has 
hitherto  been  unsatisfactory,  and  even  the  surgical 
treatment  has  not  bet*n  verj-  successful.  Cathartics 
may  be  effective  for  a  .*:hort  time,  but  soon  lose  their 
power  and  add  to  the  diflPicultit^s  of  the  situation.  Irri- 
gation and  the  use  of  firm  rectal  tubes  are  tlie  most 
effective  measures.  Faradization  of  the  abdomen  is  an 
aid,  but  massage  is  dangerous,  since,  if  the  colon  is 
ulcerated — as  obtains  in  some  cases — rupture  might 
result. 
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Operative  Measures. — Tapping  the  colon  is  danger- 
ous and  might  easily  lead  to  leakage  and  peritonitis, 
though  the  transverse  colon  was  punctured  in  Cheadle's 
case  and  the  patient  recovered.  An  artificial  anus  was 
made  in  the  cases  of  Osier  and  of  (Iwynne  and  the  patients 
recovered.  Parts  of  the  colon  have  been  excised  suc- 
cessfully by  Treves  and  Maurice  Richardson.  In  the 
latter 's  case,  however,  although  the  signioid  flexure  was 
excised,  a  new  hypertrophied  sigmoid  flexure  was 
formed,  large  enough  to  fill  the  lower  abdomen,  in  fif- 
teen monlks.  According  to  Hawkins,  colotomy  is  use- 
less :  excision  of  any  part  of  the  colon  should  never  be 
permitted;  and  the  best  result  with  the  greatest  safety 
js  probably  given  by  anastomosis  of  the  iliac  and  pt»lvic 
•colon  coupled  with  fixation  of  the  dilated  pelvic  loop. 
Where  this  is  not  possible,  probably  the  next  best  course 
would  be  to  o|X'n  the  bowel  above  the  dilatation,  wash 
out  the  dilated  part,  and  let  the  fa?ces  pass  for  some 
time  through  the  artificial  anus  so  as  to  give  rest  to  the 
xiflFected  part.  Linnccus  E.  La  Fetra. 

CONTREX^VILLE.— Contrex^ville,  a  api^  of  Euro- 
pean  celebrity,  is  situated  in  the  Vosges  Mountains 
southeast  from  Paris  at  a  distance  of  about  230  miles 
from  that  city.  The  village  and  springs  lie  in  a  valley 
below  the  level  of  the  surrounding  country,  at  an  alti- 
tude of  1,100  feet  above  sea-level.  The  *' season"  at 
which  this  resort  is  frequented  extends  from  May  20th 
to  about  the  first  of  October,  and  the  climate  at  this 
time  is  temperate,  with  more  or  less  of  the  character- 
istics of  a  mountain  resort :  namely,  sudden  changes  of 
temperature  and  cool  or  cold  mormngs  and  evenings,  so 
that  one  must  be  provided  with  suitable  clothing  for 
protection  against  tnese  sudden  changes.  There  is  con- 
siderable rain  and  cloud. 

The  character  of  the  waters  is  earthy  or  calcareous, 
Bulphate  and  carbonate  of  lime  being  the  chief  constitu- 
ents, with  minute  quantities  of  the  sulphates  or  carbon- 
ates of  sodium,  magnesium,  lithium,  and  iron,  and  the 
chlorides  of  potassium  and  sodium. 

It  is  a  clear,  still,  almost  tast^^less  water,  with  a  tem- 
perature of  52®  F.  The  chief  and  most  important  meth- 
od of  using  these  waters  is  by  drinking,  although  baths, 
douches,  and  massage  are  also  employed  as  adjuvants 
to  their  internal  use;  douches  for  the  loins  being  a 
common  methcxl  of  application. 

The  s[)ecial  diseases  for  which  these  waters  are  used 
and  success  in  which  has  made  Contrex^ville  so  famous, 
are  those  of  the  urinary  organs,  particularly  gravel  and 
renal  calculous  diseases,  and  the  conditions  resulting 
therefrom:  pyelitis,  pyelonephritis,  and  chronic  cystitis. 
Clout  and  gouty  conditions  when  de|>endent  upon  a  sup- 
pose.! excess  of  uric  acid  in  the  svstein  are  also  erreatly 
relieved,  and  so  also  are  galfstones.  congestion  of 
the  liver,  dysjK'psia.  diabetic  goat,  and  such  skin  dis- 
eases as  eczema,  acne,  or  i)S()riasis,  when  the  underlying 
cause  is  considered  to  he  an  excess  of  uric  acid  in  the 
system.  Nocturnal  incontinence  of  urine  in  children  is 
said  to  Ijc  l>encfite.i  or  cured  l>v  their  use. 

The  principle  of  the  treiituicnt  is  internal  lavage,  the 
rapid  pa.ssajie  of  a  large  amount  of  water  through  the 
system,  dissolving  and  carrying  away  toxic  substances, 
and  mechanically  removing  from  the  urinary  passages 
sand,  gravel,  mucus.  j)urul(»nt  secn'tions.  etc.  To  ac- 
complish tlie.se  results,  from  one  to  six  cjuarts  of  water 
are  drunk  daily,  mostly  in  th«*  morning  from  4:.S()  to  1); 
some  j)atients  exceed  this  amount  by  even  to  eight  or 
ten  (juarts  daily. 

The  inunediiite  effect  of  th(»  inirestion  of  this  large 
amount  of  water  is  diaretic  and  aperient:  the  purgative 
effect  occurs  sr)on  aft(»r  taking  of  the  water  and  dcH's 
not  generally  recur  during  the  <lay.  Drinking  the  wa- 
ter in  the  latter  p.Mrt  of  the  (lay  is  not.  as  a  rule,  prac- 
tised. The  purgj»tive  efTect  sometimes  fails  and  then 
recour.«e  is  had  to  a  more  definitely  purgative  water 
(Source  Souveraine)  or  to  a  j)urgative;  generally,  how- 
ever, this  not  necessary. 

The  general  j'lan  ol    the   patient's  day  is  as  follows: 


Taking  the  wat«r  in  the  morning  from  4:30  to  9,  the 
favorite  time  being  about  7  a.m.  Between  glasses 
a  short  walk  is  taken.  At  10  a  subetantial  break- 
fast is  eaten.  Excursions,  outdoor  games,  walks, 
etc.,  follow,  and  at  6  o'clock  dinner  is  served.  After 
dinner  on  certain  days  there  are  concerts  and  other 
amusements,  and  at  10  p.m.  most  of  the  invalids 
retire. 

The  contraindications  are,  in  general,  such  conditions 
as  are  unsuitable  for  any  spa  cure,  and  especially  the 
foUowin/^:  cancer  and  tuberculosis  of  the  kidneys;  cases 
of  pyelitis  and  renal  gravel  ^ith  a  continuously  consider- 
able amount  of  albumin  in  the  urine;  lara^e  calculi  in 
the  peKns  of  the  kidney;  stone  in  the  blatWer;  vesical 
paralysis  with  retention  of  urine;  vesical  tumors;  ex- 
tensive hypertrophy  of  the  prostate;  acute  cystitis; 
cases  of  hepatic  cirrhosis;  cases  of  gout  when  an  acute 
attack  seems  imminent  or  has  just  been  checked  by 
treatment;  cases  of  diabetes  with  very  large  amounts  of 
sugar,  or  complicated  by  nephritis  or  cirrhosis. 

There  are  several  springs,  but  the  main  one  is  the 
Pavilion,  the  waters  of  which  are  exported  in  large 
quantities. 

The  bath  establishment  possesses  a  fine  park  with 
gardens  and  pleasure  grounds,  and  connecting  with  a  cen- 
tral dome-shaped  building,  in  which  is  the  Pavilion  Spring, 
are  glass-covered  galleries  with  shops,  so  that  one  can 
take  the  waters  in  rainy  weather  without  bein^  expKjsed. 
There  are  theatres,  a  casino,  and  nuuiy  facilities  for 
amusement  and  exercise.  There  are  also  pleasant  drives 
and  walks  in  the  hills  about.  The  hotels  are  good  and 
of  varying  prices,  and  there  are  villas,  furnished  houses 
and  rooms  to  be  obtained. 

'*The  life  is  certainly  monotonous  and  a  trifle  de- 
pressing," says  Burney  Yeo,  but  he  adds,  "the  treat- 
ment is  the  end  and  object  of  being  there,"  and  in  the 
maladies  for  which  these  waters  are  peculiarly  applicable 
one  can  be  assured  of  so  much  benefit  that  he  can  endure 
this  monotony  with  equanimity  when  he  finds  himself 
recovering  or  greatly  improving.  Edward  0,  Otis. 

CORN. — Synont^ms:  Clavus,  Clou,  or  Cor. 

Definition.— X  com  is  a  localized  hypertrophy  of  the 
epidermis,  generally  found  on  the  feet,  and  due  to  press- 
ure or  tlie  intermittent  friction  of  ill-fitting  shoes.  Corns 
are  classified  as  hard  and  soft. 

Hard  corns  are  usually  found  on  the  outer  surface  of 
the  little  toe;  or  over  the  head  of  the  first  or  fifth  meta- 
tarsal bones;  or  over  the  head  of  the  phalanges  of  the 
other  toes,  especially  in  people  who  are  prone  to  hammer- 
toe. 

Snjt  corns  occur  between  the  toes. 

Hard  corns  arc  largely  due  to  shoes  that  are  high- 
heeled,  or  too  small,  or  misshapen;  occasionally  a  shoe 
that  is  too  large  may,  by  intermittent  friction,  produce 
a  corn. 

A  hard  corn  is  a  conical,  wedge-like  mass  of  hardened 
epithelium  which  is  pressed  down  on  the  underlying 
papillae;  and  these,  in  ccmsecjuence  of  the  pressure,  atro- 
phy and  form  a  cup-shaped  depression;  at  the  same 
time  the  neighboring  papillse  hypertrophy,  the  sub- 
cutaneous fat  disappears,  and  a  small  bursa  may  form. 
It  is  this  central  hard  and  homy  plug  which  differentiates 
a  corn  from  a  mere  callosity. 

Soft  corns.  l)etween  the  toes,  are  spongy  and  vascular; 
they  are  covered  with  a  macerated  epithelium;  owing  to 
the  absorption  of  ix?rspiration  they  are  white  and  sodden, 
and  often  present  deep  fissures,  and  are  very  painful. 
They  arc  found  more  often  in  the  summer,  and  in  the 
wearers  of  patent-leather  shoes. 

In  addition  to  the  pain  and  discomfort  (which  can  be 
considerable)  caused  by  corns,  they  occasionally  give 
rise  to  complications  such  as  suppuration  under  the 
corn  or  erysi|)elas  or  gangrene  due  to  home  or  other 
amateur  treatment  with  an  infected  instrument.  ^  Mere 
c'jttinir  of  a  corn  may  be  attended  with  gangrene  in  old 
people. 

InatmcHt. — The  trcatment  of  corns  consists  in  remov- 
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ing  the  caust*,  ami  kc-eping  it  removed.  Proper  atten- 
tion must  be  paid  to  the  shoes;  these  should  not  be 
made  of  patent-leather,  they  should  not  be  too  large  or 
too  small,  the  inner  border  should  be  straight,  the  heels 
low,  and  the  toes  rounded  and  not  pointed.  If  this 
matter  were  attended  to  and  persevered  in,  further 
treatment  would,  as  a  rule,  be  unnecessary.  A  hard 
com,  which  is  not  inflamed,  should  be  soaked  in  hot 
water,  the  top  should  be  carefully  pared  off,  and  then  a 
drop  or  two  of  glacial  acetic  acid,  or  nitric  acid,  or  a 
solution  of  nitrat«  of  silver  (gr.  x.-xxx.  to  3  j.)  should  be 
applied.  Within  a  few  days  the  hardened  epidermis 
can  be  |>eeled  off,  and  the  treatment  repeated.  This 
can  be  continued  as  often  as  necessary,  but  usually  three 
or  four  applications  are  sufficient.  In  place  of  the  above, 
the  com  after  being  softened  with  hot  water  may  be 
painted  with  the  following  solution  (from  Crocker): 

I^  Acidi  salicylici,  ^.-xv. 

Extracti  cannabis  indicse,  gr.  viij. 
Alcoholis,  Tit  XV. 
iEtheris,  ^,  xl. 
CoUodii  flexilis,  th,  Ixxv. 

Misce. 

Sig.   To  be  painted  on  with  a  brush  three  times 
a  day,  for  a  week. 

Most  of  the  com  cures  on  the  market  contain  salicylic 
acid.  A  corn  plaster  of  salicylic  acid  or  felt  may  also 
be  worn;  it  should  be  circular,  with  a  hole  in  the  centre. 
There  should  be  no  attempt  to  cut  out  the  com.  It 
must  be  remembered  that  tnese  applications  do  not  re- 
move the  cause,  and  hence  should  be  secondary  only  to 
proper  shoes,  etc. 

It  the  toe  is  much  deformed,  amputation  may  be  neces- 
sary, or  the  toes  may  have  to  be  straightened  by  splints 
or  by  a  tenotomy.  If  the  com  is  inflamed,  rest  is  indi- 
cated, with  the  application  of  lead-and-opium  solution, 
and  as  soon  as  pus  forms  it  should  be  let  out. 

For  soft  corns,  in  addition  to  properly  fitting  shoes 
(see  above),  the  feet  should  be  frequently  cleansed, 
preferably  by  washing  with  ethereal  soap;  they  should 
DC  kept  as  dry  as  possible;  socks  and  stockings  and  shoes 
should  be  frequently  changed;  a  dusting  powder  of 
starch  and  zinc  oxide  may  be  used,  or  belladonna  lini- 
ment or  spirits  of  camphor  may  be  painted  on  at  night, 
cotton  wool  being  worn  between  the  toes  during  the  day. 
Intractable  soft  corns  may  be  treated  in  the  manner 
recommended  by  A.  M.  Phelps  {Transactions  of  the 
American  Orthopedic  Association^  Vol.  VI.,  237)  the 
adjacent  sides  of  the  two  toes  are  freshened,  and  then 
stitched  together,  thus  making  one  toe  of  them;  by 
this  method  the  usefulness  of  the  foot  is  not  impaired 
as  is  the  case  in  amputation.  R.  J.  E.  Scott. 

9 

CUTI-REACTION  IN  TUBERCULOSIS— Von  Pir- 
quet  of  Vienna  has  used  tuberculin  applied  to  skin  scar- 
ification to  determine  whether  the  subject  was  tuber- 
culous. A  local  irritation — hyperemia — results,  being 
marked  in  the  tuberculous,  slight  in  the  non-tuberculous. 
There  is  a  local  leucocytosis  accompanying  the  hyper- 
a>mia. 

There  is  a  wide  range  of  difference  in  the  reaction 
when  tuberculin  is  thus  directly  applied,  dependent 
upon  the  degree  of  infection,  its  virulence,  and  length  of 
the  infection.  It  appears  that  none  of  tlie  toxin  reaches 
the  circulation.  Feorile  reactions  do  not  follow,  and 
nothing  remains  but  a  papule,  which  differs  distinctively 
from  the  control  scratch,  and  a  local  swelling  with  hy- 
persemia.  In  seven  hundred  inoculations  v.  Pirquet 
observed  but  three  cases  in  which  there  was  a  rise  of 
temperature.  The  inoculations,  however,  were  not  al- 
ways without  systemic  effect.  Second  inoculations  were 
usu^y  followed  by  an  accelerated  and  intensified  reac- 
tion. Frequently  the  initial  in(x;ulation  was  negative, 
but  subsequent  ones  proved  i)08itive.  In  several  of 
these  cases  when  autopsies  were  possible,  caseated  foci 
were  plainly  demonstrated.    Von  Pirquet  declares  that 


the  skin  inoculation  of  tuberculin  stimulates  the  anti- 
bodies. 

The  papule  is  about  10  mm.  in  diameter;  when  it  is 
larger  it  occurs  in  hj'persensitive  subjects  and  in  cases 
of  scrofula,  bone,  and  joint  tuberculosis.  Occasionally 
cases  will  be  found  in  which  the  reaction  is  difficult  to 
determine;  these  should  be  considercnl  as  negative  re- 
sults. The  color  of  the  reaction  is  a  bright  red.  gradu- 
ally fading  into  a  slightly  pigmented  spot  which  may 
remain  visible  for  several  weeks.  Cachectic  children 
often  present  a  very  slight  hypera'mia  or  cyanotic  dis- 
coloration. In  these  cases  the  reaction  ^*ill  be  entirely 
free  from  exudation. 

The  papule  begins  to  show  itself  usually  within  twen- 
ty-four hours  after  the  inoculation,  the  efflorescence 
reaching  its  maximum  after  twenty-four  to  forty-eight 
hours.  In  the  ca.se  of  older  children  the  reaction  may 
not  appear  until  after  forty-eight  hours. 

This  method  of  diagnosing  tuberculosis  is  especially 
applicable  to  children  in  institutions  and  hospitals  and 
offers  a  harmless  means,  v.  Pirquet  clainus,  of  deter- 
mining the  disease  in  its  incipiency,  thus  affording  the 
best  means  for  successful  treatment.  As  a  diagnostic 
agent  the  skin  inoculation  of  tuberculin  is  of  positive 
value  in  early  infancy  only — between  the  ages  of  one 
and  two  years.  In  older  cliildren  and  in  adults  it  pos- 
sesses merely  a  negative  diagnostic  value. 

The  application  of  this  test  is  made  as  follows:  A 
solution  IS  prepared  by  mixing  one  part  of  Koch's  old 
tuberculin  with  one  part  of  five-per-cent.  phenol  solu- 
tion and  two  parts  of  physiological  salt  solution.  The 
skin  of  the  forearm  now  having  been  washed  with  ether, 
a  lancet  with  a  platino-iridium  point  is  passed  through 
an  alcohol  flame  and  used  to  scarify  the  skin,  control 
scarifications  being  mmie  at  the  same  time  in  other  part« 
of  the  arm.  Two  drops  of  the  inoculation  fluid  aoove 
mentioned  is  applied  to  t  he  scarified  surface  and  allowed 
to  remain  in  contact  with  it  for  a  few  minutes.  A  band- 
age or  other  dressing  is  not  needed.  The  inoculated  as 
well  as  the  control  spots  are  inspected  daily  for  three 
days  to  determine  the  presence  of  the  reaction  above 
described.  Eighty-eight  per  cent,  of  the  children  in- 
oculated at  a  meeting  of  the  Berlin  Medical  Society,. 
May  8,  1907,  presented  positive  reactions;  twelve  per 
cent,  were  negative.  Among  non-tuberculous  children 
sixteen  per  cent,  gave  a  positive  reaction.  Adults  and 
older  children  apparently  free  from  tuberculosis  reacted 
readily,  so  that  the  diagnosis  cannot  be  positively  de- 
termined excepting  in  young  children. 

See  also  the  article  on  Ophthalmo-reaction. 

DIONIN  is  ethylmorphine  hydrochloride,  CioHatNOj. 
HCl  +  2HaO.  It  is  a  white  cr>'stal  with  a  slightly 
bitter  taste,  soluble  in  7  parts  of  water,  2  of  alcohol 
and  20  of  syrup;  insoluble  in  ether  and  chloroform. 
It  is  used  as  a  suoetitute  for  morpliine  and  is  sedative, 
antispasmodic,  and  analgesic.  Is  precipitated  from  solu- 
tions by  alkaloidal  reagents. 

Dionin  is  reportwl  free  from  the  constipating  effects 
of  the  ordinary  opium  alkaloids,  as  well  as  naiLsea  and 
lassitude.  It  ls  used  interniUly  in  the  cou^h  of  phthisis, 
bronchitis,  asthma,  insomnia,  laryngitis,  influenza,  and 
whooping-cough,  but  appears  to  have  no  advantage  over 
codeine.  The  claim  that  dionin  is  serviceable  in  the  treat- 
ment of  the  morphine  habit  does  not  seem  to  be  proven 
by  use  in  these  cases.  This  remedy  is  used  somewhat 
as  an  application  to  iritis,  various  forms  of  painful  con- 
junctivitis, etc. 

The  dose  of  dionin  internally  varies  from  0.015  to 
0.03  gm.  (J  to  i  grain);  children,  proportionately  less 
according  to  age.  In  diseases  of  the  eye,  1  to  2  drops 
of  a  five-  to  ten-per-cent.  solution. 

DISSOCIATION,  DIFFUSION  AND  ACTION  OF 
SALTS.— The  advance  of  physical  chemistry  in  the  last 
fifteen  years  has  thrown  a  new  light  upon  the  behavior 
of  salts  in  the  tissues,  and  promises  to  form  the  basis  of 
the  explanation  of  their  presence  in  all  forms  of  living 
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matter,  as  well  as  of  inucli  of  their  therapeutic  value. 
The  chief  phenomena  bearing  on  biology  and  medicine 
are  the  dissociation  of  salts  and  their  relation  to  diffusion 
and  osmosis,  and  before  the  results  of  the  application  of 
physical -chemical  methoils  to  the  biological  sciences  can 
be  appreciated  some  knowledge  of  the  recent  advances 
in  the  theory  of  these  phenomena  is  requisite. 

Dissociation,  Ions. — It  was  formerly  held  that  common 
salt  dissolved  in  water  remained  in  the  same  form  as  that 
which  is  familiar  in  the  dry  state,  the  only  difference 
being  that  crystals  divided  into  molecules.  It  is  now 
recognized,  however,  that  not  only  are  the  molecules  iso- 
latecl  from  each  other,  but  that  a  certain  number  of  mole- 
cules undergo  still  further  division.  The  products  of  this 
molecular  division  are  known  as  ions,  and  in  the  case  of 
common  salt  are  Na  ions  and  CI  ions.  The  amount  of 
dissociation  that  occurs  varies  with  the  strength  of  the 
solution;  the  weaker  the' solution  the  greater  the  percen- 
tage of  salt  undergoing  dissociation.  In  a  one-percent, 
solution  of  sodium  chloride  only  about  one-fifth  of  the  salt 
is  present  in  the  form  of  molecules,  the  rest  having  dis- 
sociated into  the  two  ions.  These  ions  are  not  to  be  con- 
fused with  atoms,  for  although  sodium  and  chloride  ions 
are  present,  the  solution  of  course  possesses  none  of  the 
properties  of  metallic  sodium  or  of  free  chlorine.  The 
ions  differ  from  the  atoms  in  carrying  a  charge  of  elec- 
tricity, the  charge  of  the  sodium  ion  being  positive,  while 
that  of  the  chloride  ion  is  negative. 

If  a  battery  be  connected  with  the  solution  the  sodium 
ions  hurry  to  the  negative  pole  or  cathode,  while  the 
chloride  ions  give  up  their  charge  at  the  positive  or 
anode.  The  sodium  vm  is  therefore  known  as  the  cation, 
the  chloride  as  the  anion.  At  the  moment  at  which  the 
charge  of  an  ion  is  given  up  the  ion  clianges  to  an  atom, 
but  It  immediately  forms  fresh  combinations  with  the 
water,  in  the  present  instance  NaOII  and  HCl. 

Other  salts  undergo  a  similar  dissociation  in  solution 
in  water?  KBr  forms  K  and  Br  ions;  NaNO*,  Na  and 
KOa  ions,  K«S04  divides  into  three  ions,  two  potassium 
and  one  SO4;  ammonium  oxalate  forms  two  NU4  ions 
and  one  oxalate  anion,  and  so  forth.  The  dissociation  of 
acids  and  alkalies  is  of  great  importance,  but  resembles 
exactly  that  of  the  other  salts,  uci<ls  forming  hydrogen 
cations  and  the  rest  of  tiic  molecule  forming  the  anion, 
while  alkalies  divide  into  a  hydroxy  1  anion  anci  a  metallic 
cation;  HCl  thus  becomes  hydrogen  and  chloride  ions; 
NaHO,  sotlium  and  hydroxy!  (110)  ions. 

The  ions  in  a  solution  are  in  constant  motion,  and  the 
anions  and  cations  of  a  substance  in  solution  lose  the  con- 
nection  which  they  possess  in  the  solid  state  Thus,  when 
potassium  bromide  and  sodium  chloride  are  dissolved  to- 
gether in  asufBcient  amount  of  water,  it  is  no  longer  cor- 
rect to  designate  the  result  as  a  solution  of  potassium 
bromide  an(l  sodium  chloride,  for  the  potassium  ions  are 
in  no  closer  connection  with  the  bromide  than  with  the 
chloride  ions.  The  bodies  present  are  really  the  potas- 
sium and  sodium  cations  and  the  bromide  and  chloride 
anions  In  the  blood  sennn,  for  example,  the  phosphate 
ions  present  are  not  combined  with  the  potassium  nor  the 
chloride  with  the  sodium,  but  all  four  are  independent, 
and  it  is  incorrect  to  speak  of  the  potassium  phosphate 
of  the  blood  serum.  When  a  dilute  solution  of  sodium 
hydrate  is  swallowed  it  is  neutralized  by  the  gastric 
juice,  and  the  reaction  is  often  stated  as  the  formation  of 
sodium  chloride  and  watx'r.  In  reality  the  hydrate  solu- 
tion contains  sodium  and  hydroxy  I  ions,  the  gastric  juice 
hydrogen  and  chloride  itms,  and  the  resultant  tluid  con- 
tains sodium  and  chloride  it)ns.  The  change  consists  in 
the  disappeanuice  of  the  hydrogen  and  hydroxyl  ions 
which  have  formed  water,  the  chloridi;  and  sodium  ions 
having  been  i)resent  to  begin  with  and  remaining  un- 
changed 

I)iss(K*iation  occurs  in  siilts.  including  under  this  term 
acids  and  alkalies,  but  it  is  not  developed  e(|ually  in  all 
salts.  Those  acids  and  bases  whi(!h  are  generally  con- 
sidered to  be  the  "stronger"  disscniate  more  readily  than 
the  weaker  combinations,  and  the  monovalent  salts  more 
readily  than  the  bivalent      The  inorganic  salts  dissociate 


more  readily  than  the  organic,  and  the  same  holds  true 
for  the  bases.  All  of  those  bodies  iu  solution  serve  as 
electrical  conductors ;  in  fact,  the  passage  of  electricity 
tlirough  watery  solutions  is  only  possible  through  the 
presence  of  ions,  and  the  conductivity  of  solutions  is  thus 
a  measure  of  the  degree  of  dissociation.  Those  substances 
which  are  dissociable  are  therefore  known  as  electrolytes. 
On  the  other  liand,  many  organic  substances  are  inca- 
pable of  conducting  electricity  and  are  also  incapable  of 
dissociation.  Thus  alcohol  contains  an  hydroxyl  (—  OH) 
in  combination  with  ethyl  (CtH*).  as  sodium  hydrate 
contains  an  hydroxyl  in  combination  with  sodium.  Al- 
cohol is,  however,  incapable  of  forming  ions,  and  there- 
fore is  a  non -electrolyte  in  aqueous  solution,  while  sodium 
hydrate  dissociates  readily  irato  hydroxyl  and  sodium 
ions,  and  these  are  capable  of  conveying  an  electric  cur- 
rent 

Sodium  hydrate  has  a  characteristic  action  in  the  tis- 
sues, causing  corrosion.  This  might  be  due  to  either 
the  sodium  or  the  hydroxprl  ion.  As  a  matter  of  fact, 
however,  the  sodium  ion  is  present  in  many  solutions 
which  are  devoid  of  corrosive  effects,  for  example,  in 
solutions  of  sodium  chloride  The  conclusion,  therefore, 
is  that  the  hydroxyl  ion  is  the  corrosiye  in  this  case.  Alco- 
hol has  no  such  corrosive  action  as  sodium  hydrate,  and 
this  corresponds  with  the  fact  that  alcohol  is  not  an  elec- 
trolyte, i.e.,  does  not  liberaie  the  hydroxyl  ion,  although 
it  contains  hydroxyl.  Many  other  similar  examples 
might  be  cited,  all  going  to  show  that  in  many  instances 
the  therapeutic  effects  of  a  body  are  due,  not  to  the  mole- 
cule administered,  but  to  the  ions  into  which  it  dissociates 
in  the  fluids  of  tlie  body.  In  fact  in  administering  an 
electrolyte,  the  physician  gives  not  one  but  two  or  more 
substances,  which  may  each  effect  changes  in  the  organ- 
ism. As  a  general  rule  in  t'herapeutics  one  ion  is  so 
gowerf ul  that  the  other  may  be  neglected ;  for  example, 
I  morphine  sulphate  the  alkaloidal  cation  is  so  active 
that  the  sulphate  ion  may  be  ignored,  and  the  sulphate 
has  therefore  the  same  effect  as  the  hydrochlorate  of 
morphine.  When  the  two  ions  are  more  equal  in  phar- 
macological activity,  however,  each  has  to  be  taken  into 
consideration;  for  example,  magnesium  sulphate  disso- 
ciates into  magnesium  and  sulphate  ions,  each  of  which 
has  a  retarding  influence  on  absorption  in  the  bowel, 
while  magnesium  chloride  similarly  forms  magnesium 
and  chloride  ions,  of  which  the  latter  is  indifferent  in  the 
l)owel.  The  sulphate  of  magnesium  has  thus  a  more 
powerful  purgative  action  than  the  chloride,  and  is  also 
more  active  than  sodium  sulphate,  which  forms  the  pur- 
gative sulphate  and  the  indifferent  sodium  ions. 

Another  example  of  the  importance  of  ions  to  the  un- 
derstanding of  therapeutic  action  and  to  its  successful 
practice  is  offen»d  by  the  bromides.  Potassium  and  so- 
dium bromides  have  a  de])ressant  action  on  the  central 
nervous  system,  and  as  this  is  absent  in  the  case  of  the 
chlorides  of  these  metals,  it  is  obviously  due  to  the  bro- 
mide ion.  Bromated  camphor  also  contains  bromine  in 
chemical  combination,  and  attempts  have  been  made  to 
substitute  it  for  the  bromides  as  a  depressant.  But  bro- 
mated camphor  does  not  dissociate  and  no  bromide  ions 
are  fonntHl,  so  that  whatever  properties  it  may  possess,  it 
cannot  be  compared  with  the  bromides  of  potassium  or 
sodium. 

The  action  of  salts  depending  on  the  ions,  the  intensity 
naturally  vanes  with  the  rate  of  dissociation.  This  is 
well  exemplified  in  the  local  effects  of  the  heavy  metals; 
such  salts  as  the  chlorides  and  nitrates,  which  dissociate 
readily,  are  much  more  active  locally  than  the  sulphates 
and  organic  salts  which  divide  into  ions  less  rapidly, 
provided,  of  course,  that  all  are  equally  soluble  and  have 
no  special  characteristics,  such  as  deliquescence.  The 
newer  views  as  to  the  dissociati(m  of  salts  and  the  impor- 
tant role  of  the  ions  explain  why  such  bodies  as  the  fer- 
roeyanides  have  the  elTects  neither  of  iron  nor  of  cya- 
nides, for  neither  iron  nor  cyanide  ions  are  formed  from 
them  in  solution.  Similarly  the  cacodylates  differ  from 
arsenous  Siilts  because  they  do  not  liberate  the  arsenous 
ion  except  after  decomposition  iu  the  body.    Now  in  the 
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case  of  potassium  arsenite,  the  areenitc  ion  is  the  active 
constituent,  and  tlie  cacodylates  can  possess  tliis  only 
when  they  are  broken  down  in  the  tissues  into  arsenous 
salts.  The  slowly  dissociating  salts  are  thus  ofU?n  used 
to  avoid  the  local  action  of  the  more  irritant  metals;  for 
example,  many  of  the  recent  compounds  of  iron  have  the 
advantage  over  the  older  salts  of  causing  less  local  irrita- 
tion while  they  have  practically  the  same  eiTect  on  the 
blood  formation  Similariy  several  new  preparations  of 
mercury  have  been  introduced  with  the  view  of  lessening 
tlie  local  action  on  the  stomach  and  bowel,  or  of  lessening 
the  irritation  induced  by  the  hypodermic  injection  of 
mercury.  These  compounds,  when  soluble,  are  more 
slowly  dissociated  than  corrosive  sublimaU*,  and,  there 
being  fewer  mercury  ions  present  at  any  one  time,  the 
local  irritant  action  is  accordingly  reduced. 

The  disinfectant  action  of  the  heavy  metals  also  de- 
pends largely  upon  ionization,  for  the  destruction jof  the 
germs  is  due  to  a  chemical  reaction  between  the  metal 
and  the  protoplasm  of  the  microbes;  and  the  larger  the 
number  of  free  ions  the  greater  the  tendency  to  union. 
The  attempt  has  been  made  to  obtain  germicides  devoid 
of  the  local  irritant  action  by  forming  less  readily  disso- 
ciating salts  than  those  in  ordinary  use.  A  large  number 
of  preparations  have  thus  been  introduced,  partly  com- 

Sounds  with  organic  acids,  partly  with  protcid  bodies, 
lut  as  the  irritant  and  the  germicidal  action  of  most 
metallic  compounds  depend  on  the  same  factor,  namely, 
the  free  Ions,  it  seems  likely  that  the  lesser  degree  of  irri- 
tation induced  by  these  is  obtained  only  by  the  sacrifice 
of  much  of  the  disinfectant  value. 

The  double  salts  are  much  less  readily  dissociated  than 
the  simple,  and  not  infrequently  appear  to  liberate  some- 
what complicated  ions,  as  in  the  case  of  the  ferrocyanides 
noted  above.  They  are  therefore  largely  devoid  of  the 
local  action  of  the  parent  substances,  and  this  may  be 
taken  advantage  of  in  therapeutics  occasionally. 

When  two  salts  which  biave  one  ion  in  commoti  are 
dissolved  together  in  water,  the  dissociation  is  consider- 
ably reduced.  For  example,  if  corrosive  sublimate  be 
dissolved  along  with  sodium  chloride,  the  former  is  less 
dissociated  than  if  it  were  dissolved  alone  in  the  same 
amount  of  water.  In  accordance  with  this  general  rule, 
it  is  found  that  the  addition  of  sodium  chlonde  to  a  mer- 
curic perchloride  solution  lessens  both  its  irritant  and  its 
germicidal  power,  and  in  cases  in  which  it  is  desirable  to 
mitigate  the  former,  and  in  which  the  latter  is  of  no  im- 
portance, as  in  the  treatment  of  syphilis  by  the  hypoder- 
mic method,  this  mixture  may  be  used  instead  of  the 
pure  mercuric  salt. 

The  complete  treatment  of  the  dissociation  of  salts 
would  involve  a  large  part  of  pharmacology  and  thera- 

Seutics,  in  which  the  importance  of  the  phenomenon  is 
ally  becoming  more  evident.  The  inorganic  materia 
raedica  is  more  dependent  on  the  principle  than  the  or- 
ganic, as  the  dissociation  is  much  more  complete  ih  the 
former.  It  is  possible  to  exaggerate  the  importance  of 
the  new  law,  however,  for  many  of  the  facts  and  prin- 
ciples of  therapeutics  remain  unaltered  by  its  introduc- 
tion. For  example,  it  is  undoubtedly  more  in  accord 
with  modem  theory  to  attribute  the  effects  in  epilepsy  to 
the  bromide  ion  than  to  the  bromides,  as  was  formerly 
done,  but  this  is  after  all  a  matti'r  of  nomenclature,  and 
it  is  perhaps  necessary  at  the  present  time  to  remember 
that  there  was  a  science  and  pmctice  of  therapeutics 
before  the  ion  theory  was  broached.  On  the  other  hand, 
there  can  be  no  question  that  it  has  thrown  much  light 
on  many  questions,  and  removed  many  misconceptions. 
In  the  case  of  the  bromides,  for  example,  it  is  scarcely 
possible  to  maintain  at  the  present  time  that  the  bromide 
of  ammonium  is  superior  to  that  of  sodium,  except  pos- 
sibly in  regard  to  the  local  action  on  the  alimentary  tract, 
for  in  each  case  the  active  constituent  is  the  bnmiide  ion, 
and  this  is  equally  readily  furnished  by  either  salt. 

In  physiology  and  biology  genenilly  the  theory  of  ions 
is  of  great  importance,  as  is  at  once  apparent  front  the 
fact  that  the  fluids  and  tissues  of  the  body  can  only  con- 
duct the  electric  current  through  the  presence  of  ions. 


Every  electric  stimulus  causes  acliange  in  their  distribu- 
tion, and  every  electrical  discharge  (and  electrical  changea 
accompany  every  movement  and  every  other  form  of 
activity)  is  intimately  connected  with  the  presence  of 
free  ions,  and  in  fact  is  possible  only  in  their  presence. 
The  whole  of  electro-physiology,  and  naturally  of  electro- 
therapeutics, has  thus  to  be  based  on  the  ionic  theory,  and 
the  fact  that  every  life  process  so  far  investigated  haa 
proved  to  be  accompanied  by  electric  changes  indicate* 
that  the  presence  of  free  ions  is  necessary  to  life  itself. 
This  of  course  agrees  with  the  fact  that  inorganic  salta 
are  present  in  every  living  tissue. 

Not  only  do  living  tissues  require  the  presence  of  free 
ions,  but  even  dead  colloid  material  is  altered  very  re- 
markably by  them.  And  certain  facts  have  recently  been 
brought  out  in  regard  to  the  dependence  of  the  proteid* 
on  certain  ions  which  promise  to  have  a  far-reaching  in- 
fluence on  biology  and  hence  on  medical  science.  It  has 
long  been  known  that  many  proteids,  notably  the  globu- 
lins, are  precipitated  fn)m  solution  when  such  salts  as  the 
sulphates  of  magnesium  or  ammonium  are  added  to  them. 
But  Hardy  has  recently  shown  that  the  precipitation  and 
solution  of  colloids,  such  as  the  proteids,  depend  largely 
on  the  valency  of  the  ions  present  in  the  solution.  Thus 
bivalent  cations  precipitate  some  colloids  in  comparative- 
ly small  quantities,  and  trivalent  cations  are  still  more 
eflicacious,  while  monovalent  cations  tend  to  keep  them 
in  solution  or  have  a  very  much  smaller  precipitating  ac- 
tion. The  bivalent  and  still  more  the  trivalent  cations, 
thus  tend  to  oppose  the  monovalent  cations  in  regard  to 
colloid  solubility;  and  as  ions  are  necessary  to  the  life 
phenomena,  the  monovalent  must  be  counterbalanced  by 
the  bivalent  in  the  tissues,  for  either  of  these  alone  would 
tend  to  change  the  colloids  from  the  normal  condition  to 
one  of  excessive  or  deficient  fluidity. 

A  good  deal  of  interest  has  been  aroused  in  regard  U> 
the  antagonistic  action  of  ions  in  living  tissues,  which  is- 
found  to  present  some  similarity  to  that  described  by 
Hardy  in  dead  colloid  matter.  The  organ  examined  with 
most  care  in  this  relation  is  the  frog's  heart,  a  very  sen- 
sitive reagent  iAy  changes  in  its  en  vironment.  It  has  long 
been  known  that  the  excised  frog's  heart  will  beat  for 
a  long  time  when  supplit^d  with  oxygenated  blood  or 
serum,  and  also  in  fluids  containing  no  organic  matter, 
but  merely  the  inorganic  salts  of  serum.  On  the  other 
hand,  solutions  of  nou -electrolytes,  such  as  sugar,  fail  to 
maintain  the  contractions.    The  presence  of  ions  in  the 

gerfusing  fluid  is  therefore  necessary  to  maintain  the 
eart  in  activity.     But  all  ions  are  not  equally  efticient. 
for  a  certain  amount  of  sodium  chloride  is  found  to  main- 
tain the  contractions  longer  than  any  other  single  salt. 
The  contractions  very  soon  become  weaker  in  sodium 
chloride  solution,  however,  and  finally  the  heart  is  ar- 
rfested.     But  this  arrest  may  be  prevented  if  the  solution 
contain  in  addition  to  sodium  chloride  a  trace  of  a  calcium 
salt;  on  the  other  hand,  a  heart  which  has  ceased  to  beat 
in  sodium  chloride  solution  maybe  induced  to  resume  its. 
pulsations  if  calcium  be  added  to  the  perfusing  sohition. 
This  phenomenon  was  first  noted  by  Ringer,*  and  ha* 
been  confirmed  by  all  subsequent  observers;  but  views 
differ  as  to  the  interpretation  to  be  given  it.     Howell  has. 
upheld  the  theory  that  sodium  and  calcium  are  both  nec- 
essary to  the  heart,  and  that  when  scnlium  chloride  solu- 
tion is  perfused  alone,  the  calcium  in  the  heart  muscle 
diffuses  out  and  is  washed  away  and  the  heart  cease* 
from  its  losing  one  of  the  necessary  constituents,  calcium. 
In  support  of  this  view  he  has  shown  that  when  the  lime 
ions  are  removed  by  other  means,  e.f/.,  by  precipitating^ 
them  with  oxalates,  the  heart  ceases  to  beat. 

IxKjb,  on  the  other  hand,  holds  that  the  heart  can  only- 
beat  in  solutions  of  electrolytes,  and  that  the  least  poison- 
ous of  these  is  formed  by  sodium  and  chloride  ions. 
Even  these  are  not  altogether  harmless,  however,  and 
after  a  time  the  heart  ceases  from  poisoning  with  the  so- 

*  RinRet**8  solution,  which  has  IxH^n  widely  used  in  pb3r8ioloiry  w 
that  most  suitable  for  conserving  the  life  of  tissues,  contains  sodium, 
potasRlum,  calcium,  chloride,  phosphate  and  carbonate  ions  and  is 
made  up  of  100  c,c  of  0.76-per-cent.  Nai'l,  5  c.c.  of  CJB5-per-cenU 
CaClt,  2A  cc  of  OUi-peiMseot.  NaUCOs  and  a75  ex.  one-per-cent.  KCL 
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diiim  ion.  Calcium  ions  ure  antagonistic  to  sodium,  and 
tin*  addition  of  lime  salts  therefore  reinstates  tlie  contrac- 
ti<ms.  To  put  it  shortly,  tlie  h<fart  ceases  in  sodium 
<^lih)ride  8*>Iution  because,  according  to  one  view,  a  neces- 
sary constituent,  calcium,  is  all  washed  out,  acconling  to 
the  other,  because  the  sodium  is  ]H)isonous  and  has  to  be 
antagonized  by  tlie  lime.  Loeb's  view  appears,  at  first 
sight,  the  less  plausible  of  tlie  two.  lM*cause  it  has  been 
held  that  sodium  chloride  is  a  perfectly  indifferent  sub- 
stance to  animal  tissues.  It  must,  however,  be  remem- 
bered tliat  here  there  is  always  sufficient  calcium  present 
to  neutralize  any  poisonous  action  of  the  STHlium,  and  this 
argument  has  therefore  little  weight.  On  theother  hand, 
lie  has  brought  forward  some  very  trilling  facts  in  its 
favor  in  his  investigations  of  other  organs  than  the  heart. 
Without  going  into  all  of  these,  it  may  be  mentioned 
that  he  found  striated  muscle  undergo  irregular  twitch- 
ing contractions  in  s^Mlium  chloride  solution,  but  these 
were  arr(»sted  by  Ciilcium  and  other  bivalent  salts,  so  that 
the  phenomenon  is  not  confined  to  the  heart  muscle. 
Loeb  found  a  small  fish,  fundulus,  which  lives  hi  sea 
water  or  in  distilled  water  indifferently,  but  dies  in  a 
solution  of  sodium  chloride  of  the  same  density  as  sea 
water.  This  can  only  be  interpreted  as  indicathig  that 
there  is  something  present  in  sea  water  which  prevents 
the  poisonous  action  of  sodium  chloride.  On  investigat- 
ing the  subject  further  he  found  that  in  a  solution  of 
sodium  chloride,  to  which  tnices  of  calcium  salts  were 
added,  the  fundulus  and  its  eg^s  lived  as  well  as  in  sea 
water.  The  ctmclusion  is  inevitable  that  the  lime  nor- 
mally present  in  sea  water  antagonizes  the  poisonous  ac 
tion  of  sodium  chloride  in  this  case.  The  parallel  be- 
tween the  beliavior  of  this  animal  and  that  of  the  frog's 
heart  and  other  organs  is  so  close  as  to  form  an  important 
support  for  Loeb's  theory  of  the  interaction  of  the  ions. 
It  may  be  added  that  numerous  examples  of  a  similar 
antagonism  are  already  known  in  more  complicatefl  ions 
than  sodium  and  calcium.  Thus  the  antagonism  of  atro- 
pine and  pilocarpine,  of  cunirine  and  physostigmine  in 
striated  muscles,  and  of  the  central  nervous  depressants 
an*!  stryciinine  is  similar,  althoui^h  these  differ  in  not 
being  <'s8(?utial  to  the  function  of  the  organs  on  which 
they  act. 

U  is  to  be  noted  that  in  thecas<?  of  fundulus,  the  action 
of  sodium  chloride  is  antagonized  by  a  comparatively 
minute  uniount  of  culcium,  and  also  by  corresponding 
small  (|naiititiesof  otlwr  bivalent  and  trivalent  ions,  such 
as  those  of  barium,  strontium,  lead,  zinc,  chromium,  and 
alum.  Similarly  calcium  rcmovi's  or  lessens  the  poison- 
ous effects  of  poUissium  wilts  (m  the  heart,  and  the  potas- 
sium ion  is  also  necessary  to  the  normal  contraction,  so 
that  the  antagonism  is  believed  by  some  observers  to  l>e 
related  to  the  valency  of  the  metallic  ion.  The  fact  that 
<?lectrolyt(S  are  neeessarv  to  the  heart  and  other  organs 
suggested  to  Loeb  and  ^laihewsthe  view  that  the  antag- 
onism is  due,  at  any  rate  in  part,  to  the  electric  charge 
carried  by  the  ions,  but  this  is  very  farfnmi  lM?ing  proved 
or  from  being  generally  accepted.  For  it  has  been  found 
that  striated  muscle,  which  underg(M*s  abnormal  contrac- 
tions in  solutions  of  several  monovalent  salts,  fails  to  do 
so  in  all;  aixi  while  thecontnictions  are  arrested  by  some 
bivalent  metals,  oihcrs  hav(?  not  this  elTect.  The  conclu- 
sion seems  justified  that  the  antagonistic  effects  are  not 
immediatelv  as.soeiale<l  with  the  valency  or  the  electric 
charge,  but  are  the  results  of  souh*  unknown  special  rela- 
ti(m  bet\ve<'n  the  ions  and  the  protoplasm,  th("se  relations 
differing  in  dilTerent  (►rpuis  and  for  different  metals.  In 
other  words,  th(Malciunj-sodium  antagonism  apj)ears  to 
be  of  the  same  nature  as  theairopine-pilocarpineone.  and 
is  equally  inexplicable  in  the  present  stage  of  knowledge. 

NN  Idle  each  of  the  cations  alone  is  poisonous  and  has  to 
be  antaironi/ed  bv  some  other  cation,  ions  are  necessiirv 
to  the  life  processes.  I'rotoplasm  can  exist  then  only  in 
the  presence  of  a  number  of  different  salts,  of  which  the 
chief  liberate  sodium,  chloride,  calcium,  and  potjissium 
i(ms.  Th<*  poisonous  effects  of  sodium  are  counteracted 
by  very  small  (pianiities  of  calcium,  the  ratio  obtaining 
between  those  in  the  best  media  being  about  1,000  to  1. 


An  electric  current  can  be  ctmducted  ihnmgh  a  watery 
solution  only  by  means  of  the  ions  at  liberty  in  it.  The 
extent  of  di-ssociation  in  the  fluid  may  therefore  be  esti- 
mated by  the  conductivity  of  the  solution  or  inversely  bv 
the  resistance  met  by  the  current.  As  long  as  there  is 
only  one  salt  in  solution  the  calculation  is  simple  and  the 
results  are  unequivocal.  And  however  many  bodies  are 
in  solution,  the  amount  of  dissociation  mav  be  estimated, 
although  if  large  amounts  of  undissociable  matter  (non- 
elect  roTj'tes)  be  present  the  results  are  too  low.  But  such 
estimations  ^ive  no  clew  to  the  nature  or  relative  amounts 
of  the  salts  in  solution.  Some  efforts  have  been  made  to 
apply  this  method  to  the  examination  of  the  urine  and 
the  blood  in  the  hope  that  light  might  be  thrown  on  the 
condition  of  the  kidney  by  its  means.  As  a  matter  of 
fact,  however,  the  urine  is  much  too  complex  in  its  com- 
position to  permit  of  results  of  much  value  being  ob- 
taine<^  The  chief  electrolytes  here  are  the  chlorides, 
and  a  small  variation  in  their  percentage  may  induce  a 
large  deviation  in  the  resistance,  while  if  the  chlorides 
vary  in  one  direction  and  the  other  salts  in  the  opposite, 
the  resistance  may  remain  almost  unchanged  in  spite  of 
great  alterations  in  the  compositioD  of  the  urine.  The 
chief  non-electrolyte  is  the  urea,  and  its  presence  in  large 
amount  may  increase  the  resistance  without  any  marked 
change  in  the  amount  of  salts  or  their  dissociation  having 
occurred.  The  method  cannot  therefore  be  re^utled  as 
replacing  the  chemical  analysis  of  the  urine,  for  its  re- 
sults are  of  a  totally  different  kind.  And  it  lias  not  b€«n 
shown  by  observation  that  the  results  obtained  by  meas- 
uring the  electrical  resistance  can  be  utilized  for  diagno- 
sis or  to  indicate  the  value  of  therapeutic  measures. 

Ih'fftmon  and  Osmotic  Pres^ire. — When  distilled  water 
is  carefullv  poured  upon  a  solution  of  sugar  so  that  the 
two  liquicfs  do  not  immediately  mix,  the  sugar  molecules 
soon  begin  to  penetrate  into  the  pure  water,  and  after  a 
sufllcient  lapse  of  time  the  contents  of  the  vessel  become 
homogeneous,  the  percentage  of  sugar  in  what  was  dis- 
tilled water  being  the  same  as  in  the  part  corresponding 
to  the  original  solution.  The  expUmation  is  that  the 
molecules  are  in  constant  movement  and,  diffusing  in  all 
directions,  some  of  them  penetrate  into  the  pure  water, 
and  this  pnxM^ss  goes  on  until  the  latter  contains  as  many 
particles  as  the  original.  The  movement  still  continues, 
but  now  as  many  molecules  diffuse  back  into  the  lower 
layer  as  into  the  upper  so  that  equilibrium  is  maintained. 
The  process  is  the  same  as  that  seen  when  a  crystal  of 
sugar  is  dissolved,  for  here  also  the  constituent  molecules 
leave  each  other  and  wander  throughout  the  fluid. 

When  a  membrane  is  stretched  between  the  two  fluids, 
the  fesiilt  varies  with  its  character.  If  the  membrane 
offers  no  resistance  to  the  passage  of  w^ater  and  sugar, 
the  ftame  phenomenon  is  observed  as  if  thejr  were  not 
sepa^ated  by  a  membrane;  the  fluid  on  each  side  becomes 
hom6geneous,  although  this  generally  takes  more  time, 
owing  to  the  fact  that  currents  are  less  liable  to  aid  the 
procbss.  If  the  membrane  be  permeable  to  neither  sugar 
nor  water,  of  course  the  fluids  remain  completely  isolates! 
and  unchanged.  On  the  other  hand,  some  membranes, 
kno\tn  as  semipermeable  membranes,  permit  the  passage 
of  water  and  not  of  sugar.  For  the  sake  of  clearness, 
suppose  that  a  solution  of  sugar  be  placed  in  the  upper 
vessel  of  a  diffusion  apparatus  with  a  semipermeable 
membrane,  and  distilled  water  in  the  lower.  In  this  case 
the  molecules  of  water  in  the  lower  vessel  can  penetrate 
into  the  upper,  while  on  the  other  hand  those  in  the 
u])per  cannot  escape  into  the  lower.  The  reason  for  this 
is  simple;  for  if  water  escaped  from  the  sugar  solution 
without  an  e(|uivalent  amount  of  the  sugar,  the  solution 
would  be  more  concentrated.  Now  in  order  to  concen- 
trate the  sugar  solution,  work  has  to  be  done;  for  ex- 
ample, it  may  be  concentrated  by  heating  It.  But  in  the 
diffusion  apparatus  there  is  no  source  of  energy  available 
for  concentration,  and  the  result  is  that  the  water  cannot 
escape  from  the  upper  vessel.  On  the  other  hand,  the 
membrane  being  permeable  for  water,  the  molecules  in 
the  low  er  vessel  find  no  ditliculty  in  entering  the  upper. 
The  result  is  that  the  sugar  solution  becomes  more  dilute, 
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wliile  the  water  in  the  lower  vessel  diminishes  in  volume 
until  it  may  disappear  altogether.  If  sufficient  pressure 
be  applied  to  the  sugar  solution,  the  water  will  cease  to 
enter  it  from  the  lower,  and  the  amount  of  pressure  which 
suffices  to  arrest  the  movement  of  the  water  is  known  as 
the  orthotic  press^ire  or  otmotic  teimon  of  the  sugar  solution. 
The  phenomenon  is  known  as  osmosis,  but  it  must  be 
recognized  tliat  osmosis  is  merely  a  diffusion  under  spe- 
cial circumstances,  for  the  whole  is  due  to  the  movement 
of  molecules,  all  of  which  are  free  in  ordinary  diffusion, 
while  some  of  them  {e.g.,  sugar  in  the  above  example) are 
restricted  in  their  movements  in  osmosis. 

The  osmotic  pressure  is  found  to  vary  directly  with  the 
number  of  molecules  in  the  solution,  a  concentrated  solu- 
tion causing  a  more  rapid  flow  and  a  higher  pressure  than 
a  more  dilute  one.  Thus  a  oneper-cent.  solution  of  cane 
sugar  exercises  a  pressure  of  585  mm.  of  mercury,  a  two- 
per-cent.  of  1,070  mm.,  and  so  on.  The  pressure  exer- 
cised by  even  dilute  solutions  is  very  considerable,  as  is 
seen  on  transforming  these  figures  into  atmospheres,  for 
a  two-per-cent.  sugar  solution  is  then  found  to  give  a 
pressure  of  nearly  one  and  a  half  atmospheres.  This  is 
even  more  remarkable  when  a  smaller  molecule  than 
sugar  is  chosen.  Thus  a  one-per-cent.  solution  of  potas- 
sium nitrate  exercises  a  pressure  of  over  three  atmos- 
pheres. As  the  pressure  depends  upon  the  concentration 
of  the  solution,  it  decreases  and  tlie  movement  becomes 
slower  as  the  process  goes  on,  for  the  water  diffusing  into 
the  sugar  solution  dilutes  it. 

As  osmosis  is  merely  a  special  foiin  of  diffusion,  it 
follows  that  only  diffusible  and  dissolved  substances  can 
exercise  osmotic  pressure.  The  colloids,  such  as  pro- 
teids,  are  therefore  generally  believed  not  to  have  any  in- 
fluence on  the  movement  of  fluids  because  they  are  not 
in  tnie  solution,  but  rather  in  a  state  of  suspension. 
Others  hold  that  though  in  solution,  they  exercise  no  ap- 
preciable tension  because  the  molecule  is  so  large.  As 
each  molecule  in  solution  has  the  same  osmotic  effect,  it 
stands  to  reason  that  a  one-per-cent.  solution  of  sugar 
must  induce  an  immensely  greater  pressure  than  a  one- 
per-cent.  solution  of  albumin,  because  the  number  of 
molecules  dissolved  in  the  former  is  so  much  greater. 
The  proteids  always  contain  a  certain  amount  of  soluble 
salts,  and  these  are  sufficient  to  cause  some  osmotic  ten- 
sion ;  so  that  it  is  not  yet  decided  which  explanation  is 
correct,  but  in  any  case  the  osmotic  pressure  of  the  pro- 
teids is  so  small  as  to  be  negligible. 

Very  often  membranes  are  met  which  offer  a  certain 
amount  of  resistance  to  the  passage  of  dissolved  diffusible 
bodies  while  allowing  water  to  pass  freely.  If  such  a 
membrane  separated  a  sugar  solution  and  wat^r,  the  lat- 
ter would  at  first  pass  through  into  the  solution  rapidly 
under  considerable  osmotic  pressure.  But  some  sugar 
also  passes  downward,  and  there  is  thus  formed  a  strong 
solution  of  sugar  above  rapidly  being  diluted  and  a  weak 
solution  of  sugar  below  rapidly  becoming  stronger  from 
the  continued  permeation  of  suear  into  it  and  the  escape 
of  water  upward.  Finally  equilibrium  is  reached  by  the 
solutions  on  each  side  oi  the  membrane  attaining  the 
same  concentration. 

The  same  principles  hold  when  solutions  are  present  on 
each  side  of  the  membrane,  the  direction  of  flow  being 
always  toward  that  side  on  which  the  larger  number  of 
molecules  are  present,  provided  the  membrane  is  semi- 
permeable. The  osmotic  pressure  is  determined  by  the 
difference  of  the  osmotic  pressures  of  the  two  solutions 
toward  distilled  water.  If  the  same  body  is  in  solution 
on  the  two  sides  of  a  permeable  membrane,  the  water 
tends  to  pass  toward  the  stronger  solution,  while  the  solid 
passes  in  the  opposite  direction  until  e({uilibrium  is 
reached.  AVhen  two  different  bodies  in  solution,  e.g., 
sugar  and  urea,  are  separated  by  a  membrane  wiiich  is 
permeable  by  each  of  them,  they  dilTust*  freely  through 
it  and  the  two  solutions  soon  become  identical,  each  con- 
taining the  same  percentage  of  urea  and  sugar.  If  the 
urea  can  penetrate  the  membrane  while  the  sugar  fails  to 
do  BO,  the  osmotic  pressure  is  that  of  the  sugar  solution 
and  the  urea  solution  will  pass  toward  the  sugar  as  long 


as  the  latter  can  exert  appreciable  pressure.  In  other 
words,  no  osmotic  pressure  is  exerted  by  a  fluid  towanl  a 
membrane  which  it  can  pass  through. 

When  neither  sugar  nor  urea  can  pass  through  the 
membrane,  the  water  passes  from  the  solution  containing 
the  smaller  number  of  molecules  toward  that  containing- 
the  larger  numb(>r  until  e<iuilibrium  is  established  by 
each  solution  containing  the  same  number  of  molecules 
per  cent,  of  water.  TJie  weaker  solution  is  often  know^n 
as  the  hypotonic  or  hypoimtonir,  the  stronger  as  the  hyper- 
tonic or  hypen^ftonic,  while  two  solutions  possessing  the 
same  osmotic  pressure  are  known  as  isotonic  solutions. 

In  biology  the  problems  in  diffusion  are  mucli  more 
complex  than  the  examples  given  above,  but  they  all 
depend  on  these  general  rules.  In  the  first  place  the 
solutions  arc  much  moi-e  complicated,  containing  a  num- 
ber of  different  substances  in  solution ;  in  the  second,  the 
membranes  are  neither  perfectly  permeable  nor  semiper- 
meable. They  permit  tlie  passage  of  some  of  the  constit- 
uents of  the  fluids,  but  as  a  general  rule  few  of  these  pass 
quite  freely,  and  the  amount  of  resistance  varies  with  each 
kind  of  molecule.  Further  it  must  be  recognized  that  a 
dissociated  salt  exercises  not  the  osmotic  tension  of  a 
molecule,  but  that  of  its  ions.  In  a  dilute  solution  of 
sodium  chloride,  for  example,  the  osmotic  pressure  is  not 
measured  by  the  number  of  molecules,  for  each  ion  exer- 
cises the  same  osmotic  effect  as  a  molecule  of  sugar,  or  as 
an  undissociated  molecule  of  salt. 

Each  cell  in  the  body  may  be  conceived  as  the  inner 
vessel  of  a  diffusion  apparatus,  separated  from  the  sur- 
rounding fluids  by  a  membrane,  for  though  this  mem- 
brane has  no  anatomical  existence,  the  colloid  nature  of 
protoplasm  has  the  samoftfinal  effect  as  if  the  cell  were 
surrounded  by  a  membrane.  All  cells  are  permeable  by 
water,  but  each  kind  of  cell  appears  to  differ  in  tlie  facil- 
ity with  which  it  permits  the  permeation  of  salts  and  the 
other  bodies  dissolved  in  the  body  fluids.  Some,  for  ex- 
ample, allow  the  passage  of  ammonium  readily,  while 
others  refuse  it  entrance.  Others  take  up  sodium  sul- 
phate as  readily  as  sodium  chloride,  while  othere  accept 
the  latter  and  reject  the  former.  Now  if  the  intercellular 
fluid  contains  any  substance  which  is  not  capable  of  pene- 
trating the  cells,  it  must  exert  osmotic  pressure  on  the 
cell;  and  unless  this  pressure  is  counterbalanced  by  other 
bodies  in  the  interior  of  the  ceil  which  similarly  cannot 
escape  from  it,  the  fluid  of  the  cell  will  be  drawn  out  and 
shrinkage  will  result.  Every  cell  in  the  botly  then  must 
be  conceived  as  existing  in  a  condition  of  equilibrium, 
the  osmotic  tension  of  the  salts,  etc.,  in  its  interior  being- 
pitted  against  that  of  the  surrounding  fluid,  and  the 
smallest  change  in  either  of  these  leading  to  an  inflow  or 
outflow  of  water  from  the  cell.  Now  such  changes  are 
continually  in  progress,  for  as  the  proteids  and  carbo- 
hydrates of  the  cells  are  broken  down  into  simpler  bodies, 
soluble  in  water,  each  molecule  so  formed  acquires 
osmotic  properties,  and  either  diffuses  freely  into  the  sur- 
rounding fluid,  or  causes  an  inflow  of  water  into  the  cell. 
In  either  case  the  equilibritim  is  disturbed  until  the  new 
product  is  removed  by  the  excretory  functions.  The  im- 
portance of  diffusion  and  osmosis  in  the  functions  of  the 
body  cannot  therefore  be  overestimated;  in  fact,  it  may 
be  said  that  while  the  more  obvious  movements  of  the 
fluids  of  the  body  are  determined  by  the  circulatory 
mechanism,  the  finer  but  no  less  imporCant  exchange  be- 
tween the  cells  and  the  intercellular  fluid  is  in  large  part 
directed  by  the  laws  of  diffusion.  And  while  a  knowl- 
edge of  the  arterial  supply  of  an  organ  is  recognized  to- 
be  necessary  for  an  understanding  of  its  physi()logy  and 
pathology,  it  is  probably  no  less  desirable  to  ascertam  the 
permeability  of  its  cells  for  the  constituents  of  the  sur- 
rounding fluids.  The  osmotic  pressure  varying  with  the 
nature  of  the  membrane  or  cell,  and  also  with  the  salt  ia 
solution,  the  only  way  to  determine  the  results  of  expos- 
ing the  cell  to  a  solution  of  the  salt  is  the  experimental, 
and  a  considerable  amount  of  work  lias  been  done  in  this 
direction,  so  tliat  the  permeability  of  some  cells  is  known 
for  a  large  number  of  salts  and  other  bodies.  In  this 
method  of  procedure  the  cells  under  examination,  e.g.. 
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tlic  rod  blood  cells,  are  exposed  to  solutions  of  different 
strengths,  and  the  concentration  which  induces  neither 
shrinking  nor  swelling  of  the  cell  is  ascertained.  This 
concentration  is  that  balanced  by  the  intracellular  fluid, 
and  the  solution  is  said  to  be  isotonic  for  that  cell.  The 
salt  in  solution  must  obviously  fail  to  penetrate  the  cell, 
or  do  so  only  extremely  slowly,  for  if  it  permeates 
freely  the  water  in  which  it  is  dissolved  will  also  pass 
into  the  cell  and  expand  it.  In  such  an  isotonic  solution 
the  number  of  molecules  percent  is  exactly  equal  to  that 
in  the  interior  of  the  cell,  and  a  solution  containing  the 
same  number  of  molecules  and  ions  of  any  other  non- 
permeating  salt  will  also  be  isotonic  and  cause  no  change 
In  the  size  of  the  cell.  For  example,  if  a  0.75-per-cent. 
solution  of  sodium  chloride  has  been  found  isotonic  for 
the  blood  cells,  an  equivalent  solution  of  sodium  sulphate 
or  of  ammonium  chloride  will  also  preserve  the  size  of 
the  cells  unchanged,  provided  these  salts  are  equally  in- 
capable of  permeating  the  cell.  If  one  of  these,  €.^.,  that 
of  ammonium  chloride  causes  swelling  of  the  cell  and  the 
escape  of  haemoglobin,  then  this  salt  must  permeate  more 
freely  than  sodium  chloride. 
In  the  case  of  non-dissociating  bodies,  such  as  alcohol, 

sugar,  or  urea,  equimolecular  isotonic  solutions  can  be 
made  by  calculating  the  atcmiic  weights.  In  the  case  of 
the  salts  this  method  fails,  for  the  dissociation  varies  for 
different  salts  and  for  different  dilutions,  and  each  ion 
-exercises  the  osmotic  pressure  of  a  molecule.  Other 
methods  have  therefore  been  adopted,  and  of  these  the 
estimation  of  the  depression  of  the  freezing  point  has 
•come  into  general  use  in  the  last  few  years.  This  mcthml, 
it  must  be  emphasized,  does  not  indicate  the  osmotic 
pressure  for  all  membranes,  ngr  the  permeating  qualities 
of  the  substance,  but  only  the  total  number  of  molecules 
and  ions  in  the  solution.'  It  depends  upon  the  fact  that 
solutions  containing  the  same  total  number  of  ions  and 
molecules  per  cent,  freeze  at  the  same  tempemture, 
which  is  lower  than  that  at  which  distilUil  water  freezes 
to  ice.  If  two  solutions  lower  the  freezing  point  an  equal 
extent  below  0°  C,  therefore,  they  contain  the  same  num- 
ber of  ions  and  molecules,  and  arei.sotonic  toward  a  semi- 
permeable membrane.  The  estimations  arc  made  by 
means  of  thermometers  reading  to  ^^jf"  (•.,  and  allowing 
of  approximations  to  xV^*  ^'•'  *^"*^  with  some  care  and 
practice  in  the  method  very  exact  detenninations  may  be 
made.  A  very  extensive  use  of  this  freezing  method  hiis 
been  made  in  experimental  work,  and  some  results  have 
iilso  been  obtained  in  clinical  medicine,  but  the  details  of 
the  method  can  only  be  given  in  works  dealing  specially 
with  this  subject.  The  depression  of  the  freezing  point  of 
:any  solution  below  that  of  pure  water  is  generally  ex- 
pressed by  the  symbol  a.  If  the  Siilt  is  not  capable  of 
penetrating  a  cell,  its  osmotic  pressure  varies  with  the  A 
of  the  solution,  i.e.,  with  the  concentration  of  molecules 
and  ions,  and  if  two  solutions  of  nim-permeating  salts  have 
the  same  .1,  their  inthience  on  the  movement  of  the  fluid 
of  the  cell  will  be  ecjual.  On  tli<}  other  hand,  if  the  wilt 
permeates  without  ditliculty,  the  a  is  of  no  significance 
in  regard  to  the  elTccts  of  the  solution  on  the  cells. 

The  relations  of  the  siiltsto  the  tissues  has  lu'en  worked 
out  in  most  detail  in  the  case  of  the  red  blood  cells.  It  is 
found  that  in  aO.T.Vper-cent.  solution  of  sodium  chloride, 
the  cells  maintain  their  form  and  size  imchanged,  i.e.,  the 
salt  fails  to  penetrate  the  cells  and  exen'ises  the  san  e 
osmotic  pressure  as  the  diffusible  contents  of  the  cells,  or 
is  isotonic  with  the  tluid  in  the  interior  of  the  cell.  If 
the  cells  beexposi^'d  to  pure  water,  they  swell  up  and  dis- 
charge their  htenioglobin,  and  the  sjime  occurs  in  weak 
(hypotonic)  solutions  of  sodium  chloride.  The  salt  here 
being  in  lower  concentration  than  the  contents  of  the 
corpuscles,  a  current  of  water  sets  inward  toward  the 
stronger  solution.  In  solutions  of  greater  concentration 
than  0.7.J  per  cent,  (hypertonic  solution.s)thc  cells  shrink 
from  the  loss  of  water,  which  Hows  outward  toward  the 
stronger  solution.  Similar  phenomena  are  seen  when 
other  sjilts  of  the  fixed  alkalies  are  emi)loyed,  so  that 
these  salts  appear  to  be  iniable  to  penetrate' the  corpus- 
cles except  to  a  very  slight  extent. 


In  solutions  of  ammonium  chloride,  on  the  other  hand, 
the  cells  swell  up  and  lose  their  haemoglobin,  whether  the 
solution  be  isotonic  with  0.75-per-cent.  NaCl,  or  much 
stronger.  The  conclusion  is  that  the  ammonium  chloride 
can  penetrate  the  cells  and  thus  exercises  no  osmotic 
resistance  to  the  entrance  of  water,  so  that  the  effect  of 
ammonium  chloride  solution  is  practically  identical  with 
that  of  pure  water.  Many  other  ammonium  salts  resem- 
ble the  chloride  in  penetrating  the  red  blood  corpuscles; 
but  others,  such  as  the  sulphate  and  phosphate,  fail  to 
enter  the  cell  entirely,  or  penetrate  with  great  difficulty. 
The  sulphate  and  phosphate  ions,  therefore,  like  the  so- 
dium and  potassium  ions,  are  non -permeating,  and  exer- 
cise osmotic  pressure  on  the  cell  wall.  Unless  both  ions 
of  a  salt  can  enter  the  cell,  neither  does  so.  Many  non- 
electrolytes,  such  as  urea  and  compound  ammonias,  ap- 
pear to  enter  the  blood  cells  freely. 

The  absorption  of  salt  solutions  in  the  intestine  also 
presents  an  interesting  example  of  the  importance  of 
diffusion  in  vital  processes.  A  solution  of  sodium  chlo- 
ride isotonic  with  the  blood  is  absorbed  readily,  whence  it 
is  inferred  that  sodium  chloride  can  penetrate  the  mucous 
membrane.  A  hypotonic  solution  is  similarly  taken  up 
easily,  and  still  more  readily  pure  water.  A  hypertonic 
solution,  on  the  other  hand,  disappears  from  the  bowel 
more  slowly,  and  very  often  the  fluid  first  increases  in  the 
lumen  until  it  has  become  almost  isotonic  with  the  blood, 
and  only  then  disappears  into  the  tissues.  The  sodium 
chloride  does  not,  tlierefore,  permeate  the  bowel  wall 
without  resistance,  otherwise  a  hypertonic  solution 
w^ould  be  taken  up  as  quickly  as  distilled  water.  On  the 
contrar}',  a  hypertonic  solution  first  exercises  osmotic 
pressure  on  the  cells  and  causes  them  to  lose  water.  At 
the  same  time  some  of  the  chloride  has  disappeared  into 
the  cells,  and  the  solution  remaining  is  diluted  with  the 
water  exuding,  until  it  is  so  weak  that  the  osmotic  resis- 
tance is  overcome  by  the  absorbing  forces  and  the  whole 
is  absorbed  into  the  blood. 

When  the  sulphate  of  sodium  passes  into  the  bowel  in 
solution,  this  feature  is  still  more  marked.  An  isotonic  so- 
lution has  little  tendency  to  be  absorbed,  and  on  the  other 
hand  is  not  increased  in  volume,  the  solution  in  the  bowel 
counterbalancing  the  osmotic  pressure  of  tlie  cell  contents. 
A  hypotonic  solution  decreases  slowly  because  its  os- 
motic pressure  is  less  than  that  of  the  cell  contents,  and 
water  therefore  tends  to  pass  from  the  weaker  fluid  in  the 
lumen  to  the  stronger  in  the  blood ;  but  the  fluid  escapes 
from  the  bowel  much  more  slowly  than  in  the  case  of 
an  hypotonic  solution  of  sodium  chloride.  If  hyper- 
tonic solutions  be  used,  the  bulk  isat  first  much  increased 
owing  to  fluid  from  the  blood  escaping  into  the  stronger 
solution.  Finally  the  sulphate  solution  becomes  isotonic 
with  the  blood  and  is  very  slowly  absorbed  if  the  weight 
of  the  fluid  in  the  bowel  does  not  set  up  reflex  peristalsis 
and  cause  evacuation.  This  slow  absorption  from  the 
bowel  is  still  more  marked  in  the  case  of  magnesium  sul- 
phate, in  which  both  ions  appear  to  be  taken  up  "with  re- 
luctance by  the  mucous  membrane.  As  these  salts  fail 
to  leave  the  bowel  and  retain  the  water  in  which  they  are 
dissolved,  they  render  the  contents  more  fluid  tlian  usual, 
and  the  unusual  weight  and  distention  cause  peristaltic 
movements  and  evacuation.  The  purgative  action  of  the 
saline  cathartics  arises  from  the  difllculty  with  which 
they  enter  the  epithelial  cells.  It  is  to  be  remarked  that 
here,  as  in  the  case  of  the  red  blood  cells,  the  sulphates 
diffuse  with  greater  difllculty  than  the  chlorides;  on  the 
other  hand,  the  chlorides  of  the  fixed  alkalies  are  taken 
up  freely  by  the  bowel  wall,  while  they  fail  to  permeate 
into  the  corpuscles,  and  the  oxalate  of  ammonium,  which 
penetrates  the  blood  cells,  is  rejected  by  the  epithelium. 

The  presence  of  the  salt  solution  in  the  stomach  and 
intestine  inducing  such  movements  of  fluid  into  the  bowel 
and  ba(;k  into  the  blood,  naturally  causes  considerable 
disturbance  in  the  distribution  of  the  fluids  of  the  body. 
When  a  strong  sulphate  solution  is  diluted  by  fluid 
poured  into  the  intestine,  for  example,  this  fluid  comes 
from  the  blood  and  indirectly  from  the  fluids  of  the  tis- 
sues.    A  similar  exchange  without  doubt  follows  the  ab- 
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sorption  of  salt  eolutiona  Into  tbt  blood,  but  this  ia  d<fll- 
cult  to  follow  pxp^rimeDtftlly.  Wlieti  salt  soluIioQS  are 
lujcttcd  into  Ibe  blood- vessels,  however,  it  Is  found  tliat 
there  is  a  markeil  disturbance  of  tiic  equililiiium  ot  the 
tissues.  If  the  solutian  Is  liypertonic,  there  is  a  flow 
from  Iheljmpb  spaces  toward  the  blood  which  continues 
until  the  plasma  recirers  its  qoddhI  density  Tlie  cur- 
rent then  is  found  flowing  in  the  oppnsilc  direction  from 
the  blood-resBels  into  the  tissues.  The  lymph  nieasiired 
Id  tlie  thoracic  duct  is  found  to  be  lessened  at  lirst  owing 
to  the  inflow  into  the  vessels,  but  later  more  lymph  passes 
alnoa  the  diict  than  usual,  owing  to  tlie  current  of  fluid 
passing  toward  the  tissues  from  tlie  blood. 

The  In  jeetion  of  salts  Into  the  blood-vessels  or  their  ab- 
sorption from  the  bowel  leads  lo  considerable  diuresis. 
The  eiplanation  of  this  diuresis  is  still  a  matter  of  dis- 
cussion, but  there  can  be  no  question  that  the  diffusion 
and  osmotic  properties  of  the  salts  play  an  Important 
rSlo  in  this  result.  The  scruraiilalion  of  fluid  in  the 
blood  at  the  expense  of  the  tissues  naturally  leads  to  an 
unusual  bulk  of  the  contents  of  tlie  blood-vessels,  and 


Thlsengorxeinent  of  the  vessels  cannot  be  relieved  by 
outflow  into  the  tissues,  for  this  fs  prevented  by  the  cur- 
rent of  lymph  pouring  into  the  vessels.  Only  one  way 
of  escape  remains,  that  through  tlie  kidneys,  and  the  in- 
flow of  lymph  is  therefore  accompanleit  anil  followed  by 
diuresis,  which  is  thus  in  turge  part  explained  by  Uie 
physical  forces,  although  there  is  doubtless  much  still 
obscure  in  the  process.  Different  salts  varj'  iu  their 
diuretic  propiertics.  and  this  might  at  first  seem  to  indi- 
cate that  the  diffusion  was  ot  secondary  importance. 
As  a  matter  of  fact,  however,  many  of  these  dilfereucea 
can  be  explained  by  varying  ratt;s  of  dllTusion.  For  ex- 
ample, the  sulpbstes  are  as  a  general  rule  inferior  diu- 
retics when  given  per  os.  because  thev  fail  to  reach  the 
blood  lor  the  most  part  from  their  cathartic  actiou.  On 
thn  other  hand,  sulphate  of  sodium,  injected  intrave- 
nously, causes  much  greater  diuresis  than  an  equimolecu- 
Isr  solution  of  sodium  <-hloride,  eveniC  it  causes  the  same 
Inflow  Into  the  vessels  and  the  same  degree  of  hydnemia. 
This  has  been  explained,  however,  by  the  renal  tubules 
failing  to  absorb  the  sulphate,  while  taking  up  the  chlo- 
ride readily.  If  this  Is  the  case,  as  appears  very  prob- 
able, the  sulphate  failing  to  penetrate  llio  renal  tubules 
and  thus  return  to  the  blood,  must  hold  a  certain  amount 
of  water  in  the  tubules  which  would  otherwise  reiura 
to  the  blood.  The  chloride,  on  the  other  hand,  returns 
readily  through  the  epithelium  lining  the  tubules,  and 
thus  retains  less  water  in  the  tubules  and  causes  less 
diuresis  In  this  view  the  epithelium  of  the  tubules 
resembles  that  of  tbe  intestine  In  repelling  sulphates  and 

Rbospbutes  and  adndtting  chlorides  readily,  but  differs 
'om  it  in  showing  little  avidity  for  urea  and  sugar. 
The  urine  Is  geuerally  a  much  more  concentrated  fluid 
than  llie  blood;  that  Is,  It  contains  a  larger  number  of 
molecules  and  ions.  The  kidney  must  (bus  do  a  con- 
aideiablc  amount  of  work  In  concentrating  such  a  fluid 
from  the  more  dilute  blood  plasma,  and  by  estimating 
the  A  of  the  blood,  which  Is  remarkably  constant  (about 
—  0.50*  C),  and  comparing  it  with  that  of  the  urine,  the 
actual  work  done  may  be  estimated  exactly.  Dreser  cal- 
culated the  work  done  by  the  kidney  in  forming  300  c.c, 
of  average  uriue  at  the  Urge  sum  of  87  metre  kTlograms. 
or  over  370  foot-pounds,  but  this  may  tie  greatly  exceeded 
la  casesof  vervconcentraied urine.  Attempts  have  been 
mad^tn  use  tltis  method  of  estimating  the  work  of  the 
kidney  in  clinical  medicine,  and  tbe  subject  has  been 
tnaleil  of  at  great  length  in  recent  years  undv'r  the  title 
of  cryoscopy,  Asyet  no  resultsof  importance  bearing  on 
diagnosis  or  prognosis  iu  renal  affections  have  been  ar- 

Wben  very  concentrated  solutions  of  salts  or  other  djf 
fiujble  bodies  are  brought  in  contact  with  living  cells, 
some  fluid  escapes  from  these  Into  the  solutions,  and  this 
often  deranges  tbe  activity  of  iliu  cell.  This  may  be  ob 
served  in  the  stoiuscb  when  strong  solutions  of  sircb 
hortnlcss  bodies  as  common  salt  or  sugar  arc  swallowed. 


tbe  disturbance  of  the  equilibrium  manifesting  itself  in 
irritaiiun,  nausea,  and  vomiting.  In  the  same  way  a 
strong  solution  applied  lo  wounds  or  mucous  membranes 
causes  irritation  and  paiu  from  Ibe  withdrawal  of  fluid 
and  precipitation  of  proteids.  Tbe  same  desiccation  of 
tbe  tissues  may  arise  to  a  less  degree  from  the  presence 
of  excess  of  salt  or  sugar  in  the  blood.  Tbe  organs 
which  suffer  chiefly  are  tbe  brain  and  spinal  conJ.  as  is 
manifested  in  tremors  aud  convulsions,  and  later  by 
paralysis  and  asphyxia,  when  strong  solutions  of  salts, 
sugar,  urea,  or  other  diffudble  substanoea  arc  injected 
intravenously  iu  animals,  Arthur  R.  OiiMng. 

DUCTUS  ARTERIOSUS.-Sj/nanynur:~DuctuB  ar- 
teriosus Bolalli,  Ductus  Botalli,  Arterial  canal,  Arterial 
duct. 

Tliia  atypical  blond- vessel  represeuls  the  remains  of 
part  of  the  tourlli  left  arterial  arch  of  the  early  embryo, 
wliich  functionates  until  birth  to  carry  B    "      -■     ■■ 


■I  of^the  blood 


from  the  pulmonary  artery  to  tlie  aorta,  uut  immediately 
afterbirth  it  becomes  occluded,  snJei-enlually  it  bceomeb 
completely  obliterated.  At  the  time  af  birth  it  is  aa  targe 
as  or  even  larger  than  the  main  divisions  of  (hepidmo- 
nary  artery,  lielug  from  S  to  7  mm.  in  diaroet«r,  and 
from  -1  to  20  mm.  Inng." generally  0  to  12  mm.  iGi^mnl). 
It  arises  from  the  pulmonary  artery  at  liie  Ufurcalion, 


fill.  StM.— The  DlKtui  ArMrloiui.  sTU^r  raasectUnn  nf  Ui>-  vmeln  B 

lb«  llJUK-,    (Gft»ra.l    I.  Ductiui "  "  ■  

!].  Di  irta  1  4.  [>neuni«8wli1i-  ni>rvo : 
■n«rT.-  T.  Ml  iwinuioii  cHruUil: 
BUperlor  veiut  i^ara, 

or  a  little  to  the  left  of  this  point,  and  passes  first  liori- 
zontally,  then  sliglitty  downward,  nearly  pamllcUng  llio 
arcb  of  the  aorta,  which  it  enters  oppusjle  to  and  a 
trifle  below  the  origin  ot  tbe  left  sjbelanan  artery,  and  a 
short  distance  a!Mi\-e  the  first  intercoslals.  Its  moat 
important  relations  are  to  the  pericardium.  Jmmedinli^lv 
out^de  of  which  it  b«ginx.  passing  in  front  of  the  left 
bronchus,  and  lieing  encircled  at  Its  entrance  to  the 
aorta  by  the  left  recurrent  laryneeal  nerve.  Histologi- 
cally il  presents  the  usual  features  of  artcriesof  this  size, 
but  it  is  unusually  poor  in  elastic  fibres,  a  large  propor- 
tion of  wliich  run  longitudinally  in  bundles,  aud  the 
muscular  coat  is  not  well  developed.  It  is  not  strong, 
being  readily  torn,  and  will  n-ithsland  but  little  more 
than  the  normal  fceial  blood  pressure  without  abnormal 
dilatation  and  tearing  of  its  coals  IKoedcr). 

473 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIEXCES. 


As  noon  as  the  new-born  inrant  l)Pgins  lo  breatliP.  the 
duet  lict-onirs  nt  once  occlii<lc(l,  nnd  later  ihe  iiimen 
is  entitvly  oblitoratPtl.  The  iiicehanigm  by  which  the 
fii^t  occlusion  is  nccomplished  is  not  yet  fully  iletcr- 
n)iii>:d.  Anions  thctnosi  renaonaMcof  the  nianv  hvpoth- 
CBGH  advaneecl  are:  (l)That  fibrous  bands  which  are 
conneetcil  with  the  (Itaphraf^  pass  around  the  duct, 
and  occlude  it  n-hon  the  dome  of  the  die[>hnimi  is  first 
drawn  down  in  respiration  'Forbes).  (2)  That  the 
chan^n  in  relative  position  of  the  great  venselB  and  the 
thoracic  \'isccra.  that  reeiilts  fiom  the  filhng  of  Ihe  liinipi. 
draw  out  the  duct  until  its  walls  are  in  apposition,  and 
thus  occlude  its  lumen  (.Schanz,  Gt^ranl.  ami  others). 
(3)  That  on  account  of  the  acute  angle  at  which  the  duct 
enters  the  aorta  a  valve-like  fold  is  formed  which  pre- 


^■i^'iy 


pulinunnryiirlery:  « 

vents  bloo<l  from  entering  from  the  aortic  enil.  although 
leaving  the  passage  free  for  the  entrance  of  blood  friun 
the  pulmonary  syslemwhen,  ns  in  the  f(Elus.  the  press- 
ure in  higher  there  than  in  the  aorta  (Zunl7. 8tras.>iiunnn). 
The  last  theory  Kccms  to  have  received  the  best  nupimrt. 
Wlien  Ihe  circulation  of  IiIoikI  ihrough  the  dui-t  stops. 
IirolifcritivechanEi'siri  the  fibrouRcleinpnts  of  llie  iluct, 
esjierially  in  the  intiinu.  Ii-ad  to  its  oblileratiiin  anil  con- 
version mio  a  fibriius  coril,  the  (iganirutum  aTtrrii mim, 
which  jM'rsiMts  in  Ihe  adult.  The  eliannel  dues  not  lie- 
conie  entirely  imiiemicable  until  some  time  after  birth. 
usually  lielween  the  :il)lh  and  4mh  ib>-H.  although  nfteii 
miK'h  earlier;   a  iiiimite  jiEiKsage  may  reinaiu  for  yc;irs, 

PatH'iumiv.-  Vnn^-niUil  AminitiHf!'. — ,\hnisl  ivry 
abnonnal  developtnenlal  condiiiim  aboul  ilu'  hi':iri  :iitil 
f^t-at  ^■^^■^lll■ls  may  Iw  acconi|vunied  by  aluinrrii^iliiic^ 
in  tlie  diieluH  arteriosus,  such  .*:  .\hseni-i'.  :il>iiiinu,il 
fihorlnesH.  duplication,  abuortiiiil  oriiriu  or  iiiMiiiuti. 
premature  occlusion.  In  ui.i-l  i-a.^^i^s  (hcsc  nrr  u;iTrly 
Bii  nceompaninient  of  the  niori'  iui|">ri:iul  liifuruiity 
of  the  heart  ;  -   '    -        ' 


/  rij' 


-Will 


-iiUKi'ii 


aniimalieK  in  ihe  heart  iind  uri'iii 

<V)miialilile  with  life,  the  iluet  niav  liul  to  i'Iom'.  ("■I'aiis.' 
tiie  normal  chaiitn-s  In  the  relation  of  ;ioriic  iiikI  )iiilui.inii- 
bloo.1  pn>^«ure  do  not  take  plaee  at  the  lime  i<f  birlli.  In 
rongeiii'al  pulmonary  stenosis  ihe  pulnioimry  cireiiliLlicin 
is  largely  curried  on  by  blood  reaching  the  pulmonary' 
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arteres  through  ihediicl;  and  in  congenital  aortic  steno- 
sis  the  pulmonary  artery  supplies  blood  for  the  general 
circulation  through  the  ducf.  as  in  the  foetus.  Primary 
pernstcnce  of  the  duct  without  other  abnormalities  is 
an  extremely  rare  condition,  constituting  but  about  four 
per  cent,  of  the  recorded  eases  of  congenital  diseases  of 
the  heart  and  vessels.  In  1808  Vierordt  could  collect 
but  26  cases,  an.i  in  1907  I  was  able  to  add  15  to  this 
list;  of  the  33  cases  in  which  the  sex  was  recorded  there 
were  12  males  and  21  females.  The  chief  predispcsing 
cause  seems  to  be  respiratory  difficulties  in  early  life 
which  keep  the  pulmonary  blood  pressure  high  and  pre- 
vent occlusion  ;  premature  birth,  abnormal  insertion 
of  the  duct,  abnormally  large  calibre,  and  simple  failure 
of  the  occluding  apparatus  may  also  be  responsihle  in 
some  cases.  Congenital  syphilis  does  not  seem  to  have 
been  observed  as  a  cause,  but  paternal  alcoholism  ir 
frequently  recorded.  It  is  also  possible  for  a  duet  that 
has  been  properly  occluded,  but  only  imperfectly  oblit- 
erated, to  reopen  a^ain  under  the  influence  of  the  aortic 
Eressure,  possibly  after  se^'cral  years.  Four  anatomical 
)rms  of  patent  duct  were  recognised  by  Gcrhardt: 
(1)  Abnormal  shortness:  simply  an  opening  be- 
tween the  aorta  and  the  pulmonary  artery;  (2) 
funnel-s1iape<t.  with  the  wide  end  toward  Iho  aorta; 
(3)  cylindncal  form;  t4)  aneurismal  dilatation.  Fip- 
quently  the  pulmonary  opening,  which  is  usually 
smaller  than  the  aortic,  is  surrounded  by  (ibrocK 
folds  or  a  ring.  Tlie  condition  hai  been  observed  at 
all  ages  up  to  60  years,  and  unless  the  tar.c  ol  the  open- 
ing is  lai^  the  results  are  not  necessarily  serioi^s,  al- 
though a  greater  or  lesser  degree  of  incapacity  usually 
results;  however,  eviilences  of  Be\'ere  canliac  inccmpe- 
tence  have  been  present  in  many  of  the  cases,  and 
death  may  result  from  this  cause.  Spontaneous  h^- 
ing  by  occlusion  of  t  he  pulmonary-  opening  may  take  place. 
The  chief  diagnoitic  features  are:  A  systolic  thrill,  pal- 
pable best  in  the  left  second  and  third  intercostal  npaees. 
following  the  apex  beat  and  continuing  into  the  disKtole; 
a  murmur  ol  corresponding  duration  and  location, 
transmitted  into  the  carotids  and  also  heard  tiosteriorly 
in  thelefl  sujieriorinterscapularrecion:  a  band  of  dulnesft 
alonz  the  left  side  of  the  sternum  as  liigh  ns  the  second 
rib,  due  to  dilatation  of  the  pulmonary  artery,  and  the 
presence  of  a  corresponding  shadow  in  radiographic 
pictures.  Cyanosis  is  less  prominent  than  in  most  other 
congenital  carrliac  abnormalities,  and  often  it  Is  absent. 
Pressure  has  bi'en  produced  on  the  left  recurrent  nerve. 
Thrnmli/yis  of  the  ditcl  is  not  an  essential  part  of  its- 
obliteration,  as  once  thought,  bill  is  a  relatively  un- 
common occurrence.  It  is  occasionally  present  m  in- 
fants dying  from  septic  conditions,  and  adults  with  a. 
patent  ductus  arteriosus  may  show  vegetations  in  the 
duct  secondary  to  extension  from  an  acute  endocarditis. 
Aneurism  (rf  the  duct  has  l)een  described  in  about  a 
<lozen  cases,  usually  in  infants  a  few  days  old.  These 
ikccluded  by  thrombi,  and  represent  what 
condition. 
-bom  have 
hi^  press- 


jirobably   nut   an   extremely   i 

Twocases  of  ruplure  of  theduet  i _ 

been  ilescribed  by  IttM-der.  and  attributed  t< 
lire  during  labor,  or  from  u"' 


n  the  n 


H.  Gideon  Wells. 
FIR  dr  Wfd..  ISOO  <30). 


•I  Ciniilsr.  1900  i( 


II  ol  the  d 
III 


Uitrard:  Jou 


r   duct 


R'Hlrr, 


el  riiyuol.,  IfiOO  (38)323. 
DWARFISM.— N'liiiosniiiia  i'T  microsomfn  la  a  condi- 
tion in  Hliii'li  till'  stiiiurc  ami  weifilil  tail  lo  reach  the 
iioniiid  uiiiiiiniitii  fi>r  Individuals  of  the  same  species. 
The  word  innmn-min  is  derived  from  idi-nc.  a  dwarf,  and 
j.:.H.(,  a  Imdv.  The  Ijitiu  eiiuivalent  is  imiiu*  or ptimOio, 
Ihu  Anglo-Saxon  dieaiig  or  liitafj,  and  tlie  Oertnan  Ztttrp. 
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DurarilsBB* 


Helief  in  the  existence  of  dwarfs  1ms  prevailed  fn)in 
remote  times.  Homer.  Herodotus,  and  Aristotle  speak 
of  a  pigmy  race  that  was  to  \)c  found  near  the  sources 
of  the  Nile.  In  India,  too.  there'  was  a  current  be- 
lief in  dwarfs  descendetl  from  Hoonumun,  the  monkey- 
god.  Man}'  of  the  statements  in  regard  to  dwarfs 
are,  however,  so  wildh'  improbable  that  they  were, 
no  doubt,  base<l  on  mere  "sailors'  yams,"  and  are 
•entitled  to  about  the  same  amount  of  credence  as  the 
famous  **  Travels  "  of  Sir  John  Mandeville.  That  they 
<^ntaiu  a  modicum  of  truth,  nevertheless,  is  proved  by 
the  discovery  of  diminutive  peoples  by  modem  explorers, 
jsuch  as  Paul  Du  Chaillu,  Schweinfurth,  Battel,  and  EoUe. 
Dr.  Schweinfurth,  for  instance,  has  found  in  the  country 
to  the  south  of  the  Nyam-Nyam  a  race  called  the  Akkas, 
varying  in  height  from  four  feet  to  nearly  five,  who  are 
probably  the  same  as  those  referred  to  by  Herodotus. 
Any  exhaustive  discussion  of  the  subject  of  dwarfism 
from  an  ethnological  point  of  view  would  be  out  of 
place  in  a  work  of  this  nature,  which  is  more  prop- 
erly  concerned  with  the  biological  and  pathological 
problems  involved,  but  yet,  apart  from  the  interest 
that  always  invests  tlie  curious,  it  may  not  be  entirely 
«tale,  flat,  and  unprofitable  to  possess  ourselves  of  the 
main  facts. 

From  the  golden  days  of  imperial  Rome  it  was  the 
fashionable  thing  to  keep  dwarfs.  The  most  famous  of 
these  were  Conopas  and  Andromeda,  belonging  to  Julia, 
the  niece  of  Augustus,  each  of  whom  measured  only  two 
feet  four  inches.  Many  of  these  dwarfs  were,  no  doubt, 
the  natural  article,  but  the  number  of  these  wtis  insufll- 
cicnt  to  supply  the  demands  of  cruel  display  and  luxury ; 
•consequently  they  had  to  be  produced  by  artificial 
means.  One  favorite  method  was  the  simple  one  of  de- 
priving children  of  suitable  food.  They  became  rickety, 
And  while  many  died,  those  who  survived  were  highly 
prized.  Another  plan,  in  some  vogue,  was  to  rub  the 
I)ack  with  the  fat  of  bats,  moles,  or  dormice.  Somewhat 
similar  was  the  practice  of  washing  the  backs  and  feet  of 
pups,  the  drying  and  hardening  of  the  parts  resulting 
from  this  being  supposed  to  stunt  the  growth.  Even  at 
the  present  time,  it  may  be  remarked,  attempts  are  made 
to  limit  the  growth  of  bovs  intended  for  jockeys  by 
sweating.  The  practice  of  keeping  dwarfs  persisted 
through  the  Middle  Ages  into  the  eighteenth  century. 
Lady  Marv  Wortley  Montagu,  when  in  Germany,  found 
the  dwarf  a  necessary  appanage  of  every  noble  family. 
She  describes  the  imperial  dwarfs  at  Vienna  "as  ugly 
AS  devils,"  and,  ** bedaubed  with  diamonds."  In  these 
days  dwarfs  were  not  infrequently  noted  for  their  wit 
.and  wisdom,  and,  like  the  court  jesters,  whom  in  fact 
they  superseded,  were  allowed  unlimited  freedom.  It  is 
said  that  one  of  the  Danish  kings  actually  made  his  dwarf 
prime  minister  in  order  to  get  at  truths  that  other  men 
were  afraid  to  utter.  Peter  the  Great,  among  other  va- 
garies, was  interested  in  dwarfs,  and  in  1710  gave  a  feast 
to  celebrate  the  marriage  of  his  favorite  Valakoff  with 
the  dwarf  of  the  Princess  Prescovie  Feodorovna,  at 
which  seventy -two  dwarfs  of  both  sexes  were  present. 
The  practice  of  keeping  dwarfs  was  widespread,  and  has 
been  immortalized  in  the  canvases  of  some  of  the  most 
celebrated  painters,  notably  Velasquez,  Raphael,  Paul 
Veronese,  Domenichino,  and  Mantegna.  Their  deline- 
4&tions  are  in  some  cases  of  much  value  in  enabling  us  to 
•determine  the  nature  of  the  dwarfism  known  to  former 
times.  In  fiction,  too,  the  dwarf  has  played  a  prominent 
part,  as  readers  of  **  Peveril  of  the  Peak  "  and  **  The  Black 
Dwarf  "  will  remember. 

Some  personages,  famous  in  histor}%  have  been  of  small 
•or  even  diminutive  size.  Philetas,  of  Cos,  tutor  of  Ptol- 
emy Philadelphus,  was,  according  to  .<£lian,  so  light  as 
well  as  small  that  he  was  obliged  to  carry  leaden  weights 
in  his  pockets  to  prevent  his  bein^  blown  away.  Others 
that  might  be  mentioned  are  Attila  the  Scourge,  ^Esop 
the  fabulist,  Procopius,  Gregory  of  Tours,  Pe|)in  le  Bref, 
Prince  Eugene,  Admiral  Gfavlua,  Fleury  and  Garry  the 
iictors,  Arendt  the  Danish  antii^uarian.  In  England  the 
iiistory  of  dwarfs  is  traceable  to  mythological  times. 


The  origin  of  the  almost  generic  title  of  "  Tom  Thumb  ^ 
is  to  be  found  in  an  ancient  ballad,  which  informs  us  that 
"In  Arthur's  court  Tom  Thumb  did  live."  The  most 
famous  English  dwarf  was  Sir  JefFery  Hudson,  who  was 
bom  at  Oalcham  in  1619.  He  made  his  first  api)ea1  to 
fame  when  he  was  presented  by  the  Duchess  of  Bucking- 
ham to  Queen  Henrietta  Maria  as  he  stepped  out  of  a  pie. 
From  the  age  of  eight  till  thirty  he  was  only  eighteen 
inches  high,  but  afterward  suddenly  shot  up  to  three  feet 
nine.  He  became  a  well-known  courtier  anjl  was  en- 
trusted with  several  matters  of  delicacy.  He  did  not 
lack  courage  for  he  fought  two  duels,  one  with  a  turkey- 
cock,  celebrated  in  the  verses  of  Davenant,  and  another 
with  Mr.  Crofts,  who  came  to  the  meeting  with  a  squirt. 
A  more  serious  encounter,  however,  followed,  for  little 
JefFery,  who  was  mounted  on  horseback  to  compensate 
for  his  inferior  height,  shot  his  opponent  dead.  He  was 
twice  made  prisoner,  once  by  the  Dunkirkers  as  he  was 
returning  from  France,  and  once  by  the  Barbary  pirates. 
On  each  occasion  he  was  soon  ransomed.  He  eventually, 
however,  fell  on  evil  days,  for  he  was  accused  of  partici- 
pating in  the  popish  plot  and  was  sent  to  the  Gate  House, 
where  he  died  in  1682. 

About  the  same  period,  or  somewhat  earlier,  Charles 
I.  had  a  page  at  his  court  called  Richard  Gibson,  who 
was  remarkable  for  his  small  size,  and  was.  appropriately 
enough,  a  miniature  painter.  He  marrie<l  Anne  Shep- 
herd, the  dwarf  of  Henrietta  31aria.  the  ceremony  being 
performed  by  Edmund  AValler.  Together  they  only 
measured  two  inches  over  seven  feet.  Evelyn  designated 
Gibson  as  a  "compendium  of  a  man,"  and  the  pair  were 
painted  hand  in  hand  by  Sir  Peter  l^ly.  Mistress  Gibson 
had  nine  children,  five  of  whom  survived  and  were  of 
normal  size.  She  died  at  the  age  of  eighty,  and  her  hus- 
band at  seventy -five. 

One  of  tlie  most  celebrated  dwarfs  was  a  Polish  gen- 
tleman. Joseph  Borwilaski,  who  became  noted  through- 
out Europe  as  a  handsome  man.  a  wit,  and  something  of 
a  scholar.  His  parents  were  tall,  but  three  of  his  brothers 
were  small.  He  was  bom  in  1789,  and  died  at  the  ad- 
vanced age  of  ninety -eight  in  the  city  of  Durham,  where, 
by  the  irony  of  fate,  he  is  buried  by  the  side  of  the  Fal- 
staffian  Stephen  Kemble.  His  height  was  thirty-nine 
inches.     Diderot  wrote  a  history  of  Uie  family. 

Another  remarkable  dwarf  was  Richel)ourg,  a  servant 
and  pensioner  of  the  Orleans  family,  who  died  in  Paris 
at  the  age  of  ninety.  He  was  only  twenty-three  inches 
high,  and  his  diminutive  size  was  taken  advantage  of 
during  the  stirring  times  of  the  Revolution  when,  mas- 
querading as  an  infant  in  his  nurse's  arms,  he  carried  de- 
spatches m  and  out  of  Paris. 

Coming  to  more  recent  times  we  may  mention  Cliarles 
Stratton,  or  "Gen.  Tom  Thumb,"  one  of  the  greatest  of 
Barnum's  successes.  At  birth  he  was  above  uie  normal 
weight  of  the  new-born,  but  ceased  to  grow  when  five 
months  old  His  height  at  that  time  was  less  than 
twenty-one  inches.  He  created  a  sensation  in  Europe 
and  amassed  a  large  fortune. 

Perhaps  the  next  most  striking  sensation  has  been  the 
"Lilliputians,"  a  troupe  of  singers  and  comedians  pos- 
sessing much  talent  as  burlesquers.  They  were  probably 
the  same  individuals  who  were  examined  by  Joachimsthal 
in  Gemiany. 

Many  of  the  recorded  dwarfs  have  been  very  diminu- 
tive. BufFon  mentions  dwarfs  only  twenty -four,  twenty- 
one,  and  eighteen  inches  high,  and  describes  one  who, 
when  thirty-seven  years  old,  measured  sixteen  inches, 
whom  he  considers  to  have  been  the  smallest  person  on 
record.  The  "Princess  Topaze."  a  French  dwarf,  is 
twenty -three  and  a  half  inches  tall  (or  rather  short  ?), 
who  weighs  only  fourteen  pounds.  Her  parents  were  of 
normal  size. 

On  consideration  of  the  facts  recorded  in  the  above 
remarks  we  are  led  to  certain  important  conclusions. 
Most  dwarfs  have  been  well  proportioned,  without  de- 
formity, and  of  average  or  more  than  average  intelli- 
gence. Some  of  them  have  been  persons  of  great  vigor 
and  force  of  character.     In  fact  they  may  be  said  to  dif- 
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fer  but  little  from  ordinary  individuals  save  in  the  one 
point  of  size. 

Dwarfs  fall  naturally  into  two  classes :  Those  that  are 
diminutive  at  birth  and  subsequently  develop  slowly,  so 
that  they  always  remain  more  or  less  stunted ;  and  those 
that  are  of  normal  or  even  more  than  normal  size  at  birth 
and  later  cease  to  grow.  Authentic  information  as  to  the 
size  of  dwarfs  at  birth  is  liard  to  obtain.  We  may,  how- 
ever, correctly  infer  that  they  are  often  below  the  aver- 
age size,  for  dwarfed  mothers  have  frequently  borne 
children  in  a  natural  way,  and  physical  considerations 
would  preclude  us  from  coming  to  any  other  conclusion. 
Conversely,  normally  developed  mothers  have  not  infre- 
quently given  birth  to  dwarf  children.  Instances  are  on 
record  of  new-bom  infants  weighing  a  pound  and  three- 
quarters,  or  even  less,  at  full  term.  The  subsequent  his- 
tory, however,  of  these  children  is  unfortunately  often 
unknown.  Home  (Philosophical  Transactions  of  the 
Royal  Society  of  London,  1825)  speaks  of  a  child  borne 
by  a  woman  following  the  Duke  of  Wellington's  bag- 
gage train,  which  weighed  at  birth  only  one  pound,  and 
measured  between  seven  and  eight  inches  long.  At  the 
age  of  nine  it  was  only  twenty-two  inches  high.  This 
is  said  to  be  the  same  child,  called  Caroline  Crachami, 
whose  skeleton  is  in  the  museum  of  the  Royal  College  of 
Surgeons  near  that  of  0*Byme,  the  "  Irish  Giant." 

Inasmuch  as  in  the  cases  of  dwarfism  that  we  have  so 
far  been  considering  the  parts  arc  perfect  in  form  and  the 
limbs  are  in  the  normal  proportion  to  the  trunk,  although 
the  body  as  a  whole  is  defective  in  size  and  weight,  it 
has  been  suggested  that  here  we  really  have  to  do  with 
a  condition  of  infantilism  which  may  be  defined  as  a  state 
of  imperfect  and  delayed  development,  whereby  the  in- 
dividual preserves  the  characteristics  of  childhood  long 
after  these  should  have  disappeared.  This  view  is  sup- 
ported by  the  fact  that  in  many  cases  of  dwarfism  tlie 
bead  is  proportionately  large,  as  it  is  in  the  infant,  the 
genitalia  are  undeveloped,  and  the  signs  of  puberty  are 
absent  or  delayed.  Joachimsthal  {Detit$ehe  med.  Woch., 
1899,  XXV.,  S8.  269-271,  288-290),  studying  with  the 
Roentgen  rays  a  troupe  of  exhibiting  lilliputians,  found 
that  lK)ne  formation  was  imperfect,  the  various  centres 
of  ossification  being  strictly  comparable  to  those  of  a 
child,  although  the  individuals  in  question  were  about 
thirty  years  of  age.  Undoubtedly,  in  some  at  least  of 
the  aeficiencies  complete  development  and  function  may 
eventually  l)e  attained.  For  instance,  many  of  these 
dwarfs  have  proved  themselves  capable  of  propagating 
their  kind.  One  cannot  fail  to  be  struck  also  with  tlie 
fact  that  dwarfs  frequentljr  reach  an  advanced  age,  the 
reverse  of  what  is  found  m  the  case  of  that  other  con- 
trasting anomaly  of  development,  gigantism.  This  sug- 
gests certainly  not  a  defect  in  the  vitality  of  the  body 
as  a  whole,  but  rather  an  anomaly  in  the  nature  and  di- 
rection of  the  growth.  The  normal  balance  between 
structure  and  function  is  upset  and  the  individual  may 
possess  the  mind  and  faculties  of  the  adult  in  the  body 
of  tlie  child. 

With  regard  to  the  etiological  factors  at  work  in  the 
production  of  dwartisni  we  are  compelled  to  admit  that 
our  knowledge  is  far  from  coiii|)lete.  Our  views  there- 
fore must  partake  largely  of  the  nature  of  hypotheses. 
Up  to  the  present  tini<^  but  few  cases  of  dwarfism  have 
been  studied,  and  it  is  cliietiy  upon  the  facts  gleaned 
from  these  and  the  results  of  experimentation  that  our 
inferences  must  be  drawn. 

The  condition  of  dwarfism  is  clearly  but  one  aspect  of 
the  larger  questitm  of  dystrophy  or  (lysj^enesy.  Oon.se- 
quently  it  can  be  apprehended  only  by  a  reference  to 
the  elementary  i)rinciples  governing  the  formation  and 
growth  of  tissues. 

The  d(ivelopmental  forces  concerned  in  the  elaboration 
of  a  new  individual  may  be  inadecjuate  to  bring  the  pro- 
cess to  completion.  If  they  are  totidly  inade([uate,  death 
of  the  embryo  results.  Short  of  this  extreme  result,  how- 
ever, the  nutritional  processes  may  be  so  modified  that 
we  get  a  deficiency  or  excess  in  growth  of  the  organism, 
either  in  part  or  as  a  whole,  or  they  may  be  so  perverted 


tliat  we  have  actual  malformation  and  deformity.  There 
is,  therefore,  a  close  relationship  between  dwarfism, 
gigantism,  malformations,  and  monstrous  births.  The 
peculiarities  of  development  that  result  in  such  anom- 
alies may  be  inherent  in  the  sperm  cell  or  ovum  or  both» 
and  in  this  sense  are  inherited,  or  they  may  be  due  U> 
causes  operating  on  the  ovum  subsecjuently  to  fertiliza- 
tion, either  before  (intra-uterine  acquired  causes)  or  after 
birth  (post-natal  acquired  causes).  We  have,  therefore, 
to  take  into  account  primitive  peculiarities  of  cell  sub- 
stance on  the  one  hand,  and  external  causes,  nutritional 
or  mechanical,  acting  on  the  fruit,  on  the  other. 

In  this  particular  certain  general  considerations  are 
worth  noting.  Thoma  (**Lntersuchungen  Hber  die 
GrOsse  und  das  Gewicht  der  anatomischen  Bestandtheile 
des  menschlichen  KOrpers  im  gesunden  und  im  kranken 
Zustande,"  I^eipzig,  1882)  has  called  attention  to  what 
might  be  called  a  general  *'law  of  deviation."  In  adults 
the  normal  length  of  the  body  is  on  an  average  169  cm. 
in  the  male  and  168  cm.  in  the  female,  while  the  average 
weight  is  60  kgm.  and  56  kgm.  respectively.  Consider- 
able variations  on  either  side  of  this  norm  may  occur. 
Taking  a  large  number  of  individuals,  in  one-half  the 
amount  of  deviation  will  be  anywhere  between  0.0  and 
8.8  cm.  In  accordance  with  the  law  he  has  formulated, 
the  fifth  multiple  of  this  figure  when  added  to  or  sub- 
tracted from  the  normal  average  height  will  give  the 
outside  limit  of  giant  or  dwarf  growth,  and  will  be 
reached  only  once  in  every  thousand  cases.  According 
to  this  an  adult  would  be  regarded  as  a  dwarf  if  the 
height  fell  below  168  minus  19  cm.,  or  144  cm.  Similar- 
ly 5  kgm.  is  the  approximate  aberration  in  weight  from 
the  normal  in  the  adult.  The  fifth  multiple  of  this,  25 
kgm.,  subtracted  from  56,  gives  81  as  the  upper  limit  in 
weight  for  dwarf  growth.  With  regard  to  weight,  we 
have,  of  course,  to  be  careful  to  exclude  such  conditiona 
as  marasmus  and  loss  of  height  from  spinal  disease.  In 
the  case  of  the  new-bom  the  normal  average  in  length  i» 
50  cm.  and  the  weight  8.2  kjrm.  The  amount  of  devi- 
ation is  approximately  1.4  for  length  and  0.28  for  weight. 
The  upper  limit  for  dwarf  growth  in  mature  infants  at 
birth  would  therefore  be  48  cm.  and  1.8  kgm.  respec- 
tively. Some  allowance  for  individual  peculianties 
must  be  made,  for  many  children  tliat  are  diminutive  at 
birth  make  up  for  the  deficiency  by  rapid  growth  after- 
ward, while,  again,  some  children  that  are  normal  in  size 
and  weight  at  birth  subsequently  become  retarded  in 
their  growth  and  development.  This  "law,"  while  it 
gives  us  convenient  data  for  classification,  is,  needless  to 
say,  very  far  from  being  an  explanation  of  the  anomaly. 

Again,  certain  adventitious  circumstances,  acting  ap- 
parently on  the  germinal  cells,  may  play  a  part,  ft  h£» 
long  been  known  to  stock-raisers  that  continued  in-breed- 
ing will  result  in  the  production  of  diminutive  offspring. 
And  it  is  said  that  after  Napoleon's  campaigns  there  waa 
a  diminution  of  from  one  to  two  inches  in  the  stature  of 
the  French  people.  This  has  been  attributed  to  the  fact 
that  the  strongest  and  best  developed  males  were  drawn 
for  military  service,  but,  no  doubt,  poverty,  famine,  and 
disease,  affecting  the  people  as  a  whole,  were  important 
factors.  These  observations  suggest  that  defective 
physical  development  on  the  i)art  of  one  or  both  pro- 
genitors may  lead  to  insufficient  vitality,  or  what  might 
be  termed  "relative  vegetative  inertia  "on  the  part  of 
the  germinal  cells.  This  leads  us  to  the  consideration  of 
the  importance  of  heredity  in  this  connection. 

The  inheritance  of  a  developmental  anomaly  is  well 
illustrated  in  the  case  of  polydactylism.  This  peculiar- 
ity has  been  known  to  persist  for  three,  four,  or  even  five 
^enemtious,  although  it  may  in  time  be  eradicated  by 
marriage  with  normal  persons.  The  Foldi  family,  be- 
hmging  to  the  Ambian  tribe  of  Hyabites,  all  have 
twenty-four  digits.  They  never  marry  outside  the  fam- 
ily, and  the  anomaly  is  so  constant  that  any  child  having- 
the  normal  number  of  digits  is  put  to  death  as  the  off- 
spring of  adultery.  Reference  will  be  made  later  to  the 
influence  of  i)ressure  of  the  anuiiotic  sac  upon  the  grow- 
ing embryo  in  the  production  of  this  and  other  de&rmi- 
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tics,  but  it  would  be  absurd  to  suppose  that  such  a  cause 
could  be  present  throughout  several  generatioDS  and  in  a 
whole  race.  We  are  driven  to  conclude  that  there  must 
have  been  some  anomaly  in  the  formation  and  develop- 
ment of  the  "*  Anlage  ^  arising  in  the  earlier  stages  of  em- 
bryonic life.  This  being  so,  it  would  not  be  surprising 
to  find  the  influence  of  heredity  somewhat  marked  in  the 
condition  of  dwarfism.  As  a  matter  of  fact,  dwarfism  is 
not  invariably  an  expression  of  a  hereditary  peculiarity, 
although  sporadic  cases  mav  occur  in  several  generations 
derived  from  the  same  stock.  Certain  parents  neverthe- 
less seem  to  have  a  tendency  to  produce  dwarfs.  To 
cite  only  one  example,  the  celebrated  Borwilaski  had  a 
brother  and  sister  wlio  were  dwarfed.  The  fact,  how- 
ever, that  while  certain  members  of  a  family  may  be 
dwarfs,  others  may  be  normally  developed  indicates  that 
the  cause,  whatever  it  be,  is  not  a  constantly  acting  one, 
or  else  that  there  are  a  number  of  factora  which  must  be 
correlated  before  the  given  result  will  take  place.  That 
the  issues  involved  may  be  very  complex  is  well  illus- 
trated by  an  extraordinary  instance  related  by  Ekman 
<**  Dissertatio  medica  descriptioncm  et  casus  aliquot  osteo- 
malacias sistens,^  Upsalise,  1788)  where  dwarfism  and 
osteopsathyrosis  were  associated  through  three  genera- 
tions. The  ancestor  could  not  walk  because  of  deform- 
ity. He  had  four  children,  of  whom  one  son  was  a  dwarf 
and  one  daughter  was  small  and  deformed.  This  son  be- 
gat by  a  healthy  wife  a  son  who  had  curved  extremities, 
and  was  liable  to  fractures  on  the  slightest  provocation. 
This  son  in  turn  married  a  healthy  woman  who  gave 
birth  to  a  son  who  had  so  many  fractures  that  when  he 
reached  adult  life  he  could  not  move,  and  a  daughter 
who  was  dwarfed  and  also  suffered  from  multiple  frac- 
tures in  childhood.  Apparently,  then,  heredity  may 
manifest  itself,  not  only  in  the  rate  and  amount  of 
.gprowth,  but  also  in  the  structure  and  composition  of  the 
tissues.  Moreover,  these  two  factors,  simple  growth  and 
organic  formation,  are  not  always  correlated,  and  mav 
even  bo  antagonistic.  Numerous  exceptions  to  heredi- 
tary transmission,  however,  occur,  for  when  both  parents 
have  been  dwarfs,  the  offspring  have  frequently  proved 
to  be  normal  in  size  and  proportion.  What,  however,  is 
an  occasional  anomaly  in  the  case  of  civilized  peoples  is 
a  constant  racial  characteristic  in  certain  of  the  African 
tribes,  such  as  the  Akkas  and  Bushmen.  This  can  hardly 
be  explained  on  any  other  assumption  than  that  an  ac- 
quired peculiarity,  due  to  unfavorable  environment,  has 
become  transmitted  and  in  time  impressed  upon  a  great 
cumber  of  individuals,  unless  we  are  prepared  to  accept 
the  other  alternative  tliat  all  races  of  mankind  were 
oririnally  much  smaller  than  they  are  at  present,  and, 
owing  to  natural  selection  and  the  growth  of  civilization, 
gradually  developed  into  a  superior  organization,  a  view 
that,  at  all  events,  is  not  supported  by  history  or  tradi- 
tion. Heredity  probably  has  the  same  bearing  in  dwarf- 
ism as  it  has  in  the  case  of  other  anomalies;  no  more  and 
no  less. 

The  influence  of  extraneous  circumstances  on  the  veg- 
etative power  of  the  germinal  cells  is  well  illustrated  by 
some  comparatively  recent  and  most  suggestive  experi- 
ments. 

In  experimenting  with  the  fertilized  eggs  of  some  of 
the  humbler  forms  of  life,  Roux  showed  that  if,  in  the 
two-cell  stage,  one  of  the  blastomercs  be  destroyed,  the 
other  will  regenerate  the  missing  half  and  eventually 
rive  rise  to  a  complete  embryo.  Endres,  Walter,  and 
Morgan  have  come  to  similar  conclusions  in  the  case  of 
the  frog,  with  the  additional  observation  that  the  pecul- 
iarity is  characteristic  of  the  earliest  stages  only  and  may 
be  entirely  suppressed.  In  1891  Driesch  separated,  by 
shaking,  the  blastomeres  of  the  sea  urchin's  egg  when  in 
the  two-  and  the  four-cell  stage.  Blastomcres  thus  sep- 
arated produced  in  time  a  complet^i  blastula,  and  the  re- 
sulting gastrula  was  a  perfectly  formed  dwarf  of  one-half 
or  one-quarter  the  natural  size,  as  the  case  might  be.  Zoja, 
too,  in  some  remarkable  experiments  on  the  medusa  was 
able  to  produce  dwarfs  one-sixteenth  of  the  normal  size. 
Morgan  has  further  discovered  the  important  fact  that 


either  a  half  embryo  or  a  complete  half  sized  dwarf  will 
result  according  to  the  position  of  the  blastomere.  If, 
after  one  blastomere  is  destroyed,  the  other  be  allowed 
to  retain  its  normal  position  a  half  embryo  is  always  pro- 
duced, as  Roux  had  already  shown.  If,  however,  the 
blastomere  be  inverted,  it  gives  rise  either  to  a  half  em- 
bryo or  a  whole  dwarf.  In  this  connection  we  might 
recall  certain  early  experiments  of  Saint  Hilaire,  who 
produced  dwarf  chickens  by  shaking  the  egg  in  the 
direction  of  its  long  axis.  Thus  it  would  appear  that  a 
rearrangement  of  the  cell  material  may  restore  that  equi- 
librium of  the  entire  ovum  necessary  for  the  production 
of  a  whole  embryo.  This  extraordinary  power  is,  how- 
ever, less  marked  in  the  higher  forms  and  is  ultimately 
lost.  In  view  of  the  fact,  however,  that  parthenogenesis, 
which  is  a  constant  occurrence  in  some  of  the  lower  forms 
of  life,  is  sometimes  to  be  observed  even  in  such  a  highly 
organized  creature  as  the  hen,  and  in  fact  has  been  ad- 
vanced by  some  authorities  to  explain  the  development 
of  certain  tumors  of  the  human  ovary,  it  is  not  impossible 
that  anomalies  in  the  segmentation  oi  the  ovum  in  human 
beings,  may,  although  rarely,  give  rise  to  one  type  of 
dwarf  at  least,  namely,  that  dwarfed  from  birth.  Two 
factors  would  appear  to  be  necessary:  some  cause  to 
blight  one-half  of  the  ovum  in  the  very  earliest  stage  of 
its  development,  and  another  pro<lucing  a  disturbance  of 
the  cell  equilibrium.  As  to  what  these  factors  may  be, 
whether  developmental,  traumatic,  or  inflammatory,  we 
have  absolutely  no  information.  One  or  two  facts  may 
possibly  point  us  in  the  right  direction.  Malposition  of 
the  fertilized  ovum  as  a  whole  may  be  brought  about  by 
intratubal  and  intra-uterine  inflammation,  instances  of 
this  being  tubal  gestation  and  placenta  prsevia.  It  is  not 
inconceivable,  therefore,  that  endometritis  and  deciduitis 
might  lead  to  blighting  of  a  portion  of  the  embryo  and 
disturbance  of  protoplasmic  equilibrium.  That  a  modi- 
fication of  external  conditions  does  have  a  profound 
effect  on  the  developing  ovum,  in  some  animals  at  least, 
we  have  ample  proof.  Dareste,  by  incubating  hen 's  eggs 
at  a  temperature  more  elevated  than  that  usually  em- 
ployed, got  early  development  and  dwarf  formation. 
Gerlach  and  Koch  ("  Ueber  die  Produktion  von  Zwerg- 
bildungen  im  HQhncrei  auf  experim.  Wege,**  Biol.  Cen- 
tralbl.,  xxii.,  1884)  also  obtained  a  retardation  of  develop- 
ment and  dwarf  growth  by  varnishing  eggs  so  as  to 
exclude  all  but  a  small  amount  of  air. 

The  effect  of  primitive  peculiarities  inherent  in  the 
germinal  cells  in  producing  developmental  anomalies  of 
the  Anlage  has  already  been  noted  m  regard  to  polydac- 
tylism,  and  it  is  now  pertinent  to  inquire  in  how  far 
aeficiencies  in  the  formation  of  those  structures  more 
especially  concerned  in  the  general  maintenance  of  nutri- 
tion, namely,  the  cardiovascular  and  nervous  systems, 
and  the  thyroid  gland,  are  of  importance  in  the  produc- 
tion of  dwarfism. 

If  the  circulatory  apparatus  be  deficient  either  in  the 
size  and  extent  of  the  vessels  or  in  the  formation  of  the 
chambers  and  valves  of  the  heart,  it  is  obvious  that  the 
circulation  of  the  blood  must  be  inadequate  for  the  needs 
of  the  organism,  which  consequently  may  be  inhibited  in 
its  growth.  Long  ago  Virchow  pointed  out  the  asso- 
ciation of  cardiovascular  hypoplasia  with  other  develop- 
mental defects,  such  as  scanty  production  of  the  pubic 
hair  and  small  size  of  the  genitalia,  conditions  that  may 
be  regarded  as  manifestations  of  partial  infantilism,  if 
we  take  the  view  of  Hertoghe,  that  there  is  such  a  thing 
as  partial  infantilism  (*^Die  Rolle  der  SchilddrQse  bei 
Stillstand  und  Hemmung  dcs  Wachstums  und  der  Ent- 
wicklung,**  Spiegelberg,  MUnchen,  1900).  Gilbert  and 
Rathery  (Presse  vied.,  May  7th,  1900)  have,  it  may  be 
mentioned,  found  a  moderate  grade  of  dwarfism  in  some 
cases  of  mitral  stenosis. 

With  regard  to  the  influence  of  the  nervous  system  in 
the  production  of  dwarf  growth  the  available  evidence 
is  not  conclusive.  The  close  relationsliip  of  the  central 
nervous  system  to  the  nutrition  of  the  tissues  is  of  course 
admitted  by  everybody,  and  we  are  aware  how  often  in- 
juries to  certain  ganglion  cells  or  nerve  trunks  are  fol- 
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lowed  by  atrophy  or  other  degenerative  disturbaDce.  It 
would  not  be  surprising,  then,  to  find  that  a  defective 
development  of  the  central  nervous  system  might  lead  to 
aplasia  or  hypoplasia  in  the  embryo.  Of  course  the  more 
extensive  defects  of  the  central  nervous  system,  as  anen- 
cephaly  and  amyeiinia,  are  incompatible  with  life,  and 
consequently  cannot  be  adduced  as  conclusive  evidence  on 
the  subject  of  dwarfism.  As  a  matter  of  fact,  however, 
whatever  information  we  possess  seems  to  negative  the 
position  that  dwarfism  is  a  neurotrophic  disonier.  For 
wstance,  as  Cruveilhier  has  shown,  the  most  extensive 
hydranencephaly  may  exist  without  a  trace  o^  defective 
development  in  the  rest  of  the  body,  and  Vogt,  Elebs, 
and  Aeby  have  pointed  out  that  in  microcephaly  the  in- 
dividual as  a  whole  may  in  other  respects  be  well  de- 
veloped. The  most  we  can  say  is  that  certain  forms  of 
local  hypoplasia  may  with  some  probability  be  referred 
to  central  nervous  disturbances.  The  probability  is  in- 
creased when  in  a  child  with  such  a  defect  the  process 
extends  subsequently,  as  in  a  case  recorded  by  Emming- 
haus  {Deutscfies  Archivf.  klin.  Med.,  Bd.  ii.,  S.  96,  u.  Bd. 
xii.,  8.  49),  where  there  was  congenital  microplasia  of 
one  arm  followed  in  the  tenth  vear  by  a  trophoneurosis 
of  the  eye  and  corresponding  side  of  the  face. 

That  the  thyroid  gland  exerts  an  important  and  often 
controlling  influence  in  the  processes  of  nutrition  cannot 
tow  be  denied.  In  how  far  athyroidea  has  to  do  with 
dwarfism  is  still  a  moot  point.  The  whole  question  as 
to  the  relationship  of  the  thyroid  gland  to  mvxccdema, 
cretinism,  and  deficient  development  generally  will  be 
dealt  with  more  at  length  shortly.  Suffice  it  to  say  here 
that  there  is  considerable  evidence  to  support  the  view 
that  there  are  many  minor  forms  of  cretinism  in  which 
the  most  striking  and  characteristic  features  are  absent, 
and  where  the  analogies  to  dwarfism  are  close.  KQster 
extirpated  the  thyroid  gland  in  a  boy  of  fourteen,  whose 
growth  was  thereby  arrested  so  that  he  always  retained 
the  characteristics  of  a  boy  of  that  age.  Eiselsberg 
{Langenbedt*8  Archiv,  Bd.  xlix.,  1895)  removed  the 
thyroid  in  two  lambs  a  week  old.  At  the  end  of  six 
months  they  weighed  10  and  14  kgm.  respectively,  while 
the  controls  weighed  85  kgm.  The  disturbance  was  gen- 
eral and  involve<l  the  brain  as  well  as  the  skeleton. 
Kappeler  also  found  in  a  boy  of  twelve  and  a  half  ^ears, 
who  had  been  deprived  of  the  gland,  that  ho  did  not 
grow  and  developed  some  of  the  symptoms  of  myxoide- 
ma  It  may  well  be,  therefore,  that  infantilism,  as  Bris- 
saud  holds  (**  Lemons  sur  les  maladies  nerveuses,"  Paris, 
1895).  is  simply  an  attenuated  form  of  cretinism. 
Additioual  support  is  given  to  this  view  by  the  fact  that 
some  of  the  cases  have  bern  improvetl  by  thyroid  feed- 
ing. Cases  of  this  kind  have  been  rcconled  by  AVundcr- 
Wi-li  {Bntinh  Med.  Journ.,  u.,  p.  1420,  1897)  and  Dukes 
(British  Med.  Journ.,  I,  p.  618,  1898).  In  Wunderiich's 
case  palpation  proved  the  thyroid  to  be  extremely  small. 
In  this  connection  also  shoula  be  cited  an  interestmg  case 
of  Sulzer's  {Dnitsche  ZeiUfchnft  f.  Chirurgie,  1893)  in 
which  a  goitrous  thyroid  was  removed  from  a  boy  twelve 
and  a  half  years  of  age.  In  five  years  he  was  a  tyi)ical 
cretin.  He  then  began  to  improve  and  in  four  years  had 
regained  the  normal  condition.  It  was  found  that  a  por- 
tion of  the  f^liind  had  been  left  behind  at  the  operation, 
and  that  this  j)ortion  began  to  grow  some  eight  years  af- 
terward. In  the  same  way  the  compensatory  develop- 
ment of  an  accessory  thyroid  has  an  important  bearing  on 
the  question  of  cretinism.  These  facts  afford  a  probable 
explanation  for  such  curious  cases  as  tliat  of  Sir  JelTery 
Hudson,  who,  as  we  have  seen,  after  remaining  eighteen 
inches  high  for  twenty-two  years,  suddenly  shot  up  to 
three  feet  nine  inches.  Even  if  we  are  prepared  to  admit 
that  infantilism  is  due  to  athvroidea,  the  identitv  of  in- 
fautilism  with  dwarfism  is  not  beyond  cavil.  At  most 
can  we  siiy  that  the  explanation  may  hold  good  for  some 
of  the  cases.  For,  as  Lorain  was  tfie  tirst  to  point  out. 
instances  are  met  with  in  which  there  is  no  distur])anee 
of  the  thyroid  gland,  and  the  defect  in  size  is  not  true 
infantilism,  but  rather  to  be  attributed  to  premature  epi- 
physeal ossiticatiou. 


So  far  we  have  been  discussing  the  relationship  of  de- 
fective organization  of  the  **  Anlage  "  of  the  various  sya- 
terns  to  the  question  of  general  hypoplasia. 

We  pass  on  now  to  the  question  of  intra-uterine  mal- 
nutrition. In  this  connection  ill  health  or  improper  diet 
affecting  the  mother  or  a  local  anomaly  of  putcenta- 
tion  is  the  chief  factor  concerned.  The  former  act  by 
bringing  a  poor  quality  of  blood  to  the  support  of  the 
foetus,  and  the  latter  presents  a  hindrance  to  the  free  in- 
terchange that  shoula  go  on  between  the  maternal  and 
foetal  bloods.  The  existence  of  syphilis,  tuberculosis,  or 
chronic  alcoholism  in  the  mother  might  be  expected  ta 
produce  its  effect  upon  the  offspring,  largely  in  the  form 
of  lowered  vitality  and  increased  susceptibility  to  disease. 
It  is  suggestive  in  this  connection  that  the  Jfapanese  are 
in  the  habit  of  producing  dwarf  pups  by  feeding  the 
mothers  with  alcohol.  Charrin,  furthermore,  could  pro- 
duce a  similar  result  by  the  injection  of  ptomatns.  Yet  the 
children  of  mothers  the  subjects  of  long-standing  disease 
or  cachexias  are  by  no  means  always  diminutive  or  poor- 
ly nourished.  The  vitium  shows  itself,  not  so  much  in 
immediate  anomalies  of  physical  development,  as  In  dis- 
ordered function  and  defective  reserve  power.  Much 
discussion  has  centred  rouml  the  question  as  to  whether 
there  is  such  a  thing  as  fa>tal  rickets.  Rickets  renerally 
makes  its  appearance  during  the  flret  or  second  year  of 
life,  after  the  sixth  month,  and  is  commonly  attributed 
to  insufiicient  and  improper  alimentation,  although  un- 
hygienic surroundings  may  also  play  a  part.  It  is  not 
impossible  that  analogous  causes,  operating  during  in- 
tra-uterine life,  might  produce  the  same  effects.  Rickets- 
is  not  hereditary,  altliough  congenital  influences  may  play 
a  part.  In  former  times,  and  indeed  to  a  large  extent  even 
in  these  days,  the  term  **'  foetal  rickets  "  has  been  used  in 
a  very  loose  way  to  include  several  affections  character- 
ized by  imperfect  bone  formation,  such  as  syphilis,  osteo- 
genesis imperfecta,  and  chondrodystrophiafoetalis,  which 
are  now,  thanks  to  recent  studies,  separated  f^rly  welt 
one  from  the  other.  It  is  now  the  general  censensus  of 
opinion  that  congenital  rickets,  in  the  sense  of  a  rickets 
that  has  run  its  course  previous  to  birth,  does  not  exist. 
To  this,  however,  we  sliall  return. 

In  one  or  two  cases  the  study  of  dwarf  foetuses  has  re- 
vealed the  fact  that  there  is  an  abnormal  relationship 
between  the  foetal  placenta  and  the  maternal  structures. 
The  chorionic  villi  were  scanty  and  were  composed  of 
thin  strands  of  connective  tissue  covered  by  an  abnor- 
mally thick  layer  of  epithelium,  while  at  the  same  time 
the  projections  of  the  maternal  decidua  did  not  extend 
through  the  thickness  of  the  fcetal  placenta,  as  is  usually 
the  case.  The  explanation  of  this  that  has  been  offered 
is  that  there  was  a  defective  development  of  the  decidua^ 
but  this  is  almost  certainly  incorrect.  Chipman  (**  Ob- 
servations on  the  Placenta  of  the  Rabbit,"  "Studies  from 
the  Royal  Victoria  Hospital,"  Montreal,  vol.  iv.,  Decem- 
ber, ld02)  has  shown  that  the  more  intimate  connection 
between  the  fcetal  and  maternal  parts  is  brought  about 
by  a  process  of  absorption,  the  ectodermal  cells  of  the 
chorionic  villi  proliferating  and  invading  the  openings  of 
the  uterine  glands  and  extending  along  the  sheaths  of  the 
blood-vessels.  The  maternal  tissues  are  thus  eroded  as  it 
were,  and  are  quite  passive  in  the  matter.  It  may  well 
be,  then,  that  such  an  anomalous  development  of  the 
placenta  is  due,  not  to  malnutrition  and  imperfect  cell 
growth  on  the  part  of  the  mother,  but  to  a  primary  fault 
in  the  growing  embryo  that  evidences  itself  in  an  imper- 
fect development  of  the  placenta.  Apparently,  however, 
before  such  an  abnormality  can  result  in  dwarfing  of  the 
fruit  it  must  be  quite  extensive,  for  the  given  result  doe» 
not  always  follow.  As  Langhans  has  pointed  out,  a  simi- 
lar peculiarity  of  placentation  occurs  in  cases  of  tubal 
gestation,  where  th(!  fo'tus  is  usually  well  developed. 

Further,  the  proper  interchange  of  blood  and  nutriment 
through  the  placenta  may  be  gravely  interfered  with 
owing  to  inflammatory  disturbances.  Here  syphilis 
plays  a  leading  role.  As  is  well  known,.in  syphilis  hered- 
itaria tarda  there  is  a  delayed  development  of  the  bony 
and  muscular  systems,  so  that  a  young  man  of  twenty 
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may  look  like  a  boy  of  ten  or  twelve.  With  this  there  is 
often  an  infantile  condition  of  the  genitalia  and  the  hair 
on  the  pubes  and  other  parts  is  slow  in  appearing.  The 
characteristic  lesion  of  syphilis  in  the  placenta  is  endar- 
teritis, which  leads  to  extensive  destruction  of  the  vascu- 
lar area,  with  degeneration,  atrophy,  and  fibrosis  of  the 
region  involved.  The  placental  circulation  must  in  sucii 
raises  be  greatly  interfered  with.  In  syphilis,  however, 
other  factors  enter.  We  have  to  admit  that  the  pres- 
ence of  so  serious  a  disease  in  the  parent,  usually  the 
father,  must  have  a  tendency  to  lessen  the  vitality  of 
the  germ  cell,  to  say  nothing  of  the  presence  of  the 
germ  of  the  disease  (the  existence  of  which  on  analogy 
we  can  hardier  deny)  in  the  fertilized  ovum,  with  all 
that  this  implies. 

Hitherto  we  have  been  discussing  what  mi^ht  be  called 
primary  or  es$ential  dwarfism  (microsomia)  m  which  the 
predominating  element  is  a  deficiency  in  the  vegetative 
energy  of  the  cells.  The  affected  persons  are  in  fact  nor- 
mal individuals  save  in  the  one  particular  of  size  and 
weight.  Besides  this,  however,  we  have  to  recognize 
another  class  of  cases  tliat  clearly  belong  to  a  different 
category.  I  refer  to  instances  of  secondary  or  tympUh 
matte  dwarfism.  Here,  while  the  height  of  the  body  is 
below  the  normal,  the  weight  is  not  so  strikingly  dimin- 
ished as  in  the  true  dwarfi.  The  main  feature  is,  how- 
ever, that  in  addition  to  eeneral  hypoplasia,  there  are 
evidences  of  pathological  changes  in  the  tissues,  particu- 
larly in  the  bones,  leading  to  asymmetry',  deformities, 
fractures,  or  malformations.  The  defects  are  structural 
as  well  as  nutritional.  Just  at  this  point  it  may  be  re- 
marked that  the  exact  nature  of  these  cases  presents  one 
of  the  most  difficult  problems  in  etiology.  In  former 
times  many  cases  of  congenital  dwarfism  of  this  type  were 
put  down  to  syphilis,  rickets,  or  cretinism.  It  was  soon 
found,  however,  that  there  were  some  important  points 
of  distinction  between  certain  of  the  cases.  The  typical 
features  of  cretinism  were  not  always  present,  nor  did 
the  disease,  if  rickets,  conform  to  the  picture  of  the  ordi- 
nary post-natal  affection.  These  considerations  have 
led  investigators  to  recognize  several  distinct  typ^, 
which  are  by  some  regarded  as  separate  entities.  We 
iiave,  therefore,  to  consider  in  this  connection  rachitis, 
cretinism,  osteopsathyrosis,  chondrodystrophia  fcetalis, 
and  osteogenesis  imperfecta,  affections  that  agree  in  this 
that  with  more  or  less  stunting  of  the  body  there  are 
structural  modifications  of  the  bones  of  an  obviously 
pathological  nature.  The  amount  of  confusion  that  has 
involved  the  subject  is  sufficiently  indicated  by  the  num- 
ber of  names  VS&t  have  been  proposed  for  the  condition — 
foetal  rachitis,  pseudorachitism,  cretinoid  dysplasia, 
chondritis  foetalis,  micromelia  chondromalacica,  achon- 
droplasia, chondrodystrophia  fa> talis.  A  decided  step  in 
advance  has  been  made  through  the  researches  of  Kauf- 
mann  (**Untersuchuu^en  Qber  die  sogen.  foctale  Rachi^ 
Us,"  Berihi,  1892,  u.  Ziegler's  "Beitrftee,"  1893,  xiii.,  ». 
32-^)  who  introduced  the  name  chondrodystrophia  foe- 
talis. Here  the  type  of  dwarfism  is  micromelic  and  the 
lesions  are  usually  symmetrical.  The  body  is  plump,  the 
micromelia  rhizomelie,  the  head  large,  and  the  hands 
often  show  the  so-called  "trident"  deformity.  There 
we,  however,  notable  differences  in  the  length,  curva- 
ture, and  consistence  of  the  bones  of  the  extremities,  and 
in  the  configuration  of  the  skull.  Kaufmann,  conse- 
ouently,  recognizes  two  groups:  one,  in  which  there  is  a 
oistinct  cretinoid  appearance  of  the  skull  and  face,  name- 
ly, a  deeply  sunken  nose,  prominent  eyelids  and  lips, 
thick  cheeks,  and  large  mouth ;  and  another,  in  which 
the  nose  is  flattened  and  retracted  as  a  whole.  In  the 
former  type  the  bone  is  of  good  consistence  although 
«>mewhat  more  vascular  than  normal,  while  in  the  latter 
the  bone  is  soft.  No  hurd-aud-fust  line  can  be  drawn 
between  the  two  forms,  and  Kaufmann  re^jards  them  as 
manifestations  of  the  same  process,  the  (lifTerences  being 
due  to  the  chronicity  and  intensity  of  the  prmu'ss.  The 
retraction  of  the  root  of  the  nose  is  usually  said  to  be 
brought  about  by  premature  ossification  and  synostosis 
of  the  OS  tribasilare.     The  ethmoid  is  also  somewhat 


shortened,  and  in  some  cases  may  be  the  only  part  af- 
fected. Klein  has  observed  well-marked  craniotabes  in 
some  cases.  In  some,  too,  there  may  be  beading  at  the 
costochondal  articulations,  and  defective  development  of 
the  pelvis,  glenoid,  and  cotyloid  cavities.  Lordosis  may 
also  be  a  marked  feature,  and  Regnault  (BuU.  et  tnem. 
de  la  Soe.  d*Anat.,  1901,  Ixxvi.,  pp.  559-^S60)  has  found 
the  vertebrae  involved.  The  disease  begins  in  foetal  life, 
running  its  course  usually,  as  it  is  believed,  from  the 
third  to  the  sixth  week.  As  a  consequence  the  bones 
affected  are  the  base  of  the  skull,  the  long  bones,  tlie 
ribs,  and  the  pelvis.  Tlie  bones  formed  in  membrane, 
those  that  in  late  foetal  life  are  mainly  cartilaginous,  usu- 
ally escape.  Kaufmann  has  described  three  sub-classes 
in  chondrodystrophia:  Chondrodystrophia  malacica,  in 
which  the  bone  is  soft;  C.  hypoplastica,  in  which  there 
are  evidences  of  retarded  growth ;  and  the  C.  hyperplas- 
tica  in  which  the  epiphyseal  ends  of  the  long  bones  are 
greatly  enlarged.  The  periosteal  ossification  is  normal,  so 
that  the  bones  become  plump  and  thick,  although  some- 
what irregular,  but  the  growth  in  length  is  disturbed 
owing  to  uiulty  ossification  at  the  epiphyseal  junctures. 
Ingrowth  of  tlie  periosteum  at  the  epiphvseal  lines  may 
occur.  Microscopically  the  cartilage  cefls  are  deficient 
in  growth,  being  spindle-shaped  and  irregularly  arranged, 
while  the  h^-aline  matrix  is  more  or  less  soft  and  homo- 
geneous. It  is  not  improbable,  however,  although  the 
majority  of  children  thus  affected  are  stillborn,  that 
when  the  affection  is  of  mild  type  or  arises  late  on  in  foe- 
tal life,  existence  may  be  prolonged  for  some  time.  Par- 
rot has  met  with  an  example  in  a  child  seven  and  a  half 
years  old,  who  measured  94  cm.  in  length.  Certain 
changes  in  the  bones  of  the  liands,  notably  in  the  fingers, 
seem  to  prove  that  the  disturbances  of  ossification  may 
go  on  at  a  later  period  than  that  above  indicated.  (See 
Thompson,  Edin.  Med.  Joum.,  1892-98,  vol.  xxxviii., 
pp.  1109-1118.  and  Turner,  Practitioner,  1899,  vol. 
Ixiii ,  pp.  268-277.)  Thompson  {loc.  cit,)  has  met  with 
two  instances  at  the  ages  of  thirty -six  and  thirty-nine, 
an4  others  have  been  described  bv  Osier  (Trans.  Amer. 
Cong.  Phy.  and  Surg.,  1897,  vol.  "iv.,  pp.  190-192),  Abt 
{Archires  of  Pediatrics),  Cestan,  "  Nouvelle  Iconographie 
de  la  SalpietriOre.''  1901.  xiv.,  277-289).  Apert(/Wd.,  pp. 
290-298),  and  Baldwin  {Medical  JSetoe,  1890,  vol.  Ivii., 
pp.  188-141). 

The  exact  relationship  of  the  disease,  called  by  Yrolik 
and  Stilling (  FircA.  Arehit,  1899,  cxv..  88. 857-870)  osteo- 
genesis imperfecta,  to  chondrodystrophia,  is  still  subju- 
dice.  The  studies  of  Stilling,  Hifdebrandt  ( IVrcA.  Archir, 
1899,  clviii.,  88.  426-444),  and  Harbitz  (Ziegler's  "Bei- 
trfige,"  1901,  XXX.,  SS.  605-628)  go  to  show  that  it  is  a 
definite  intra-uterine  process.  There  is  clearly  some  de- 
fect in  the  process  of  ossification,  for  the  bones  are  soft 
and  brittle,  with  the  result  that  fractures  and  deformities 
are  common.  Microscopical  study  has  shown  that  the 
trabeculae  are  few  in  number,  irregular,  and  imperfectly 
formed.  There  is  no  continuous  system  of  trabecule 
with  Haversian  canals  and  lamellae  as  in  normal  bone. 
A  point  of  great  interest  is  the  extraordinary  manner  of 
ossification  of  the  skull.  Thecalvarium  is  formed  not  of 
continuous  bony  plates,  but  of  a  multitude  of  small  mo- 
saics, sometimes  touching  one  another,  but  also  attached 
by  bridges  of  periosteum  and  dura.  In  a  remarkable  case 
descril)^  by  btilline,  the  cranial  covering  consisted  of  a 
membranous  sac  which  contained  scattered  bony  spic- 
ules. So  far  as  is  known  there  is  no  synostosis  of  the 
basal  synchondrosis  in  this  disease.  While  the  affection 
has  hitherto  been  found  only  in  the  new-born  or  in  very 
young  infants,  it  is  not  necessarily  fatal,  and  Harbitz  is 
mclined  to  think  that  some  cases  of  dwarfism  that  have 
Ix'en  regarded  as  examples  of  foetal  rickets  or  chondro- 
dystrophia may  have  been  osteogenesis  imperfecta. 
As  in  chondrodystrophia  porosity  of  the  bones  occasion- 
ally appears  to  depend  on  hereditary  conditions,  and 
Bifcher  (Lul)arsch  u.  Ostertag,  "  Allg.  Aetiologie,"  Wies- 
baden, 1896,  S.  58)  has  found  osteoporosis  in  the  case  of 
a  chon<iro<lystrophic  dwarf  (cf.  also  the  case  of  Ekmann. 
referred  to  above).    We  are,  therefore,  not  preimnnl  to 
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believe  with  Paltauf  (**Ueber  den  Zwergwuchs,"  Wien, 
1891)  that  the  two  affections  are  not  related. 

To  rickets  chondrodystrophia  bears  much  resemblance, 
although  there  are  several  differences.  In  both  there  is 
enlargement  of  the  epiphyseal  ends  of  the  long  bones 
(chondrodystrophia  hy  perplastica),  the  long  bones  may  be 
curved,  the  ribs  beaded,  and  there  may  be  spinal  and  pel- 
vic deformities.  In  rickets,  however,  tlie  arms  are  usu- 
ally long.  Periosteal  bone  formation  is  also  interfered 
with.  The  periosteum  is  readily  stripped  off  and  the 
underlying  bone  is  softer  and  more  spongy  than  normal. 
As  the  condition  heals  the  l)one  becomes  unusually  plump 
and  dense.  Basilar  synostosis  does  not  occur  in  rickets. 
Microscopic  study  has  shown  that  the  epiphyseal  zone  of 
proliferation  in  rickets  is  thicker  than  normal,  irregular 
in  outline,  soft,  and  very  hy  penemic.  so  much  so  that  Eas- 
towitz  believed  the  lesions  to  be  of  inflammatory'  origin. 

The  microscopical  appearances  of  the  growing  ends  of 
the  bones  in  chondrodystrophia  are,  however,  quite  dif- 
ferent from  those  in  post-natal  rickets.  No  clear  evi- 
dence of  the  existence  of  rickets  originating  during  intra- 
uterine life  is  forthcoming,  yet  there  is  a  parallel  l^tween 
chondrodystrophia  and  rickets,  for,  as  Is  well  known, 
post-natal  rickets,  if  severe,  results  in  the  stunting  of  tlie 

Srowth  of  the  affected  individual,  and  cases  of  extreme 
warfism  have  been  met  with.  The  lesions  are  charac- 
teristic. The  skull  is  large,  although  the  face  is  relative- 
ly small.  The  fontanels  remain  open  for  a  prolonged 
period,  and  bone  in  certain  regions,  especially  the  occi- 
pito-parietal,  may  be  so  thin  as  to  give  way  under  the 
pressure  of  the  finger  (craniotabes)  The  forehead  is 
usually  large  and  square,  owing  to  the  formation  of  flat 
hyperostoses  over  the  frontal  eminences.  The  sternum 
proiects  and  the  sides  of  the  chest  are  drawn  in  (pectus 
carmatum).  The  spine  is  often  curved  and  the  extremi- 
ties become  greatly  deformed  owing  to  the  weight  of  the 
body  and  muscular  action.  The  pelvis  is  contracted; 
dentition  is  delayed  and  the  teeth  are  small  and  badly 
formed.  The  condition  is  by  many  believed  to  be  due  to 
infection  or  possibly  autointoxication.  This  view  is 
supported  by  the  experiments  of  Morpurgo  {CentraJU. 
/.  Path.,  1902,  xiii.,  8.  113),  who  showed  that  rickety 
changes  in  the  skeletons  of  young  white  rats  could  be 
produced  by  the  injection  of  cultures  of  a  diploccxjcus. 
The  lesions  in  rickets,  however,  are  so  unlike  those  of 
chondrodystrophia  in  important  particulars  that  it  is 
unlikely  that  an  infective  cause  is  at  work  in  the  latter 
disease.  Differentiation  between  chondrodystrophia 
and  rickets  may  be  made  by  attention  to  the  following 
points:  The  dwarfism  in  the  former  is  micromelic;  in  the 
latter  not.  Periosteal  bone  formation  is  not  interfered 
with  in  chondrmlystrophia,  while  it  is  in  rickets.  In 
healed  rickets  the  l><)ne  is  abnormally  dense ;  not  so  in 
chondrcKlvHtropliia.  Basilar  synostosis  does  not  occur  in 
rickets.  In  rickets  you  do  not  get  **  trident  deformity  " 
of  the  hands.  Developmental  anomalies,  like  cleft  pal- 
ate and  polydacttylism,  are  not  found  in  rickets.  Osteo- 
genesis imperfecta  is  recognized  by  the  fragility  of  the 
bones,  the  peculiar  ossification  of  the  cranium,  and  the 
lack  of  basilar  synostosis. 

It  is  a  suggestive  and  a  striking  fact  that  while  we  are 
able  to  draw  thes<^  distinctions  between  the  type  cases  of 
chondnKlystrophitt,  osteogenesis  imperfecta,  and  rickets, 
there  exist  borderland  cases  in  which  some  of  the  feat- 
ures of  these  dis<*ttses  niav  be  C()ui!)ined.  Such  a  one  is 
that  reported  by  Hektoen  (**  Anatomical  Study  of  aSliorl- 
limbed  Dwarf,^'  Amer.  Jour.  Med.  S'ien.,  May,  1903), 
in  which  in  a  micromelic  dwarf,  forty-five  years  of  age, 
there  were  one  hundred  and  s<.^ vent y -two  ^V'ornJian  bones 
in  the  skull,  without  premature  synostosis  of  the  os 
tribttsilare.  with  shortness  and  curvatures  of  the  long 
bones,  enlargement  of  the  articular  ends,  curvatures  of 
the  spine,  deformity  of  the  i>elvis.  osteoporosis  and  mul- 
tiple fractures,  and  a  fibroid  thyroid.  A  case  presenting 
features  both  of  chondrodystrophia  and  osteogenesis  im- 
perfecta has  been  (lescri!)ed  also  by  the  Countess  von 
(ieldern  Esmond  ("Beitr.  zur  Casuistik  der  sogenn. 
fDtalen  Bachitis,"  Inaug.-Diss.,  Zurich,  1897). 


The  etiology  of  these  ioteresting  coDditioDS  is  still 
largely  unknown.  Heredity  appears  to  be  a  factor  in 
some  cases.  In  one  case,  recorded  by  Pbrak  C*Beitrag^ 
zur  Histologic  und  Funktion  der  Schilddrtlse."  Inaug.- 
Diss.,  KOnigsberg,  1892)  a  dwarf  gave  birth  to  one 
healthy  child  and  a  second  with  all  the  signs  of  the  80> 
called  **  foetal  rickets."  Gueniot  {Bull,  et  mem.  de  la  Soe. 
ObtUt.  et  ffyneeol.  de  Paris,  January,  1898)  recounts  the 
operation  of  Ciesarean  section  on  an  achondroplastic 
dwarf,  the  child  being  similarly  affected.  The  parents 
of  chondrodystrophic  dwarfs  as  well  as  their  children  are 
nevertheless  often  healthy.  Heredity  seems  then  to  play 
a  minor  rdle.  The  influence  of  heredity  in  the  case  of 
Polydactyly  has  already  been  dwelt  upon,  and  it  is  a 
curious  fact  that  Polydactyly  may  sometimes  be  asso- 
ciated with  dwarfism.  An  instance  of  this  will  be  found 
in  Ilutehinmn'B  Architet  of  Surgery  for  April,  18J®,  where 
there  is  given  an  illustration  of  a  micromelic  polydactvl- 
ous  dwarf,  copied  from  Theodore  Kerckring's  **  Spicile- 
gium  Anatomicum,"  published  in  1670.  The  drawing  ia 
not  entirely  to  be  relied  upon,  but  it  is  clear  that  the  limba 
were  too  short  for  the  trunk.  Both  the  hands  have  seven 
digits;  the  right  foot  has  eight  and  the  left  nine.  The 
condition  is  not  perfectly  symmetrical,  for  in  some  casea 
two  of  the  metacarpal  or  metatarsal  bones  are  welded 
together.  The  long  bones  are  plump,  and,  so  far  as  it  la 
sale  to  judge  from  the  imperfect  sketch,  the  ends  appear 
to  have  been  enlarged.  The  orbits  are  deformed,  the  two 
halves  of  the  lower  jaw  are  already  united,  and  the  riba 
are  short  and  badly  formed.  It  is  clear  that  here  we 
have  an  abnormality  of  development  in  few  respecta 
comparable  to  rickets.  It  may  be  that  here,  as  in  simple 
polydactylism,  we  are  dealing  with  a  primary  vitium  of 
development  inherent  in  the  germinal  cell.  This  view  ia 
supported  also  by  the  observation  of  Kirchberg  and 
Marchand  (Ziegler's  "Beitr.  zur  path.  Anatomie,  Bd 
v.,  1889),  who  found  cleft  palate  in  a  chondrodystrophic 
infant.  One  of  Bowlby*s  cases,  also,  reported  as  con- 
genital cretinism  but  really  an  instance  of  chondrodys- 
trophia, had  a  cleft  palate  and  a  deformed  nose.  The 
right  foot  had  six  metatarsal  bones  but  seven  toes;  the 
lert  foot  had  seven  toes. 

There  is,  however,  another  possible  explanation.  Re- 
cent observations  have  shown  that  many  forms  of  hypo- 
plasia, non  closure  of  sutures,  and,  in  fact,  the  most 
extreme  deformities  may  result  from  intra-uterine  press- 
ure. The  simple  weight  of  a  limb  resting  on  a  band  haa 
been  suflScient  to  erode  the  soft  tissues  to  the  bone. 
Twisting  of  the  cord  about  a  limb  may  lead  to  dwarfing 
or  amputation.  The  pressure  of  bands  traversing  the 
amniotic  sac  is  also  a  well-recognized  cause  of  even  more 
extreme  deformities,  such  as  anencephaly  and  cranio- 
rachischisis.  Dareste  believed  that  a  contracted  amnion 
was  an  important  cause  of  hypoplasia. 

In  Klebs'  textb<x)k  of  **  General  Pathology"  (vol.  ii., 
1889,  Jena)  is  an  interesting  illustration  representing  a 
microscopical  section  through  the  proliferating  end  of 
one  of  the  long  bones  in  a  micromelic  dwarf.  The  grow- 
ing cartilage  cells  are  closely  packed  together,  flattened, 
with  their  long  axes  at  right  angles  to  the  long  axis  of 
the  bone.  The  appearances  could  not  be  due  to  altera- 
tions in  the  ground  substance  which  seemed  to  be  nor- 
mal, but  could  be  attributed  only  to  the  effects  of  exter- 
nal pressure.  This  would,  of  course,  lead  to  inhibited 
and  imperfect  ossification.  The  effects  of  intra-uterine 
compression  are  well  illustrated  by  the  experiments  of 
Fol  and  Warynski  (Thc^se  de  GenOve),  who  brought  ex- 
ternal pressure  to  bear  upon  a  growing  embryo.  They 
found  that  the  head  was  the  part  most  amenable  to  press- 
ure, and  could  to  some  extent  be  restrained  in  its  growth. 
Warynski.  also,  by  exerting  pressure  at  the  site  of  fusion 
of  the  two  primitive  cardiac  rudiments,  was  able  to  pro- 
duce a  double-heartcHl  monster.  Klebs  (loc.  cit.,  p.  306) 
refers  to  a  most  remarkable  case  in  which  a  contracted 
sac  led  to  a  singular  malformation.  In  an  ectopic  gesta- 
tion the  fu'tus  was  found  in  a  tight  sac  within  the  trans- 
verse mesocolon.  There  was  syndactylism  in  the  upper 
extremities  and  polydactylism  in  the  lower.    Prom  the 
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recorded  cases  it  would  appear  that  contraction  of  the 
amnion  does  not  lead  to  dwarfing  of  the  fcctusas  a  whole, 
but  tliat  certain  parts  are  more  liable  to  be  affected,  as 
the  extremities  and  head.  In  this  connection  also  may 
be  remembered  the  fact  that  hydranmios  is  apt  to  be  asso- 
ciated with  grave  deformities,  such  as  cxeucephaly  and 
spina  bifida,  and  has  been  found  in  a  case  of  osteogene- 
sis imperfecta.  The  effect  of  intra-uterine  pressure  has 
also  been  emphasized  by  von  Franquc  (*"  Uebcr  sogenan. 
fcetale  Rachitis,**  Sitzungsberichte  der  physicalisch- 
me<liz.  Gesellsch.,  Wurzburg,  Jahrg.  18»3,  8.  80). 

It  is  on  the  ground  of  the  obvious  errors  in  develop- 
ment which  are  sometimes  associated  with  chondrodys- 
trophia,  and  which  can  only  be  referred  to  peculiarities  of 
the  Anlage,  that  Virchow  objects  to  the  term  chondrodys- 
trophia  introduced  by  Kaufmann.  Virchow  points  out 
that  the  condition  imperceptibl  v  shades  into  a  pronounced 
developmental  anomaly  {Mu«dldung\  which  is  finally 
represented  by  the  phokomelia  of  Saint  Hilaire. 

The  small  stature,  the  peculiar  facial  configuration,  and 
the  enfeeblement  of  mental  power,  with  other  minor  ab- 
normalities found  in  some  cases  of  chondrodystrophia, 
have  induced  the  suspicion  that  some  of  these  cases  of 
dwarfism  are  really  cases  of  cretinism.  The  difllculties  in 
the  way  of  differential  diagnods  are  great.  Thus  Dolega, 
Bernard,  and  Bircher  have  pronounced  certain  cases  to 
be  instances  of  cretinism,  and  yet  a  subsequent  examina- 
tion proved  them  to  be  Kaufmann *8  chondrodystrophia, 
and  conversely,  Neumann,  Scholz,  and  others  have  de- 
scribed instances  of  cretinism  as  foetal  rickets.  The  difll- 
culties  in  the  way  will  be  readily  comprehended  if  one 
considers  for  a  moment  the  lesions  in  a  typical  case  of 
cretinism.  In  the  cretin  the  stature  is  almost  always 
stunted,  3Iaffei  in  twenty-two  cases  out  of  twenty-five 
finding  the  height  to  be  less  than  140  cm.,  while  several 
were  under  95  cm.  The  limbs  and  trunk  are  dispropor- 
tionate. The  head  is  usually  relatively  large,  the  top 
flat,  and  the  occiput  prominent,  although  microcephaly 
has  been  found.  The  fontanels  and  sutures  rcnuiin  open 
for  a  long  time.  The  root  of  the  nose  is  retracted,  and 
the  organ  is  short  and  thick  with  large  wide  nostrils. 
The  lips  and  tongue  are  enlarged.  The  teeth  appear 
late  and  are  large.  The  first  dentition  usually  persists 
throughout  life.  There  is  as  a  rule  no  hair  on  the  pubes 
and  in  the  axillse.  The  sexual  organs  are  poorly  devel- 
oped, and  puberty,  if  it  occur  at  all,  is  late.  With  regard 
to  the  finer  structure  of  the  bones  in  cretins,  Langhans 
{Vireh.  Archie,  1892,  cxxviii.)  found  that  the  cartilage 
cells  were  small,  spindle-shaped,  and  anomalously  ar- 
ranged, being  longitudinal  to  the  axis  of  the  columns. 
The  rows  were  also  often  interrupted.  The  bony  tra- 
beculae  were  shortened  and  the  marrow  spaces  in  the 


youngest  portions  of  the  bone  were  large  and  widely 
separated.  The  resemblance  to  Class  I.  of  Kaufmann  s 
chondrodystrophia  is  close.  Typical  cretinism  is  en- 
demic and  associated  with  goitre.  Chondrodystrophia 
dwarfism  is  sporadic.  Can,  then,  chondrodystrophia  be 
sporadic  cretinism?  The  recorded  cases  of  chondrodvs- 
trophia  go  to  show  that  the  disease  is  of  intra-uterine 
origin,  and  so  far  no  evidence  is  forthcoming  to  prove 
that  the  affection  ever  arises  subsequently  to  birth.  Cre- 
tinism is  said  to  be  congenital  in  some  cases,  but  the 
symptoms  usually  appear  some  five  to  eight  months  after 
birth,  or  even  later.  It  is  now  believed  that  the  changes 
in  the  skeleton  of  cretins  are  due  to  delaved  ossification 
of  the  cartilages.  Hofmeister  {ForUdkritte  auf  dem 
Oebiete  der  Roentgen-StrahUn,  Bd.  i.,  Hft.  i.,  1897). 
studying  a  case  of  cretinism  with  the  ^r-rays,  found  that 
the  epiphyseal  ends  of  the  bones  grew  slowly,  and  that 
the  epiphyseal  plates  persisted  for  a  lon^  time.  The 
bones  were  small.  Ossification  may  in  time  be  com- 
pleted, but  the  process  may  take  years ;  in  fact,  cretins 
may  continue  to  grow  until  they  are  thirty  or  forty  years 
of  age.  Periosteal  osteogenesis  is  normal,  or  may  be  in 
excess.  The  peculiar  appearance  of  the  nose  is  due  to 
premature  synostosis  of  the  bones  at  the  base  of  the  skull, 
although,  as  Niepce,  Stahl,  and  Klebs  have  shown,  this 
anomaly  of  bone  formation  does  not  always  occur.  . 

The  stunted  growth  is  believed  by  Bircher  {loc.  eit,)  to ' 
be  due  to  defective  development  of  the  cartilage  cells,  as 
was  found  occasionally  by  Virchow  and  Klebs  at  the 
base  of  the  skull.  We  find,  therefore,  that  cretinism  and 
the  so-called  chondrodystrophia  have  much  in  common. 
The  resemblance  can,  however,  be  made  out  clearly  only 
in  the  case  of  chondrodystrophia  of  Kaufmann  s  first 
group.  Cretinoid  chondrodystrophia  might  be  explained 
as  cretinism  that  had  become  marked  at  a  very  early 
period  of  intrauterine  life. 

Further  information  might  be  obtained  by  an  inquiry 
into  the  condition  of  the  thyroid  gland  in  chondrodystro- 
phia. Hofmeister  C*£xpcrimentelle  Untersuchungen 
tlber  die  Folgen  des  SchilddrUsenverlustes,"  Beitrdge 
zur  Jdin.  Chirurgie,  1894)  holds  that  the  changes  in  the 
bones  produced  by  thyroidectomizing  rabbits  are  iden- 
tical with  those  foimd  in  chondrodystrophia  as  described 
by  Kaufmann,  H.  Mailer,  Kirchber^,  and  Marchand. 
Although  we  must  admit  the  great  similarity  of  the  le- 
sions in  the  two  cases,  this,  of  course,  does  not  prove  iden- 
tity. Leblanc  (Comptes  rend,  de  Soc.  de  Biol.,  1902,  liv., 
88--89)  states  that  chondrodystrophia  is  often  associated 
with  myxcedema  and  that  disturbance  of  the  thyroid  is 
the  causa  morbi.  Nasan  {Rev.  de  Neurdogie,  1901,  p. 
549)  is  of  the  same  opinion.  There  is  no  need  of  entering 
here  into  the  question  of  the  identity  of  myxcedema  and 
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cretinism,  further  than  to  say  that  it  is  proved  practically 
beyond  doubt  that  the  two  are  one  and  the  same  thing, 
and  due  to  defect  in  the  function  of  the  thyroid.  Any 
differences  are  to  be  explained  in  respect  to  the  time  at 
which  the  athyroidea  first  makes  itself  manifest.  3Iyx- 
cedema  is  cretmism  manifesting  itself  in  the  adult ;  ere- 
tinisn)  is  myxoedema  of  childbed.  In  opposition  to  the 
views  of  Leblanc  and  Nasan  may  be  cited  the  expericDce  of 
Cestan  (**Nouvelle  Iconographie  de  la  SalpCtri^re,"  1901, 
xiv.  277),  who  found  a  condition  of  chondrodystrophy  in 
a  girl  nine  and  a  half  years  old,  unimproved  by  thyroid 
feeding  for  nine  months,  and  of  Marie  (Preue  medieaU, 
Juillet,  1900,  vol.  iv.),  who  in  two  cases  found  no  benefit 
from  the  use  of  thyroid  extract.  We  should  observe,  too, 
that  the  lesions  of  chondrodystrophia  are  said  to  develop 
in  the  earliest  period  of  foetal  life  before  the  thyroid  is 
properly  formed. 

With  regard  to  the  anatomical  peculiarities  of  the  thy- 
roid in  chondrodystrophia  it  is  not  always  possible  to 
obtain  accurate  information.  So  far  as  I  have  been 
able  to  trace  them  they  will  be  found  in  the  preceding 
table. 

Unfortunately,  not  having  access  to  the  original  papers 
in  all  instances,  I  am  not  able  to  give  complete  informa- 
tion in  the  above  table,  and  the  number  of  cases  might 
be  added  to.  We  see,  however,  that  out  of  twenty -nine 
cases  the  thyroid  is  abnormal  in  eight,  either  absent, 
atrophied,  or  hypertrophied.  And  it  is  filrther  striking 
that  in  all  the  cases  in  which  the  thyroid  is  obviously  dis- 
eased, with  one  exception,  the  clinical  type  has  been  cre- 
tinoid; with,  in  two  cases,  some  additional  features  re- 
sembling myxcedema.  The  one  exception,  Hektoen*s 
case,  is  probably  to  be  explained  on  the  ground  of  a 
compensatorv  action  of  the  hypophysis,  which  was  con- 
siderablv  enmrged,  but  otherwise  of  normal  structure. 
In  Bowlby's  case,  which  is  recorded  as  a  case  of  cre- 
tinism, being  observed  before  the  distinctions  between 
the  different  forms  of  abnormal  osteogenesis  were  so 
closely  drawn  as  they  are  at  present,  the  skin  was 
cedematous  and  semitranslucent,  the  nose  was  broad 
and  flat,  and  there  were  no  eyelashes  or  eyebrows.  In 
Salvetti's  case  the  skin  was  also  oedematous.  In  the 
one  case  in  which  vascular  struma  is  stated  to  have 
been  present  (Scholz),  there  were  apparentl v  no  signs  of 
cretinism;  but  this  anatomical  condition  of  the  thyroid 
does  not  of  course  imply  deficiency  of  the  secretion; 
rather  is  it  akin  to  what  is  found  in  exophthalmic  goitre 
or  hyperthyroidism.  This  association  of  defective  thy- 
roid secretion,  which  must  be  admitted  where  the  thyroid 
structure  is  so  extremely  altered,  with  the  cretinoid  type 
of  Kaufmunn's  chondrodystrophia  can  hardly  be  fortui- 
tous, especially  when  we  note  that  in  the  cases  that  are 
distinctly  w^ithout  cretinoid  features,  the  thyroid  has  been, 
80  far  as  we  can  judge  from  the  imperfect  information 
that  we  are  given,  pnicticully  normal.  In  settling  this  lat- 
ter point  we  can  admit  as  conclusive  evidence  only  cases 
tliat  have  been  coutrollod  by  post-mortem  examination. 
Still,  the  position  is  supported  to  some  extent  bv  clinical 
cases.  It  is,  it  must  be  remarked,  difficult  to  draw  con- 
clusions as  to  the  functional  efficacy  of  the  thyroid  from 
an  estimate  of  its  size  alone  derived  from  palpation.  Os- 
ier (Trans.  Congr.  Anier.  Phys.  and  Surg.,  1897,  vol.  iv.', 
pp.  190-192)  describes  two  cases  of  chondrodystrophia  in 
French -Canadian  children,  who  did  not  present  the  creti- 
noid furies,  in  whom  the  thyroid  was  not  enlarged  on 
palpation.  Joachinisthal  {ihut.  uud.  ll'tW/.,  1899.  8. 
288)  also  reports  a  case  of  chondrodystrophia  liyperplas- 
tica,  Avithout  tlie  cretinoid  appeamnce,  in  which  also  the 
thyroid  was  normal  on  palpation.  As  corroborative  evi- 
dence, also,  it  maybe  noted  that  Vircliow(  Virch.  Archie, 
1883.  xciv.,  S.  18:|).  in  the  canton  of  Glarus,  Switzerland, 
where  goitrous  cretinism  is  endemic,  found  not  a  few 
cases  of  clioiidrodystrophicr  dwarfism  without  the  gross 
signs  of  cretinism.  It  would  seem,  so  far  as  we  can 
judge  fnnn  so  limited  a  number  of  observations,  that 
the  cretMioid  type  of  chondrodystrophia.  as  descril)e<l. 
is  simply  a  form  of  cretinism,  or  at  least  due  to  thyroid 
inadequacy.     If  this  be  the  case,  it  then  follows  that 


Eaufmann's  chondrodystrophia  foetalis  is  probably  not 
a  distinct  disease  entity,  but  that  several  differing  con- 
ditions are  included  under  the  one  name.  Some  stress 
has  been  laid  on  the  peculiar  retraction  of  the  root  of 
the  nose,  which  is  so  evident  a  feature  in  typical  cre- 
tinism, as  an  aid  in  the  diagnosis  of  these  conditions.  It 
should  be  said  that  this  feature  is  not  always  present 
in  undoubted  cretinism  and,  moreover,  the  explanation 
given  of  it,  namely,  that  it  is  due  to  premature  synosto- 
sis of  the  OS  tribasilare,  does  not  invariably  hold  good. 
Some  of  Kaufmann's  cases  show  that  retraction  of  the 
root  of  the  nose  may  be  present  without  premature  ossi- 
fication of  the  OS  tribasilare.  In  these  exceptions  he 
attributes  the  appearance  to  shortening  of  the  bony  parts 
in  front  of  the  os.  Conversely,  the  synostosis  may  t^e 
place  without  producing  any  effect  on  the  condition  of 
the  nose.  Consequently  too  much  weight  should  not  be 
laid  on  this  point. 

It  would,  perhaps,  be  also  premature  to  conclude  that 
the  other  forms  of  chondrodystrophia  may  not  be  depend- 
ent on  thyroid  dystrophy.  It  is  true  that  Cestan,  Marie, 
and  Christopher  have  failed  to  get  benefit  from  thyroid 
feeding  in  chondrodystrophia.  As  the  disease,  however, 
originates  during  intra-uterine  life,  by  the  time  the  cases 
come  to  observation  the  main  damage  has  been  done,  and 
it  is  not  to  be  expected  that  any  form  of  medication  would 
have  a  marked  effect  on  bony  structures  once  they  were 
formed.  The  only  possible  chance  would  be  if  the  cases 
could  be  treated  from  birth ;  but,  so  far  as  I  am  aware, 
this  has  not  been  done.  This  fact  weakens  the  therapeutic 
argument  very  much.  Further,  it  does  not  follow  that 
because  the  thyroid  is  of  normal  size  and  am>earance  that 
it  is  competent  to  perform  its  function.  While  an  abso- 
lute deficiency  in  the  amount  of  secretion  furnished  by 
the  thyroid  will  undoubtedly  produce  the  symptoms  that 
constitute  cretinism  or  myxoedema,  it  is  quite  possible 
that  a  relative  inadeouacy  will  produce  the  same  symp- 
toms. This  aspect  of  the  case,  which  has  been  empha- 
sized by  Prof.  J.  G.  Adami  ("  Internal  Secretions  Con- 
sidered in  their  Physiological,  Pathological,  and  Clinical 
Aspects, "Trans.  Congr.  Amer.  Phys.  and  Surg.,  vol.  iv., 
1897)  has  been  constantly  overlooked  by  writers  on  the 
subject.  The  doctrine  of  internal  secretions  supposes 
the  existence  of  some  substance,  the  product  of  metabol- 
ism, for  the  secretion  to  act  upon.  The  thyroid,  there- 
fore, may  be  normal,  but  if  the  substance  upon  which  It 
acts  is  produced  in  excess,  then  the  gland  will  be  insuf- 
ficient for  its  work,  and  the  various  symptoms  of  athy- 
roidea  may  make  their  appearance.  In  some  few  in- 
stances in  which  the  hypophysis  has  been  invaded  by  a 
tumor,  symptoms  of  myxoedema  have  occurred  with  an 
intact  thyroid,  the  thyroid  and  the  hypophysis  being,  as 
is  now  well  recognized,  more  or  less  complementary  or- 
gans. Relative  inadequacy  of  the  thyroid — and,  mutatis 
mutandis,  the  same  remark  applies  to  the  hypophysis 
and  other  gUinds  furnishing  an  internal  secretion — is  a 
factor  that  can  by  no  means  be  neglected  in  tliese  obscure 
disonlers  of  development.  Until,  however,  we  know 
much  more  about  the  nature,  chemical  and  otherwise,  of 
metabolic  processes,  we  must  leave  such  questions  to  the 
realm  of  speculation. 

In  concluding,  we  should  not  forget  to  say  a  word  or 
two  in  regard  to  the  relationship  between  anomalies  in 
structure  and  function  of  the  genital  tract  and  the  gen- 
eral question  of  somatic  development.  It  is  a  matter  of 
common  knowledge  that  the  changes  in  the  genital  or- 
gans which  occur  at  puberty  are  coincident  with  an  in- 
creased nutritional  and  functional  activity  of  the  body 
as  a  whole,  as  is  evidenced  by  the  rapid  growth,  the  con- 
solidation of  the  figure,  the  production  of  hair,  the 
deposit  of  fat.  the  changes  in  the  voice,  and  the  altered 
mentid  characteristics,  all  of  which  together  constitute 
the  adult  type.  Certain  isolated  facts  bring  this  relation- 
ship into  still  greater  prominence.  Genital  hypoplasia, 
with  its  associated  sexual  torpidity,  amenorrhoea,  and 
even  sterility,  has  been  found  in  certain  dwarfs,  in  myx- 
(edenia  and  cretinism,  in  acromegaly,  and  in  some  forms 
of  gigantism.     This  would  suggest  that  there  is  some 
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functioDal  relationship  between  the  thyroid  gland,  the 
pituitary  body,  and  the  genital  organs.     Theahnost  con- 
stant genital  insufficiency  found  in  conditions  of  athy- 
roidea  is  so  well  recognized  that  I  need  not  do  more  than 
mention  it.     That  a  similar  peculiarity  may  be  associated 
with  lesions  of  the  pituitary  body  is  perhaps  not  so  wide- 
ly known.     Some  years  ago  I  performed  an  autopsy  on  a 
female  about  thirty  years  of  age,  who  died  with  symp- 
toms of  a  basal  tumor  of  the  brain.     The  genitalia  were 
markedly  infantile  in  size  and  appearance.     A  tumor  of 
the  hypophysis  was  found,  although  there  were  no  signs 
of  acromegaly.     A  similar  case  is  one  reported  by  Babin- 
ski  (Society  of  Neurology,  June  7th,  1900),  who 
found  siRns  of  infantilism,  viz.,  lack  of  body  hair, 
amenorrhcea,  an  excess  of  fat,  in  a  girl  of  sev- 
enteen, but  without  acromegaly,  who  post  mor- 
tem exhibited  a  tumor  of  the  pituitary.     An- 
alogous peculiarities  have  been  found  in  the 
male  in  such  cases.     While  it  is  true  that 
children  the  subjects  of  atrophy  of  the 
genitals  are  often  small,  instances  of  the 
reverse  are  not  unknown.    Eunuchs  are 
often  of  more  than  normal    height. 
The  increase  jn  length  is  most  mani- 
fest in  the  lower  limbs,  a  peculiarity 
that  is  to  be  observed  also  in  the 
capon,  or  oastmted  chicken,  and 
in  the  ox.     The   relationships 
suggested  by  the  above  obser- 
vations   might    be   depicted 
graphically  in  the  diagram 
(Fig.  6138). 

It  is  in  view  of  these 
facts  that  Freund,  Elebs, 
and  Verstraetcn.  have 
advanced  the  theory 
that  anomalous  evo- 
lution of  the  geni 
tal  function  is  at 
the  bottom  of  de- 
velopmental 
dystrophy.   If 
eenitaf   evo 
lution  be  in 
excess,    gi- 
gantism or 
acromegaly 
will  occur; 
if  defec- 
tive, infan- 
tilism   or 
dwarfism 

results.  It  seems  to  me,  however,  that  this  is  much 
too  strong  an  assertion,  and  one  that  is  not  supported 
by  the  facts,  as  we  know  them.  Such  a  theory  sup- 
poses the  existence  of  an  internal  secretion  in  the  case 
of  the  genital  organs,  to  wit,  the  testes  and  ovaries, 
the  evidence  for  which  is  not  beyond  question.  Fur- 
ther, the  association  between  genital  anomalies  and  de- 
velopmental peculiarities  is  not  necessarily  direct,  as 
cause  and  effect,  but  may  be  indirect  through  some 
third  factor.  We  have  experimental  evidence  to  show 
that  defect  of  the  thyroid  will  produce  hypoplasia  of  the 
genitalia,  but  not  the  converse,  and  in  this  case  as  a  mat- 
ter of  fact  genital  hypoplasia  is  simply  part  and  parcel  of 
a  systemic  developmental  defect,  in  the  case  of  the 
pituitary  evidence  is  scanty,  inasmuch  as  experimenta- 
tion, except  in  the  single  particular  of  pituitary  feed- 
ing, is  extremely  difficult.  The  evidence,  so  far  as  I  can 
gather  it  from  autopsies,  seems  to  favor  the  view  that 
certain  lesions  of  the  pituitary,  provided  they  arise  early 
enough,  may  prevent  the  proper  development  of  the 
genital  organs.  There  is  absolutely  no  evidence  to  prove 
that  hypoplasia  or  any  other  pathological  condition  of  the 

fenitalia  has  produced  disease  of  the  pituitary.  Could  it 
o  so.  one  would  suppose  that,  considering  the  very  re- 
spectable number  of  cases  of  aplasia  and  hypoplasia  of 
the  genital  organs  that  have  been  described,  some  abnor- 


mality of  the  pituitary  body  would  occasionally  have 
been  noted.     This  is,  however,  not  the  case.     It  would 
seem  more  probable  that  genital  hypoplasia,  if  not  indeed 
always  an  effect,  is  an  associated  condition  merely.     In 
regard  to  the  factors  at  work  in  this  very  interesting  but 
otocure  condition  of  anomalous  development,  the  sum 
and  substance  of  the  whole  matter  is  that  our  views  can- 
not attain  finality  until  we  know  much  more  of  the  chem- 
istry of  the  internal  secretions  and  of  metabolic  processes 
generally.     Hitherto  the  anatomical  peculiarities  and  the 
pathological    chemistry  of    the  thyroid  and  pituitary 
glands  m  cases  of  dwarfism  and  giantism  have  not  been 
sufficiently  studied.     Nevertheless,  I   think   that 
after  due  consideration  of  the  facts  brought  out 
in  our  study  of  dwarfism,  we  may  be  able  to 
draw  certain  conclusions  with  a  fair  degree  of 
probability. 
THTRom.  I  1-  That  tl\,ere  are  two  main  types  of  dwar- 

fism, essential   dtcarfism  and    symptomaiic 
dwarflstn,  which  etiologically   belong  to 
two  distinct  categories. 

2.  The  former  are  to  be  attributed 
to  peculiarities  inherent  in  the  germ 
cells  or  acquired  shortly  after  seg- 
mentation of  the  fertilized  ovum, 
the  exact  nature  of  which  at  pres- 
ent remains  obscure,   or  to   ac- 
quired   intra  -  uterine   disturb- 
ances.    The    latter    are   due, 
not  only  to  the  causes  just 
mentioned,  but  also  to  ac- 
quired disease.      In    true 
dwarfism    the  defect  of 
development  is  in  time 

OsraooiKMis       \  \  ^^  extent;  in  symp- 

j^KD  1  \  tomatic  dwarfism  the 

Gknkiul  somatio     J  \  manner  of  growth  is 

DxvKLOPMXNT.      /  \  perverted  as  well. 

8.  There    is    a 

close  association 

between    such 


conditions  as 
foetal  rick- 
ets, "cretin- 
ism, osteo- 
psathyrosis, 
osteoporo- 
sis, osteo- 
genesis im- 
perfecta. 

4.   Foetal 
rickets    so 

called  has  nothing  to  do  with  rickets  as  it  is  ordinarily 

understood. 

5.  The  term  chondrodystrophia  fatalis  is  a  misnomer, 
inasmuch  as  it  implies  a  local  lesion,  and,  moreover,  at- 
tributes it  to  a  nutritive  cause,  whereas  not  only  the  car- 
tilage but  the  bone  and  soft  tissues  are  involved.  Vir- 
chow  is  probably  correct  in  regarding  it  rather  as  a 
developmental  anomaly. 

6.  The  three  types,  chondrodystrophia  hyperplastica, 
chondrodystrophia  hypoplastica,  and  chondrodystrophia 
malacica,  are  probably  not  varieties  of  the  same  disease. 

7.  Chondroaystrophia  of  Kaufmann's  first  or  cretinoid 
type  is  probably  a  modified  cretinism. 

Albert  Oeorge  NichoUs. 

EMBALMING.— This  article  is  intended  to  furnish  use- 
ful information  to  the  medical  practitioner  who  may  be 
called  upon  to  preserve  a  dead  body  for  a  limited  period 
of  time.  This  duty  can  occur  only  when  it  is  not  pos- 
sible to  secure  the  services  of  the  professional  embalmer. 

When  the  object  in  view  is  simply  to  keep  the  dead 
human  body  from  undergoing  decomposition  for  a  few 
days,  there  are  a  number  of  methods  from  which  the 
physician  may  make  a  choice.  Thus,  for  example,  when 
it  is  possible  to  obtain  ice  in  plenty  and  the  services  of  a 
person  who  can  be  trusted  to  renew  the  supply  as  fre- 
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quently  as  may  seem  desirable,  this  metlicxl  of  prevent- 
ing or  at  least  postponing  decomposition  is  probably  as 
good  as  any  other  that  can  be  suggested.  But  it  is  often 
impossible  to  obtain  ice  in  the  desired  quantity,  or  the 
period  of  time  during  which  the  dead  body  must  be  pre- 
served is  longer  than  is  compatible  with  the  employment 
of  this  method.  Under  these  circumstances  it  becomes 
necessary  to  fall  back  upon  some  other  procedure,  one, 
for  example,  which  depends  for  its  efficacy  upon  the 
employment  of  chemical  reagents.  Among  the  large 
number  of  such  procedures  the  physician  may  be  com- 
pelled, by  reason  of  the  circumstances  in  which  he  hap- 
pens to  be  placed,  to  select  one  of  the  simpler  and  less 
efficacious  methods.  I  will  therefore  mention  a  few  of 
these  first,  reserving  to  the  last  an  account  of  the  steps 
which  one  must  take  if  it  be  desired  to  preserve  the  dead 
body  in  good  condition  for  a  reasonably  long  period  of 
time — for  months  or  even  years.  It  is  only  to  such  a 
procedure  that  the  term  embalming  may  with  propriety 
be  applied. 

Methods  Suited  to  the  Preservation  of  a  Dead  Body  for  a 
Short  Period  of  Time. — (a)  Place  the  body,  without  open- 
ing it,  and  as  soon  as  possible  after  death,  in  sawdust 
mixed  with  powdered  zinc  sulphate.  The  skin,  it  must 
be  remembered,  has  a  tendency,  under  continued  expos- 
ure to  this  reagent,  to  assume  a  yellow  color. 

iP)  Open  and  clean  the  body  and  viscera,  and  keep  all 
the  parts  that  can  be  reached  saturated  with  a  corrosive 
sublimate  solution  (1  in  1,000)  or  a  formalin  mixture  (of  a 
strength  of  from  five  to  ten  per  cent.).  Cloths  saturated 
with  the  same  fluid  should  be  wrapped  around  the  body, 
and  enough  of  the  preservative  should  be  added  from 
time  to  time  to  keep  the  cloths  constantly  moist. 

{e)  Open  a  femoral  artery  at  the  apex  of  Scarpa's  tri- 
angle and  inject  a  solution  of  arsenous  acid  (eight  drachms 
in  9  kgm.  of  alcohol;  cinnabar,  q.  s.).  Then  open  the 
abdommal  cavity,  wash  out  the  cavities  of  the  stomach, 
bladder,  and  intestines,  and  inject  the  preservative  solu- 
tion into  them  freely. 

{d)  Camphor  dissolved  in  alcohol,  in  the  proportion  of 
1  part  of  the  former  to  6  of  the  latter,  can  be  used  effec- 
tively as  a  preservative  fluid.  Another  mixture  is  the 
following:  Oil  of  turpentine,  5  pints;  Venice  turpentine, 
1  pint;  oil  of  lavender,  2  ounces;  oil  of  rosemary,  2 
ounces;  vermilion,  q.  s. 

Another  mixture,  which  has  been  used  with  some 
measure  of  success  in  England,  is  the  following: — To 
one  pint  and  a  half  of  glycerin  add  three  quarters  of  a 
pound  of  white  arsenic  (arsenous  acid)  and  boil ;  after- 
ward add  one  gallon  of  pure  glycerin.  Still  another  use- 
ful mixture  is  one  composed  of  alcohol  and  glycerin  in 
equal  parts  (each  representing  forty -seven  and  a  half  per 
cent,  of  the  entire  bulk),  and  carbolic  acid  to  the  extent 
of  five  per  cent.  A  small  quantity  of  arsenic  (about  one 
per  cent.)  may,  if  tlcsired,  be  added  to  the  mixture. 

All  of  the  ingredients  mentioned  in  the  preceding  para- 
fi;rophs  are,  as  a  rule,  easily  obtainable,  and  the  manipu- 
mtious  required  call  for  no  special  skill.  At  the  same 
time  it  must  be  remembered  that  these  procedures  can  at 
best  retard  decomposition  for  only  a  relatively  short  time. 
Thoroughly  satisfactory  results  can  be  obtained  only 
through  the  more  elaborate  and  painstaking  methods 
adopted  by  the  professional  embalmer. 

An  Effective  ^fethod  of  Embalming. — Mr.  Frank  E. 
Campbell,  of  241  West  Twenty-third  Street,  New  York 
City,  a  recognized  authority  in  embalming,  has  very 
kindly  allowed  the  use  of  the  following  description  of 
the  method  of  embalming  which  he  prefers: 

**1.  Bathe  and  dress  (in  underclothing)  the  body  to  be 
embalmed,  and  place  it  upon  a  board  supported  in  an  in- 
clined position.  Close  the  mouth  and  eyes,  and  securely 
plug  all  oritices. 

'*il.  Place  within  easy  reach  all  the  instruments  and 
various  objects  that  will  he  needed,  viz.,  scalpel,  aneu- 
rism needle,  blunt  hook,  scissors,  arterial  tube,  five  six- 
inch  leniTths  of  linen  thread  for  tying  about  the  vein  and 
artery  when  raised,  a  threaded  needle  suitable  for  sewing 
up  incisions,  a  bulb  syringe,  a  large  bottle  tilled  with  the 


embalming  fluid,  a  sponge,  a  supply  of  cotton,  etc. 
Sink  the  suction  end  of  the  tubing  of  the  bulb  syringe 
into  the  embalming  fluid  contain^  in  the  bottle  and 
squeeze  the  bulb  several  times  in  order  both  to  fill  it  with 
the  fluid  and  to  force  out  the  air  which  it  contains. 
When  these  objects  have  been  accomplished  the  dis- 
charge end  of  the  syringe  should  also  be  introduced  Into 
the  lM)ttle,  in  order  that  no  leaking  may  take  place. 

^III.  Connect  the  aspirating  pump,  by  means  of  tub- 
ing and  a  gooseneck,  with  an  empty  aspirating  bottle 
suitable  for  holding  the  blood  to  be  witborawn  from  the 
body.  Then  attach  to  the  free  end  of  the  tubing  a  long 
silk-covered  vein  tube,  or,  better  still,  a  flexible  wire 
catheter. 

**  IV.  Expose  the  femoral  vessels  in  Scarpa's  triangle 
over  an  area  two  or  three  inches  in  length  and  dissect 
them  clean.  Then,  with  one  of  the  lengthis  of  thread  al- 
ready prepared,  tie  the  artery  at  the  lowest  possible  point 
with  a  firm  knot,  for  the  injection  is  to  be  made  only  in 
an  upward  direction. 

^  v.  Next,  pick  up  the  vein  and  treat  it  in  the  same 
manner  as  the  artery,  remembering*  however,  that  the 
structure  of  the  vein  is  fragile  and  that  it  may  easilv  be 
punctured  or  torn.  Make  a  slit,  about  a  quarter  of  an 
inch  long,  lengthwise  in  the  vein.  As  blood  will  escape 
from  the  vessel  when  it  is  thus  opened,  it  is  well  to  pre- 
vent this  b^'  making  pressure  upon  the  vein  with  the 
finger  or  with  a  blunt  hook.  Insert  the  vein  tube  into 
the  opening  in  the  vein  and  push  it  upward  to  or  near 
the  right  auricle  of  the  heart.  Pass  a  piece  of  the  thread 
snugly,  but  not  too  tightly,  around  both  vein  and  tube, 
and  tie  it  with  a  simple  knot.  Attach  the  tubing  of  the 
aspirating  pump  and  begin  to  pump  the  air  from  the 
bottle.  When  the  air  has  been  withdrawn  from  the  bot- 
tle, the  vacuum  will  draw  the  blood  from  the  body  by 
way  of  the  vein  tube.  If  no  blood  flows  into  the  bottle 
after  the  air  is  pumped  out,  it  may  be  assumed  that  a 
clot  of  blood  has  probably  entered  the  free  end  of  the 
tube  in  the  vein,  or  else  that  there  was  no  blood  at  the 
point  where  the  end  of  the  tube  rested.  Draw  the  tube 
slowly  downward,  and,  if  there  is  still  no  flow  of  blood, 
push  the  tube  as  far  back  into  the  vein  as  it  will  go, 
detach  the  nibber  tubing  from  it,  and,  by  means  of  the 
bulb  syringe,  inject  a  bulbful  of  aqua  ammonias,  for  the 
purpose  of  dissolving  the  clotted  blood.  After  this  has 
been  done,  resume  the  operation  of  aspirating.  When 
all  the  blood  that  can  possibly  be  removed  in  this  man- 
ner has  been  aspirated,  withdraw  the  tube  for  about  one- 
third  its  length,  and  let  it  remain  in  the  vein.  (Always 
keep  a  vacuum  in  the  bottle.) 

**  VI.  Next,  pick  up  the  artery,  slit  it,  and  insert  the 
arterial  tube  with  care.  Then  pass  the  remaining  piece 
of  thread  around  it  as  far  up  as  you  can,  and  tie  it  with 
a  simple  knot.  Attach  the  bulb  syringe  (previously 
made  ready)  to  the  tube  and  begin  the  injection  slowly. 
When  about  one- third  of  a  quart  of  the  preservative 
fluid  has  been  injected,  stop  and  begin  once  more  to 
aspirate  the  vein,  for  by  this  time  the  fluid  injected  into 
the  artery  is  forcing  the  blood  ahead  of  it,  and  the  blood 
will  flow  again  more  freely. 

""  VII.  Administer  the  injections  and  the  aspirations  in 
alternation  until  a  quantity  of  the  preservative  fluid 
varying  from  three  pints  to  five  or  six  pints,  according 
to  the  size  of  the  body,  shall  have  been  injected,  and  also 
until  a  clear  fluid,  and  not  a  bloody  one,  escapes  from 
the  vein  tube  as  a  result  of  the  aspiration.  Any  discol- 
orationa  of  the  face,  ears,  or  neck,  will  probably  by  this 
time  have  disappeared.  If  it  should  be  found,  however, 
that  a  slight  discoloration  still  remains  in  the  lower  part 
of  the  ears,  or  in  the  neck,  a  slight  rubbing  will  in  most 
cases  remove  it. 

'*  VIII.  After  it  is  seen  that  only  clear  fluid  flows  into 
the  blood  bottle,  draw  out  the  vein  tube  and  tie  the  vein 
tightly. 

"IX.  Continue  the  injection  of  fluid  into  the  artery 
until  the  veins  of  the  temple,  the  large  vein  on  the  fore- 
head, and  the  jugular  vein,  as  well  as  the  veins  in  the 
arms  and  hands,  indicate  that  they  are  filled.    Then  re- 
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move  the  arterial  tube  and  tie  the  artery  tightly  with 
the  same  thread  that  held  the  tube  in  place.  Pack  the 
wound  well  with  moist '  lintine,'  and  sew  up  the  incis- 
ion with  the  '  baseball '  stitch,  drawing  the  edges  snugly 
together. 

*'The  arterial  work  is  now  completed. 

**  X.  For  successful  work  on  the  cavities  of  the  body 
there  will  be  needed  a  twelve-inch  trocar,  an  instrument 
that  will  reach  every  point  where  it  is  desirable  to  apply 
the  preservative  fluid.  At  the  same  time  it  must  be  re- 
membered that  much  damage  can  be  done  with  a  trocar 
of  these  proportions  if  it  be  not  used  with  care.  It  is 
therefore  important  to  avoid  injuring  the  trunks  of  arte- 
ries and  veins,  and  the  various  organs. 

"  Insert  the  trocar  just  far  enough  to  penetrate  the  ab- 
dominal wall,  and  connect  it  with  the  aspirating  pump. 
Draw  the  gases  and  liquids  through  it  into  the  empty 
bottles.  Through  his  knowledge  of  the  anatomical  rela- 
uons  of  the  different  organs  the  physician  should  be  able, 
without  removing  the  trocar  from  the  opening  in  the 
abdominal  wall,  to  carry  out  successfully  the  following 
procedures :  He  should  puncture  the  stomach  and  draw 
from  it  all  the  gases  and  liquid  contents,  and  then,  after 
he  has  accomplished  this,  and  without  removing  the 
trocar,  he  should  inject  two  bulbf uls  of  the  embanning 
fluid  into  the  cavitv  of  this  organ.  The  aspirator  should 
then  be  re-attached  to  the  trocar  and  the  latter  should  be 
made  to  pierce  the  intestines,  both  the  large  and  the 
small.  In  this  wa^  it  will  be  possible  to  remove  any 
gases  or  fluids  which  these  organs  may  contain.  The 
bladder  should  be  treated  in  the  same  manner.  Never 
puncture  the  liver,  as  it  cannot  be  aspirated  or  injected, 
and  the  original  arterial  injection  may  be  trusted  to  pre- 
serve it  from  decomposition.  As  a  final  step  connect  the 
trocar  with  the  syringe  and  copiously  flood  the  intestines 
with  the  preservative  fluid. 

*•  Where  deatli  occurs  from  pulmonary  tuberculosis  or 
from  pneumonia,  turn  the  point  of  the  trocar  upward 
toward  the  lungs  and  cause  it  to  penetrate  into  the  tho- 
racic cavity  as  far  as  it  will  reach.  Aspirate  first  from 
one  pleural  cavity — for  example,  the  right — and  then 
from  the  other ;  care  being  taken,  after  the  aspiration  of 
the  first  pleural  cavity,  to  withdraw  the  trocar  wdl  into 
the  abdominal  cavitv  before  the  attempt  is  made  to  push 
it  on  into  the  second.  When  both  pleural  cavities  have 
been  thoroughly  aspirated,  flood  each  of  them  with  em- 
balming fluid  m  a  cautious  manner  and  then  withdraw 
the  trocar  altogether. 

"  With  needle  and  thread  close  the  opening  in  the  ab- 
domen by  means  of  a  drawstring  suture.  Pack  the  nose 
with  lintme  thoroughly  moistened  with  embalming  fluid, 
and  pack  the  rectum  and  vagina  in  the  same  manner. 
The  embalming  will  then  be  completed.** 

While  Mr.  Campbell  does  not  state  which  particular 
preservative  mixture  he  considers  the  best,  it  is  fair  to 
assume  that  sufficiently  good  results  may  be  obtained  by 
the  employment  of  any  one  of  the  hali-dozen  or  more 
standard  embalming  fluids  which  are  offered  for  sale  in 
the  shops.  William  Sohier  Bryant 

EMPHYSEMA,  SUBCUTANEOUS.— By  this  term,  or 
pneumatosis,  is  meant  the  presence  of  air  or  other  gaseous 
compounds  beneath  the  skin. 

The  resultant  symptoms  are  these :  a  swelling  covered 
with  skin  of  either  normal  appearance  or,  if  the  pressure 
upon  it  be  great,  rather  pale ;  this  tumor  pits  upon  press- 
ure, as  in  the  case  of  anasarca,  but  the  pitting  more 
quickly  disappears  when  the  swelling  is  due  to  the  pres- 
ence of  air.  Palpation  causes  a  j)eculiiir  cmekling  or 
crepitation  in  the  subcutaneous  tissues.  If  the  air  have 
entered  from  without,  a  wound  or  puncture  can  generally 
be  discovered;  if  from  within,  expiratory  clTorts  with 
closed  lips  and  nostrils  will  generally  produce  innnediate 
increase  in  size.  It  is  possible  for  the  whole  subcutane- 
ous tissue  to  become  inflated  from  any  superticial  i)art  of 
the  body  as  a  starting-point. 

In  case  the  emphysema  is  that  of  decomposition,  there 
may  be  an  altered  hue  of  the  integument;  but  the  dis- 


coloration, of  course,  is  entirely  independent  of  the  em- 
physema. 

Subcutaneous  emphysema  may  result  from  causes 
either  traumatic  or  pathological.  Among  instances  of 
the  latter  majr  be  mentioned  ulcers  or  abscesses  com- 
municating with  the  air  passages,  and,  as  already  sug- 
gested, gangrene. 

We  may  include  in  the  discussion  of  this  subject  em- 
physema of  other  parts  external  to  the  lungs,  such  as 
me<liastinal  and  submucous  collections  of  air. 

In  the  head,  orbital  emphysema  sometimes  follows  a 
blow  of  sufficient  violence  to  break  one  of  the  thin  and 
fragile  bones  of  the  inner  wall  of  the  orbit — the  lachry- 
mal or  the  orbital  plate  of  the  ethmoid.  If,  soon  there- 
after, the  patient  blows  his  ^ose,  the  compressed  air  flnds 
a  ready  exit  from  the  nose  into  the  orbit,  and  distends  the 
lids. 

Eustachian  emphysema :  here  an  ulcer  of  the  tube,  or 
a  rupture  following  awkward  Eustachian  catheterization, 
has  led  to  distention  and  approximation  of  the  pharyn- 
geal walls  by  the  dissecting  air.  Blowing  the  nose  and 
the  Valsalvian  experiment  increase  the  emphysema  in 
these  cases.  Von  TrOltsch  *  mentions  a  case,  within  his 
own  experience,  in  which  dysphagia  consequent  upon 
such  emphysema  persisted  for  five  days. 

In  the  neck  we  may  have  escape  of  air  as  a  result  of 
foreign  bodies,  ulcers,  or  abscesses  perforating  the  oesoph- 
ageal, laryngeal,  or  tracheal  wall ;  but  emphysema  will 
not  be  produced  if,  as  a  result  of  the  perforation,  a 
broncho-oesophageal  fistula  be  established. 

Ulcers  of  the  larynx  or  trachea  may  lead  to  submucous 
dissection  by  air.  *  Wounds  of  the  neck  penetrating  these 
parts  may  be  followed  by  subcutaneous  emphysema  if 
there  is  not  free  escape  for  the  expired  air.  Under  these 
circumstances  inflation  of  the  skin  has  been  known  to 
occur  over  an  area  extending  from  the  head  to  the  scro- 
tum.* 

As  a  rule,  the  consequences  are  not  serious;  but 
Holmes  '  quotes  Hilton  as  stating  that  emphysema  about 
the  phrenic  nerves  may  so  interfere  with  their  functional 
integrity  as  to  cause  death. 

During  tracheotomy,  and  afterward  if  much  inspiratory 
difticultv  be  present,  Champneys*  flnds  that  anterior 
mediastinal  emphysema,  and  even  pneumothorax,  are 
liable  to  occur;  and  this  is  especially  so  if  artificial  respi- 
ration by  Schultze's  method  be  employed. 

In  the  chest  we  may  have  the  surgical  symptom  in 
question  produced  in  several  ways.  Pathologically,  as 
by  the  opening  of  a  vomica  or  abscess  of  the  lung  into 
the  parietes  of  the  chest,  the  two  pleural  surfaces  beinff 
adherent  at  the  point  where  the  abscess  perforates.  (11 
the  parts  were  not  adherent  at  this  point,  there  would, 
of  course,  simply  be  a  peumo-  or  a  pyopneumothorax.) 
Emphysema  sometimes  complicates  wounds  of  the  chest- 
wall,  both  the  penetrating  and  the  non-penetrating  va- 
rieties. In  the  latter  insUmce,  the  air  which  enters  the 
wound  from  without  during  one  movement  of  respiration 
is  prevented  in  a  valvular  way  from  escaping  during  the 
opposed  movement,  and  is  disseminated  by  the  muscular 
and  tegumentary  i)ressure  upon  it  during  this  movement. 
In  the  case  of  wounds  penetrating  the  parietal  pleura  only, 
we  may,  besides  the  consequent  pneumothorax,  have  a 
subcutaneous  emphysema  from  the  same  reason. 

Wounds  that  penetrate  the  lung,  and  a  puncture  of 
the  lung  by  a  fractured  rib,  are  alike  liable  to  produce 
emphysema,  air  escaping  from  the  lung  with  the  same 
result  as  in  the  case  last  given. 

An  additional  and  rare  variety  of  traumatic  emphysema 
of  thoracic  origin  is  that  consequent  upon  rupture  of  air 
cells  by  violent  expiratory'  efforts,  with  a  closed  or  par- 
tially closed  glottis,  as  while  coughing,  straining,  or 
blowing  a  wind  instrument.  Here  the  air  makes  its  way 
between  the  lobules,  and,  unless  it  ruptures  the  pleura, 
producing  pneumothorax,  it  escapes  at  the  root  of  the 
lung  into  the  mediastina,  and  thence  into  the  cellular  tis- 
sue of  the  neck,  becoming  subcutaneous. 

Guttman*  says.  **Most  of  the  cases  of  this  variety  of 
emphysema  are  observed  in  connection  with  croup,  diph- 
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tlieritis  of  the  larynx,  whooping-oough,  and  bronchitis 
in  childi-en,  and  with  advanced  pulmonar}-  emphysema  in 
the  aged." 

In  1884  I  met  with  the  only  case  which,  as  yet,  I 
have  found  complicating  whooping-cough.  The  patient, 
a  child  of  two  years,  liad  been  suffering  for  about  three 
weeks,  the  parents  said,  from  violent  tits  of  coughing.  I 
was  called  to  treat  the  sudden  appearance  of  **  dropsy  "  in 
the  case.  I  found  the  skin  of  the  head,  neck,  and  chest 
distended,  crepitation  everywhere  well  marked,  and  no 
dropsy.  Whenever  the  child  coughed  the  swelling  in- 
creased in  size  suddenly,  apparently  causing  distention 
first  in  tlie  left  supraclavicular  region.  The  respiration 
was  rapid,  but  seemingly  free:  the  pulse  rapid  and 
feeble.  The  child  died  within  a  few  hours.  Unfortu- 
nately, no  autopsy  was  allowed. 

In  the  abdomen  we  may  have  subcutaneous  emphysema 
from  ulcerative  perforation  of  the  stomach  or  intestine 
at  a  point  previou.sly  adherent  to  the  abdominal  wall. 
Unless  such  adhesions  prevent  it,  gas  will  escape  from 
the  viscera  into  the  peritoneal  cavity. 

Treatment. — As  a  rule,  air  beneath  the  skin  is  of 
slight  consequence  and  requires  no  treatment,  becoming 
absorbed  after  a  time.  If,  however,  important  parts — as 
the  phrenic  nerves,  or  the  larynx,  trachea,  etc. — are  sub- 
jected to  a  degree  of  pressure  injurious  to  respiration,  or 
if  the  subcutaneous  air  is  spreading  further  and  further, 
we  may  employ  pressure  at  the  point  of  escai)e,  or  may 
make  incisions  through  the  skin  to  give  relief  ti>  tension, 
or  both. 

Subcutaneous  emphysema  possesses  an  interest  for  us 
outside  of  its  pathological  or  accidental  causation.  It 
has  often  been  induced  intentionally  by  the  malingerer; 
and,  moreover,  its  production  has  been  seriously  advo- 
cated by  Dr.  H.  R.  Sylvester*  in  an  article  entitled  "On 
Life-saving  from  Drowning,  by  Self-inflation."  Here  it 
is  recommended  that  those  in  peril  of  the  deep  sliall  make 
a  small  puncture  or  cut  in  the  chwk,  leading  from  the 
mucous  membrane  about  opposite  the  tirst  mmar  to — but 
not  through — the  superficial  fascia  and  skin :  and  then, 
closing  the  lips  tightlv.  they  shall  proceed  to  blow  them- 
selves up,  until  the  skin  oi  the  head,  neck,  and  chest  is 
distended.  Dr.  Sylvester  alleges  that  a  moderate  and 
quite  painless  and  harmless  inflation  is  ample  to  keep  one 
afloat  without  effort. 

It  seems  probable  that  Vidncq  refers  to  such  a  practice 
when,  in  his  nienioii-s — as  mentioned  bv  Gavin." — he  as- 
serts  that  he  could  make  his  head  swell  like  a  bushel, 
without  giving  pain,  and  that  he  could  remove  all  traces 
of  it  by  the  day  following. 

In  oVder  to  test  the  deirree  of  pain,  and  the  subjective 
effects  of  such  distention  upon  the  skin,  I  some  time  ago 
performed  the  following  experiment,  assisted  by  ni}' 
friend  Dr.  F.  A.  Manning:  Having  connected,  by  a  piece 
of  rubber  tubing,  a  hypodermic  needle  with  my  com- 
pre.ss<'d-air  receiver,  1  forced  air  beneath  the  skin  of  my 
left  forearm  until  the  limb  was  much  increased  in  size, 
the  skin  tense,  and  emphysematous  crepitation  could  be 
felt  from  wrist  to  armpit:  The  pain  was  very  trifling  in 
amount.  The  distended  skin  was  somewhat  ana'sthetic; 
whereas  before  the  injection  1  could  distinguish  .sepa- 
rate points  on  the  anterior  surface  at  an  average  dis- 
tance of  4  mm.,  immediately  thereafter  I  could  name; 
them  only  when  tliev  were  10- IT)  nun.  apart.  Siill, 
pinching  an<l  pricking  were  distinctly  ])ainful.  The 
emphysema  thus  inducr-d  was  .slow  in  <iisappearing.  It 
was  still  somewhat  noticeable  on  the  third  dav  alter  the 
experiment. 

As  regards  the  production  of  em])hy.sernaupon  the  hu- 
man subject  with  intent  to  deceive,  it  lias  been  employed 
to  simulate  hernia,  hydrocele,  hvdr(K'ei>halus.  ascites. 
etc.  Gavin  {o/k  rif.,  p.  3SJ»)  .sjiys.  "It  is  a  trick  used 
every  day  by  butchers,  and  has  been  known  from  time 
immemorial  bv  the  Ktliiopians  and  mendicants  of  Abvs- 

■it  » 

sinia."  Heck''  (piotcs  SauvaLre's  **  Nosoloury  "  regarding 
a  mendicant  wlio"gave  his  child  all  the  apix-arances  of 
hydrocephalus  by  blowing  air  uiwier  the  tei^ument  of  the 
head  near  the  vertex."     He  also  cites  a  case  of  emphy- 


sema of  the  abdominal  parietes,  induced  by  a  woman  who 
wished  to  feign  dmpsy. 

Sir  George  Ballingall  *  declares  that  the  artificial  pro- 
duction of  this  for  the  simulation  of  other  diseases  is  regu- 
lated by  a  recipe  current  in  the  British  army. 

The  differential  diagnosis  of  the  tumors  so  caused  pre- 
sents no  diflSculty.  Jiobert  H.  M,  Dawbam. 

■ 

1  Treatise  on  tbe  DiseaseB  of  tbe  Ear. 

>  Plaies  du  larynx,  de  la  Uucbee.  etc..  par  le  Dr.  Paul  Heurteloup, 
Parte,  pp.  S^Tt.  >  Sunreiy,  vol.  11. 

*  Med.  Chir.  Trannctlons.  188S,  p.  75  et  mq. 

*  Handbook  of  Physical  DiafOMNito.  p.  27. 

*  London  Lancet,  January  3d,  I880,  and  Auinist  28Ui,  1806. 
"*  Gavin  on  Felffned  Diseases. 

"  Medical  Jurlsprudemre,  vol.  1.,  p.  74.       *  Military  Surgery,  p.  684. 

ENTER0PT08I8.— (Synonyms:  Glenard's  Disease, 
Splanchnoptosis  [Stilierf.) 

IxTRODiTCTORY  AND  HISTORICAL. — Anomalous  down- 
ward displacements  of  the  abdominal  viscera  were  de- 
scribed by  Virchow,  Lcube,  and  others,  several  years  be- 
fore Glenard's  monograph  appeared.  In  this  article, 
which  was  published  in  1885,  Glenard  set  forth  his  views 
upon  cnteroptosis  and  connected  therewith  certain  ner- 
vous phenomena  which  have  since  borne  the  name  of 
"Glenard's  disease."  Prominent  among  the  features  of 
this  symptom  complex,  which  Treves  is  pleased  to  call 
"that  medley  of  symptoms,"  are  downward  displace- 
ment of  the  stomach,  a  movable  right  kidney,  various 
digestive  disturbances,  and  often  very  typical  neuras- 
thenic symptoms. 

The  interest  thus  awakened  in  postural  anomalies  of 
abdominal  organs  by  Glenard's  article  is  as  keen  to-day 
as  it  was  eighteen  years  ago,  and  many  physicians  have 
verified  the  statement  of  that  autlior  which  he  made  with 
such  enthusiastic  earnestness  at  the  close  of  his  early 
monograph.  "I  can  affirm,"  wrote  Glenard,  "that  the 
physician  who  will  follow  my  directions  and  strive  to 
verify  my  statements  in  such  cases  will  find  in  his  prac- 
tice the  satisfaction  which  a  positive  diagnosis  gives  to 
both  physician  and  patient,  from  which  alone  a  proper 
prognosis  can  be  made,  and  that  satisfaction,  the  greatest 
of  all,  which  directs  the  treatment  and  avoids  for  the 
patient  the  trial  ui)on  him  of  so  many  remedies,  while  at 
the  same  time  it  secures  him  relief  and  prevents  the  phy- 
sician himself  from  falling  into  thenipeutic  scepticism. 

The  investigations  made  by  the  French  were  rapidly 
followed  by  similar  Avork  among  the  German  clinicians, 
with  the  result  that  another  view  of  the  cause  of  the  dis- 
placements was  advanced.  Then  the  English  and  Amer- 
ican writers  contributed  articles  and  case  reports  upon 
the  subject,  dealing  with  the  nature  and  anatomy  as  well 
as  with  the  etiology  and  treatment  of  the  disease.  One 
cannot  close  this  introductory  historic  note  without  men- 
tioning the  fact  that  the  lectures  of  Arthur  Keith  on  the 
nature  and  anat<)my  of  Glenard's  disc^ase  comprise  one 
of  the  best  studies  upon  this  pha.s(^  of  the  question  yet 
published  and  will  he  duly  recognized  later  in  this  article. 

The  (tp}dication  of  the  ttnn  Enteroptfms. — It  would  ap- 
pear that  (tlenard's original  article  included  adescription 
of  a  displacement  of  the  intestines  alone.  The  Germans 
broadened  the  application  of  the  term  and  made  it  to  in- 
clude, in  most  instances  at  least,  ptosis  of  all  the  abdom- 
inal visecru.  Schwenit,  however,  pleaded  that  the  term 
WHS  a]>plicable  when  at  least  two  of  these  organs  suffered 
downward  dislocation.  If,  on  the  other  iiand,  one  would 
wish  to  be  specific,  the  organs  so  displaced  might  be 
specified  by  ya^troptosis,  for  instance,  or  nephroptosis^ 
and  so  on. 

Ktiolooy. — The  study  of  visceral  ptosis,  from  the 
etiologie  stand p<nnt.  has  provoked  a  variety  of  theories 
dilTering  so  widely  that  it  is  manifestly  impossible  to  find 
one  theory  broa<i  enough  to  explain  all  cases.  It  has 
been  urged  that  cnteroptosis  is  a  ccmgenital  anomaly 
(.Stiller);  that  it  is  a  constitutional  ailment  (Schwerdt), 
a  general  atony  of  nervous  system  and  muscles;  that  it 
is  the  result  of  wearing  corsets,  or  tight  waistbands  with 
heavy  skirts  (Meinert) ;  that  it  is  a  result  of  a  neurasthenia 
basis  (Charcot) ;  that  rapid  emaciation  or  a  severe  illness 


4S(; 
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jverlifling  or  frequent  preg- 


fiplal  or  an  cnibr3-oiilc  type  (Kosvngart);  and  the  l&test. 
HDil  by  DO  menns  Uie  Icaet  ably  aupported  theory,  ia  that 
whii^h  would  regard  enteroptosfg  as  "a  result  of  a  viti- 
ated method  of  reapiraiimi,"  and  aaaiKn  ll  to  a  place 
among  resptratory  diacaseB  (Arthur  Keith). 

It  Is  admitted,  me  believe,  that  there  arc  several  fac- 
tors whicli  mamtoln  the  various  abdominal  orgaos  in 
position,  and  of  Iheae  the  most  important  aJT ;  (1)  Tlie 
jntiS'Bbitomiual  pressure,  and  (2)  tbe  ligamentous  at- 
tachments of  the  viscera  to  the  liody  walls.  TheBB  two 
are  so  important  tbat  when  cither  falls  ptoda  may  result. 
Hence  It  may  be  said  tbat  these  factors  are  those  by 
which  the  normal  postural  relations  of  the  viscem  are 
maintained.  It  la  nut  dilficiilt  then  to  believe  that  any 
cause,  or  number  of  cauaea,  whicli  lowers  the  intra- 


would  readily  alter  the  relation  of  the  organs — especially 
of  the  heaviest  organs  or  of  those  with  weatiest  supports 
— and  result  in  ptosis. 
Thus,  as  one  reviews  Ibe  various  etiologlc  factors  sug- 

Sated  above,  one  Hnda  moat  of  them — perchance  all  of 
em — applicable  to  a  large  number  of  cases.  The  last 
theory  suggested,  however,  ~  enteroptosis  as  a  result  of 
a  vitiated  method  of  respiration, "  certainly  requires  some 
pxplaaation.  When  Dr.  A-  Keith  remarka  that  enterop- 
totis  is  a  result  of  a  vitiated  method  of  respiration,  he 
means,  doubtless,  that  &ulty  niovementa  of  tJie  dia- 
phragm, resulting  from  a  variety  of  causes,  determine 
visceral  ptoais.  and  that  whereas  under  normal  relations 
of  the  muscles  of  inspiration — the  diaphragtii.  the  exter- 
na) intercostalH.  and  the  intercbondrals— to  the  muscles 
of  eipintion,  and  cliicfly  those  of  the  abdominal  walls, 
there  Is  but  slight  downward  displacement  of  the  viscera. 
The  organs  swing  and  move  up<m  each  oilier,  often  as 
much  ^rward  as  downward,  maintainiog  their  normal 
positions  and  postural  relations.  As  a  result  of  various 
conditions  the  inspiration  muscles  may  "  gain  the  upper 
hand  and  the  muscles  of  expiration  yield."  and  ptosis  is 
induced.  This  writer  strongly  emphasises  the  impor- 
tance of  the  diaphraxni  in  bringing  about  the  changus 
incident  to  enteroptosTs.  He  remarka  that  the  inspiratory 
downward  displacement,  if  once  the  diaphragmatic  sup- 
ports commencv  to  yield,  isone  of  the  factors  in  the  causa- 
tion of  visceral  ptosis;  and  while  minimizing  the  Time- 
tion  of  visceral  bonils  In  the  causation  or  prevention  of 
enteroptosis.  he  maiutaios  that  the  active  contraction  of 
the  crura  is  the  most  important  factor  in  the  production 
ot  visceral  ptosis,  acknowledging  in  tlie  same  article  that 
while  the  supports  of  the  diaphragm  are  threefold — 
abdominal,  costal,  and  thoracic— doubtless  that  derived 
from  the  abdominal  muscles,  the  muscles  of  expiration. 
Is  of  the  most  importance. 

At  all  events,  one  is  justified  in  ascribing  lilghest  im- 
portance to  the  action  of  tliese  muscles,  since  it  appears 
that  the  normal  respiratory  swing  of  the  organs,  the 
stomach,  liver,  and  spleen,  gives  place  to  downward  dis- 
placement in  the  presence  of  relaxation  of  tliO' abdominal 
support,  or  what  is  even  worse,  perhaps,  when  the  body 
«avitj  is  constricted  by  corsets  or  distorled  by  disease, 
the  action  of  the  diaphragm  pushes  the  organs  down. 
Corsets  when  applied  prevent  an  inspiratory  downward 
displacement  of  the  hvi#,  but  when  removud  the  relaxed 
roodition  of  the  muscles — being  too  weak  to  oppose  the 
dropping — favors  ptosis. 

"The  condition  cBScntlal  to  the  disnlacemcut  of  either 
kidney  1b  a  diminution  of  tlic  subdiaphragmatic  space 


thoracic  walls,  following  chest  or  spinal  disease,  and  (3) 
by  tlie  permanent  contraction  of  tlie  diaphragm,  which 
follows  a  relaxed  nr  paretic  condition  of  the  abdominal 
walls.'  The  left  kidney  is  not  displaced  so  frequently 
•a  the  right,  from  the  fact  that  "  the  left  hypochondrium 


is  provided  with  a  safety  valve  in  the  shape  of  the  splenic 
flexure  of  thecoloti."  So  that  when  the  aubdiaphrag- 
malic  space  is  lessened,  the  "colon  is  extruded  and  tha 
other  organs  are  left  undisturbed."  Again,  the  close  at- 
tachments of  kidney  to  spleen,  and  of  spleen  to  dia- 
phragm, prevent  diiocation.  From  the  domain  of  com- 
parative anatomy  one  may  gather  aomc  clew  also  to  this 
condition.  It  is  affirmed  that  witli  the  evolution  of  the 
orthograde  posture  and  the  orthograde  type  of  respira- 
tion, mesenteric  adhesiona.  which  appeared  one  after  the 
other  in  Sve  difTercnt  areas,  spread  out  and  bound  the 
alimentary  tract  more  and  more  to  the  abdominal  wall  aa 
the  animaJ  l)ecame  more  and  more  orthograde  in  posture. 
Hence,  various  degrees  of  extent  and  strength  of  mesen- 
teric adhesions  due  to  arrest  of  development  or  otherwise, 
may  help  to  account  for  visceral  ptoais,  in  some  in- 
stances at  least. 

Whatever  the  active  causes  may  be  which  bring  at)out 
enteroptosis,  it  may  be  said  tbat  the  Intra-abdominal  press- 
ure Is  lowered,  the  organs  may  be  pulled  down,  and 
there  is  more  than  a  mere  probability  that  a  congenital 
predisposition  exists  in  the  character  of  the  supporting 
tissues  of  the  organs,  whether  these  be  ligamentsor  mus- 
cles, or  both. 


Cllvic 


,  Features. 


6v3(PTOMS. — Enteroptosis  does  not  invariabiv  give  rise 
to  symptoms,  or,  in  other  words,  a  considerable  degree 
of  downward  displacement  of  one  or  more  of  the  abdom- 
inal organs  may  exist  without  calling  forth  any  com- 
plaints. On  the  other  hand,  however,  whether  as  a  re- 
sult or  not  cannot  always  lie  established,  one  finds  a 
variety  of  symptoms  referable  to  the  digestive  tract,  the 
nervous  aystem,  the  condition  of  the  blood,  and  so  on; 
Ina  word,  all  manner  of  subjective  symptoms  may  exist, 
from  the  severest  abdominal  pain,  usually  spasmodic,  ta 
the  mildest  pancsthesia. 

It  must  be  admitted,  liowever,  thai,  prominent  and 
more  frequent  among  the  complaints  urged  by  the  sub- 
iecta  of  enleroptoais,  are  those  of  digestive  disturbances — 
distressful  weight  after  food,  referred  to  the  right  upper 
quadrant;   sometimes  spasmodic  pain; 


TRfCAS- 


iting,  flolulence,  constipation,  and  throbbing  in  the  ab- 
domen, Tlie  distress,  which  in  pronounced  cases  \a  for 
the  most  purt  constant  and  referred  to  the  upper  quad- 
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rAOU.  is  promptly  relieved  on  asauniiDg  llie  Ijorizontal 


FIG.  fiUO.— Lkt«ra1  V1«it  of 


Subject. 


laent  while  ape&kiag  of  their  symptoms.  It  1b  iiit«rest- 
lug,  in  this  connectioD.  lo  uotc  that  coDstipatioii,  which 
In  one  case  under  the  writer's  observstioo  was  very  ob- 
Btinkte,  at  different  periods  always  disappeared  when  the 
patient  lay  in  bed  for  a  few  days. 

It  has  been  Been  that  the  subjects  of  enturoptosis  are 
mostly  women.    Those  in  whom  the  condition  is  marked 


arc  iisnnlly  tiilt  and  Iliin.  with 
while  the  fai'inl  <'\|ir('ssiiin  in 
a  "  DCUTUHllicnk  InisIk,"  !in<l.  ii[< 


i,  in  < 


s  of  \ 


DO  coinpnclncas  of  form. 

onlijig  to  Ki'ith  ami  Wil- 
'is,  there  is  i-omnionlv  n 
hr  cerviciil  region  of 'the 


marked  forward  ciirvuliin 
■pine— "ewi'- neck." 

The  exHminalioM  of  the  iibilomen  shonld  t>c  niiiile 
Id  both  Ihe  upriirbt  ami  dorsiil  [vositions.  In  the  former 
attitude   one   IIiiiIb.  in    typical   lutscs,  the  lower  part 

488 


of  the  abdomen  flaccid  and  prominent,  overluingiDg 
the  symphysis  pubis — the  "  HSngebaucb  "  of  the  0«r- 
mans  (Fig.  5140),  contrasting  strongly  with  the  upper 
quadrants  which  are  usually  flat  or  hollowed  out, 
Meluert  holds  that  such  a  pendulous  abdomen  holds  a 
dilated  stomach  and  not  a  dislocated  one.  It  is  in  the 
dorsal  position,  however,  that  one  gets  positive  evidence 
of  the  postural  anomalies  of  enteroptods.     The  epigas- 


trium is  usuallj'  flat  and  sotnewliat  scapbold.  with  wide- 
spread pulsations,  while  the  peri -umbilical  region  is 
prominent.     Peristaltic  waves  may  be  seen  crossing  the 


palpation  or  by  directing  the  patient  to  lift  tjie  head  and 
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shoulders  unaided  by  tlie  liaads  r>r  elbows,  wtii-u  a  prom- 
inent central  ridge  appears  ruDDini;  from  ttic  ensiform 
cartilage  downward.    The  usual  melliods  for  determia- 


flo.  Sl-U.— SbowlDK  (iulroptcwis  uid  N^JbroptoalB.    P,  Tbe  "forde 

collque  inDiverae."     IPancrvu  Is  nell  Bbown.) 

log  tlie  positions  of  the  different  organs  should  be  re- 
sorted to:  palpation  and  percussion  for  the  solid  organs, 
while  inflation  and  illumination,  as  -weW  as  auscultatory 
percussioD,  may  delerminc  the  situation  of  the  stomacli, 


)iDiirb.    Ptod*  or 


etc.  Of  these  methods  there  seems  but  little  doubt  that 
Inllation  is  tlie  most  ucciinite.  It  is  ini|iortaiit  iif  course 
to  distinguish  between  ii  disjilaccd  stomaclj  and  a  diluted 
stomach.  Indeed,  when  that  organ  isdisjiliiced  it  is  usu- 
al I  v  dilated  to  some  cxtcitt. 

The  organs  usually  found  prolapsed,  in  cases  of  eut-er- 
optosis.  are  lliu  stoiiiacli.  the  rijcht  ki<tney  (movable  or 
floating),  and  the  colon  (Fig.  5180).    There  is.  however, 


iocreosing  evidence  to  sliow  tliat  tlie  liver  is  much  mors 
frequently  dislocated  than  was  at  one  time  supposed. 
Theieft  kidney  and  the  spleen  are  Implicated  in  thiscou- 
ditiou  rarely  as  compared  with  the  right  kidney.  The 
pancreas  may  be  displaced  also,  chiefly  at  its  bead.  Not 
infrequently  the  pelvic  organs  suffer  the  same  displace- 
ment. The  diaphragm  and  hesrt  may  participat«  In  a 
general  ptosis. 

With  reference  to  the  determination  of  the  position  of 
the  stomach,  it  is  important  [o  remember  that  normally 
tlie  lesser  curvature  does  not  come  into  view  when  the 
organ  is  intlat«l,  and  that  the  whole  of  tlie  organ  lies 
above  the  umbilicus.  Hence,  when  the  lesser  curvature 
is  seen,  and  its  normal  relation  to  llie  greater  curvature 
(four  to  four  and  one-lialf  inches)  is  not  greatly  altered, 
gostropUisis  Is  present,  and  in  pro|>ortiou  as  tlie  lesser 
curvature  approaches  the  umbilicus,  or  goes  even  below 
it.  an  increasing  degree  of  gastric  dislocation  obtains. 
The  stomach  is  sometimes  seen  in  the  oblique  or  almost 
vertical  position  (Figs,  S141  and  5143).  and  not  infre- 
quently the  pyloric  end  is  dilated,  forming  a  three-quar- 


ter circle  with  the  umbilicus  as  centre  when  outlined 
upon  the  abdomen.  A.gaiu.  ttic  stomach  may  be  some- 
what V-sbapt.ll  (Figs.  5143  and  S144). 

What  is  the  small  band  which  Is  palinble  running 
across  the  alxlumen  about  two  Indies  or  so  above 
the  umbilicus?  (Fig3.6142,  i  and  6144,/'.}  Glfnard 
termed  it  "la  corde  colique  transverse,"  and  regarded 
it  as  the  "colon  transvcrsum."  There  is  good  reason  to 
doubt  the  correctness  of  this  view.  If  the  stomach  is 
low  tticcoloD  is  generally  lower,  and  in  a  case  in  which  the 
Imiid  was  most  typically  found  by  tlic  writer,  operstioa 
proved  it  to  be  the  pancreas.  In  palpation  of  the  abdo- 
men Qleuard  laid  special  stress  upon  a  test  of  consider- 
able diagnostic  value.  The  examiner,  standing  behind 
the  patient,  who  is  also  iu  tlie  erect  position,  places  both 
hands  flatly  over  the  lower  zone  of  the  abdomen  an<i 


affords  considerable  relief  to  the  distressing  dragging 
sensation  felt  in  the  epigastrium  and  abdomen.  At  the 
same  time  the  result  when  "Tcpreuve  (iesangle"  is  ap- 
plied, is  an  iu<lex  to  the  treatment.  (I  am  greatly  In- 
debtetl  to  my  house  pliysieian,  Dr.  J.  R,  Byers,  for  the 
accompany  ing  illustrations.) 
Stilkr'B  Hign.     (Costa  fiuctimns  decima.) — Stiller  re- 
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gards  eoleroptods  as  of  a  neuTastlieDJc  origin,  and  looks 
upon  the  presence  of  a  floating  tenth  rib  as  Indicative  of 
the  presence  of  a  neurasUienlc  tendency.  Observations 
upoD  this  point  reported  by  Melnert,  Zweig,  Araeill,  and 
oUiers.  go  to  show  tbat  tlus  sign  in  the  diagnosis  of  en- 
teroptosiB,  or  neurasthenia,  is  scarcely  so  Important  as 
Stiller  would  bave  it. 

Witb  respect  to  the  relation  of  enteroptosis,  more  espe- 
cially gostroptosis,  to  chlorosis,  it  must  be  said  that  it  is 
not  that  of  cause  and  effect — no  cbarocterislic  blood  con- 
dition is  found  in  cases  of  enteroptosis.  and  many  cases 
of  chlorosis  occur  in  which  there  is  no  evidence  of  vis 
ceral  displacements. 

Jaundice,  which  Las  been  seen  in  several  cases,  may 
result  from  a  variety  of  causes.  "Gall  stones  are  com- 
tnonly,  if  not  always  present,  in  cases  of  enteroptosis. " 
Tliis  statement,  made  by  Dr.  A.  Eeitb,  seems  rather  too 
broad,  althongh  it  must  be  admitted  "  that  the  condition 
of  visceral  ptosis  favors  tlielr  formation."  However, 
there  can  he  no  doubt  that  the  altered  relation  ot  the  bile 
ducts  and  organs,  especially  the  right  kidney,  the  liver, 
and  the  duodenum,  luigbt  in  a  variety  of  ways  cause 
obstruction  to  the  outflow  of  bite  and  thus  induce  Jaun- 

Pathologv,— It  may  be  well  before  laking  up  the  diag- 
nosis of  this  condition  to  consider  more  particularly  the 
patliology  of  enteroptosis.  The  symptoms  of  enteropto- 
sis may  be  accounted  for  by  various  theories,  which  for 
convenience  fall  under  three  headings : 

1.  The  mechanical  theory  of  Ql^nard. 

2.  The  neuro-mechanical  tlieory  of  Heinert. 

8.  The  neuro-intoxication  theory  of  Scbwerdt. 

The  first  theory,  though  not  a  purely  mechanical  one, 
does  not  ask  for  any  antecedent  nervous  cause,  but  im- 
plies a  weakness  of  the  suspensory  ligaments  of  the 
transverse  colon,  esiiecially  the  colo-hepatic  ligament. 
The  descent,  Glenard  claims,  begins  at  the  hepatic  flexure 
and  the  other  events  incident  to  the  disease  follow — 
entero- stenosis,  due  to  a  kinking  of  the  colon  at  the 
point  of  prolapse,  the  gastropiosis,  the  constipation, 
Buto-intoxlcation,  tbe  neurotic  manifestations,  ei«. 

Under  the  second  theory  Stelnert  attributes  the  symp- 
toms associated  witb  dropping  of  the  viscera  to  the  con- 
stant stimulutionandinritationof  the synipatlielic nerves, 
OS  a  result  of  pulling  and  stretching  of  these  nerve  fibres. 
The  blood-forming  organs  and  the  general  nervous  sys- 
tem participate  in  this  abnormal  irritation  and  stlm'iila- 
tion,  and  chlorosis,  ucurosss.aud  a  variety  of  vaso-niotor 
disturbances  are  thus  induced. 

Schwjunlt  believes  tliHt  Ihenervous  system  is  primarily 
at  fault ;  the  flbre  of  Ilie  indivi<lual  is  toneless,  the  fuiic- 
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sened, ptosis  follows.  There  Is  a  stasis  in  tlie  blood  and 
lymph  vessels,  the  bowel  contents  slagnati^  and  decom- 
pose, excretions  at'cumulate ;  absorption  of  poisonous 
products  giN'S  on,  and  intoxication  is  the  result — dyspep- 
sia, beailache.  ana'niia.  palpitation,  neurasthenia,  etc. 

DiAtiNosis. — In  tbe  great  majority  of  cases  one  may 
anspect  the  coiulitiim  romi  the  complaints  made  by  the 
patient — digestive  disturbances,  distress,  not  necessarily 
pain,  in  the  stomach  on  getting  up  in  tbe  morninjc,  or 
after  being  In  the  rccuniueut  iKmture  for  sonic  titiii', 
dmggins  under  the  right  costal  margin,  a  feeling  an  if 
aometbing  falls  over  to  the  left  side  when  the  piilit-nt 
turns  on  that  side,  constipation,  hkck  of  energy,  and  oilier 
ncuntsthi-nic  symptoms.  The  patient  is  generally  Kk-nder 
and  of  lean  ha'bit. 

An  exiitnination  of  I  be  abdomen,  however,  is  necessary 
to  correct  or  justify  the  Ruspieiou  deriveii  from  Ihu  coui- 
plaiuts.  The  contour  of  ibe  abdomen  may  fiittbei'  sug- 
gest a  condition  of  splunchnoptusis  and  iiiiiation  of  the 
Stomach  by  means  of  tartaric  acid  and  bicarbonate  of 
soda,  or  air  cautiously  pumped  in.  reailily  and  accurately 
serves  to  locate  that  iiigan.  The  solid  organs  may  be 
palpnted,  and  it  is  rccomn)cnde<l  to  fxamiiiv  tlie  liver 
while  the  patient  is  in  the  upright  iMBiition.  Displace- 
ments of  this  organ  are  doubtless  much  more  frequent 
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than  might  be  supposed.  Judging  from  Uie  results  of  ex- 
amination in  the  durial  position.  Tbe  riebt  lobe  of  the 
liver  in  some  cases  projects  in  a  tongue-like  process  be- 
low the  costal  margin.  It  has  been  described  as  Rledel'a 
lobe,  and  may  occasionally  be  somewhat  misleading. 
The  test  known  as  "I'epreuYe  de  songle,"  already  de- 
scribed, should  be  applied  in  all  suspected  cases.  It  is 
scarcely  possible,  after  a  careful  examination,  to  mistake 
enteroptosis  for  any  other  condition.    Doubtless  many 


tbe  umtilllcui  u  centre. 


Among  others  at  least  two  instances  of  mistaken  dtag- 


5 able  misleading  mass,  while  in  the  other,  recurrent  jai 
Ice  was  thought  to  be  due  to  gall  stones  or  a  "  sluggish 
liver,"and  the  horseback  riding,  rowing,  walking,  canoe- 
ing, recommended  for  its  relief,  aggravated  all  the  symp- 
toms. On  the  otiier  hand,  there  Is  danger  of  attempting 
to  explain  too  many  symptoms  by  visceral  ptosis. 

PiiouNOBiB, — Many  patients  recover  entirely,  losing  all 
symptoms  and  signs  of  the  disease.  The  majority  may 
recover  from  the  evil  train  of  symptoms,  the  ptosis  exist- 
ing in  part  at  least.  It  may  be  fatal  as  the  result  of  the 
cxnauation  and  intoxication  in  extreme  cases. 

Treatment. — The  indications  f<Tr  the  treatment  of 
enteroptosis  as  originally  recommended  by  Gl^nord  can 
scarcely  be  improved  upon.     They  are  as  follows; 

1.  Tbe  intestines  must  be  elevated  and  kept  in  their 
new  position, 

2.  The  alxiominal  pressure  must  be  increased. 

3.  The  bowels  must  he  n-gulated. 

4.  The  sccretious  of  the  intestinal  glands  must  be  in- 
creased. 

5.  The  digestion  and  nutrition  must  be  regulated  and 
stimulated. 

6.  The  whole  organism  must  be  strengthened. 

If  a  cause  can  tie  fixed  upon  as  inducing  or  aggravat- 
ing the  displacement,  let  it  be  removed.  Those  measures 
will  best  meet  all  these  reijulremcnts  which  Increase  the 
strength  and  raise  the  tone  of  the  whole  musculature. 
It  seems  in  mo.it  cases  t<i  be  a  question  of  nutrition,  rest, 
good  food.  mil<l  yel  efficient  purgatives,  or  better  still 
'  I,  occusionally  gastric  lavage,  with  drugs  directed 
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against  fermentative  processes  in  the  early  stages  of  the 
treatment,  as  indicated.  It  is  of  tlie  liighest  importance 
to  increase  tlie  strengtli  of  the  abdominal  muscles  by 
regulated  exercise.  Belts,  or  abdominal  supporters,  so 
highly  reconnnended  and  in  such  variety,  are  of  doubt- 
ful utility.  Only  those  belts  which  increase  the  intm- 
alnlominal  pressure  shouhl  be  used.  They  encircle  the 
abdomen  and  exercise  the  same  degree  of  pressure  over 
the  whole  abdominal  surface.  It  is  not  only  futile,  but 
often  harmful,  to  attempt  to  hold  a  kidney  or  a  stomach 
in  place  by  any  special  device  externally  applied. 

With  respect  to  surgical  treatment  of  this  condition, 
it  must  be  stud  that  it  should  be  undertaken  only  after 
other  methods  have  failed,  and  then  only  with  the  great- 
est care,  especially  in  those  cases  in  which  the  neuras- 
thenic element  is  strongly  manifest,  for  such  ))atients  are 
often  worse  mther  than  belter  after  surgical  interference. 
Duret  first  oiti^raled  in  1894,  lifting  the  stomach  and  fix- 
ing the  serosa  of  the  lesser  curvature  of  the  stomach  to 
the  parietal  peritoneum  and  muscle  of  the  anterior  wall 
of  the  abdomen.  Byron  D.  Davis  (1897),  Beyea  (1898), 
Hartmann  (1899),  Treves,  Bier,  and  Webster,  have  oper- 
ated with  varied  success  on  similar  cases.  Beyea  and 
Stengel  shortened  the  gastric  hepatic  omentum  and  gas- 
trophrenic ligament  by  plicating  with  multiple  sutures, 
thus  bringing  the  stomach  up  to  its  normal  position. 
Webster,  selecting  those  cases  in  which  there  was  sepa- 
ration of  the  recti  muscles,  sought  to  increase  intra- 
alHlominal  pressure  by  resecting  the  fascia  of  these  mus- 
cles and  then  suturing  the  muscles  tocether. 

William  Jhafccdi  Hamilton, 
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ERYTHROL  TETRANITRATE,  C\H«  (0X0,)..  is  ob- 
tained  bv  the  action  of  nitric  acid  on  the  tetnitomic  alco- 
hoi,  erythrite,  a  substance  found  in  sevenil  difTerent 
lichens,  especially  RtfceUii.  It  occurs  in  colorless  lamel- 
hp,  melts  at  iW  C.  (142'  F.),  is  insolul>le  in  water,  and 
dis.s<jlves  readily  in  alcohol  an<l  ether.  On  iiercussion  or 
when  rapidly  heated  it  explodes  with  great  violence,  and 
one  fatality  has  occurred  from  its  trituratitjn  with  sugar 
of  milk,  in  direct  sunlight  it  turns  yellow  and  gives  oil 
nitrous  fumes. 

The  drug  is  a  vasodilator,  and  its  action  differs  from 

that  of  amvl  nitrite  an(i  nitioirlvcerin  in  no  essential  e.\- 

cept  that  it  is  slower  in  its  ons<'t  and  more  lasting.     It  is 

^said  to  take  half  an  hour  for  the  pn)duction  of  vasodila- 


tation,  and  several  hours  for  the  effect  to  wear  off.  The 
dose  is  gr.  ^-i.  (0.015-0.06  gm.),  most  conveniently  ad- 
ministenMl  in  tablet  triturates.  Bradbury  recommends 
3  i.  (4  c.c.)  of  a  1  in  60  alcoholic  solution  repeated  every 
four  to  six  hours.  W.  A.  Bfistedo. 

ERYTHROMELALGIA.— This  affection  was  originally 
described  by  Weir  Mitchell  in  1872  as  follows:  "A 
chronic  disea.se,  in  which  a  part  or  parts — usually  one  or 
more  extremities — suffer  from  pain,  Hushinj^,  and  local 
fever,  made  far  worse  if  the  part  hangs  down,"  and 
writers  since  then  have  not  been  able  to  agree  upon  a 
definition  more  satisfactory  than  this  descriptive  one. 
Up  to  the  present  time  about  one  liundred  cases  have 
been  reported  and  di.scussed  by  neurologists  and  path- 
ologists, the  questions  of  its  pathogenesis,  and  of  whether 
the  affection  is  properly  a  distinct  disease  or  entitled  only 
to  be  called  a  group  of  symptoms,  having  excite<l  much 
interest.  To  these  topics  we  shall  return  in  their  proi)er 
place. 

The  subjects  of  erythromelalgia  are  usually  middle- 
aged  people,  sometimes  young  adults,  but  seldom  chil- 
dren. Many  more  malesare  attacked  than  females,  and 
the  predispovSing  causes  are  such  as  men  are  more  liable 
to  than  women,  viz. :  occasionally  traumatism,  as  from  a 
stone  falling  upon  the  foot,  exposure  to  wet  and  cold, 
especially  when  repeated,  long  standing  at  fatiguing 
work,  sometiuH's  exceptionally  exposure  to  heat,  as  in 
working  at  a  furnace.  Also  malaria,  syphilis,  amcmia, 
alcoholism,  hysteria,  and  dyspeptic  states  are  all  believed 
to  stand  in  a  causative  relation  to  it.  It  is  also  found 
associated  with  various  other  general  diseases,  and 
particularly  thosi'  of  the  nervous  system.  Reynolds 
menti<ms  one  ca.se  as  coming  on  suddenly  soon  after 
confinement. 

l:>VMPTOMs. — The  most  distinctive  and  fundamental 
symptoms  are  those  originally  emphasized  by  Weir 
Jiiitchell.  He  also  in  his  most  recent  paper  on  the  sub- 
ject reminds  us  that  the  ])ure  type  of  symptoms  should 
be  looked  for  in  the  youngest  class  ot  patients,  for  in 
thos<*  who.  are  more  advanced  in  life  diseased  conditions 
of  the  arterial  or  nervous  system  may  exist  independent- 
ly of  erythromelalgia  and  lead  to  confusion.  The  U)Cfx\ 
sympt(mis  involve  almost  exclusively  the  peripheral 
parts  of  the  extremities.  The  three  chamcteristic  symp- 
toms are  localized  ;>////^  vetlneM,  and  tttrclliuf/,  suggestive 
of  infiammation  and  yet  to  be  carefully  discriminated 
from  it.  The  7></i/i  isapt  to  be  the  first  abnormality  to 
attrjict  attention,  involving  most  frequently  the  great 
toe,  the  heel,  the  ball  of  the  foot  on  its  inner  or  outer 
side,  or  the  metacarpo-jihalangeal  articulation,  less  fre- 
quently the  upper  extremities,  or  exceptionally  other 
partes.  *  These  jiains  are  described  as  burning,  irritating, 
piercing,  and  as  sometimes  of  intolei'able  s<' verity,  "as  if 
the  i)art  were  being  destroyed  by  fire  "  (Kahane).  They 
are  at  fiist  occasional,  coming  on  at  varying  intervals  or 
after  special  exciting  causes:  then  they  become  intermit- 
tent and  then  constant,  although  there  are  reports  of 
cases  in  which  they  finally  ceased.  The  latter  part  of  the 
day.  especially  aft<T  exhausting  labor,  hot  weather,  a 
hanging  position,  also  motion,  all  intensify  the  suffering; 
while  on  the  other  hand  cold,  either  of  the  weather  or  of 
applications,  rest,  and  an  elevated  position  of  the  affected 
part  give  relief.  Thus  it  is  quite  characteristic  lor  pa- 
tients when  the  hands  are  the  seat  of  the  local  trouble  to 
carry  them  crosse<l  upon  the  chest  or  mi.stM)  above  the 
head  (Barlow). 

77/*"  redueM,  which  is  the  second  prominent  local  mani- 
festation, accomjianies  the  pain,  and  its  tint  is  variously 
described  as  fire-re<l.  violet,  livid,  the  latter  verging 
.sometimes  into  a  cyanosis.  Weir  Mitch(?ll  calls  it  rosy 
red  and  congestive,  and  the  disease  itself  has  been  called 
ml  neuralgia. 

The  KireUiiifj  conies  on  gmdually.  is  localized  like  the 
l^ain  and  redness.  esj)ecially  about  the  j()int,s.  ])ut  is  not 
marked  by  pitting*.  It  is  increased  by  motion.  Nor  is 
it  strange  that  this  association  of  symptoms  has  in  some 
cases  led  to  a  diagnosis  of  deep-seated  inflammation,  for 
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the  relief  of  which  incisions  have  been  made,  which, 
however,  revealed  nothing. 

The  seizures  tlius  characterized  were  called  by  Mitchell 
"vascular  storms."  They  may  last  for  several  hours  or 
may  extend  to  days  or  weeks,  the  local  feature  sometimes 
extending  to  parts  not  originally  involved.  The  seats  of 
attack  are  sometimes  symmetrical,  sometimes  not.  But 
in  addition  to  the  symptoms  already  mentioned  others 
show  themselves,  which  have  l>een  considered  not  char- 
acteristic of  erythromelalgia,  and  which  are  not  con- 
stant, but  still  may  be  of  importance  as  bearing  upon  its 
pathogenesis.  Thus  Eisner  and  Barlow  speak  of  hy per- 
idrosis  accompanying  the  paroxysm,  of  "innumerable 
droplets  of  perspiration  standing  upon  the  skin  at  the 
time  of  the  most  acute  pain."  There  may  be  a  condition 
described  as  local  asphyxia,  which  may  merge  into  cya- 
nosis. The  pulse  is  ohen  quickened,  which,  taken  in 
connection  with  the  changes  in  the  circulation,  may  be 
an  index  of  more  than  local  vaso- motor  disturbances. 
Lesions  of  sensibility  are  frequently  present,  hyperaes- 
thesia  and  panesthesia  most  commonly,  but  are  by  no 
means  constant  enough  to  be  regarded  as  characteristic 
of  the  disease ;  nor  is  the  motor  function  often  interfered 
with,  the  lesions  "when  occasionally  encountered  in  the 
more  advanced  cases  being  present  as  weakness  and  pare- 
sis. There  is  sometimes  muscular  atrophy.  Reflex  irri- 
tability is  infrequent.  The  trophic  lesions  associated  with 
the  local  manifestations  are  frequent  and  multiform.  The 
skin  may  be  either  thickened  or  show  changes  analogous 
to  the  "diffuse  idiopathic  atrophy  of  the  skin,"  of  derma- 
tologists, as  in  a  case  reported  by  SchUtz.  There  are 
sometimes  pigmentation  and  oedema,  and  lumpy  alter- 
ations of  the  joints  and  nails;  also  rhagades  and  ulcers 
may  develop.  It  is  also  quite  common  to  find  nodules  or 
papules  on  the  reddened  and  painful  areas  (Kahane). 
One  other  symptom  which  sometimes  presents  itself  is 
gangrene,  considered  by  some  to  be  a  feature  of  indu- 
bitable cases  of  erythromelalgia,  its  occurrence  depend- 
ing upon  the  greater  or  less  severity  of  the  disease 
(Sachs),  and  by  others  as  indicating  its  alliance  with 
Raynaud's  disease. 

Such,  then,  are  the  local  changes,  which,  says  Rey- 
nolds, are  the  only  symptoms  in  twenty  per  cent,  of  the 
cases.  The  disease  is  essentially  chronic  and  of  very 
gradual  development.  Barlow  refers  to  one  case  which 
lasted  for  twenty -seven  years,  the  affection  limited  to  the 
sole  of  one  foot;  Eisner  to  one  involving  the  left  index 
finger  only,  for  sixteen  years,  amputation  of  the  finger 
finally  relieving  all  the  symptoms. 

Interesting  as  erythromelalgia  has  proved  to  neurolo- 
gists, it  is  its  pathological  position  which  has  given  rise 
to  the  most  discussion,  for  its  symptomatology  is  well  rec- 
ognized and  its  diagnosis  not  ordinarily  attended  with 
difficulty.  Still  there  have  been  but  few  autopsies  re- 
ported. The  opi>ortuiiity  of  examining  amputated  parts 
has  indeed  been  availed  of,  but  the  fintlings  have  not  led 
to  general  agrrenient  as  to  its  pathological  anatomy,  and 
Cassirer.  writing  in  11)01,  says:  "We  are  still  to-day  far 
removed  from  any  certain  knowledge  of  the  pathological 
anatomy  of  erythromelalgia."  Consequently  its  patho- 
genesis has  not  been  siitisfnclorily  determined.  Nor  have 
the  questions  whether  it  is  ever  an  idiopathic  disease,  or 
whether  it  is  merclv  a  ** symptom  complex,"  associated 
with  various  other  diseases,  been  answered  conclusively. 
It  would  1)(?  impossible  here  to  go  into  the  details  of  this 
inquiry,  and  it  has  seemed  best  to  give  as  nearly  as  pos- 
sime  in  chnmological  order  the  views  of  the  principal 
authorities,  which  will  at  all  events  show  tin;  trend  of 
professional  opinion  and  develop  the  mooted  points. 

Weir  Mitchell  in  his  earlier  publications  refrained  from 
any  positive  expression  of  opinion  as  t<»  the  origin  of  the 
malady,  but  later  (1878)  regarded  it  as'*a  rano-motor  neu- 
rosis, which  might  occur  either  independently  or  in  asso- 
ciation with  spinal  or  cerebral  disease,  where  some  dis- 
tinct lesions  of  definite  regions  might  ultimately  be 
discovered."  Siibse<iuently  he  ex])ressed  the  view  that 
in  erythromelalgia  a  neuritis  of  the  finest  nerve  twigs 
may  be   present.     Lewin  and   Benda,  writing  in  1894, 


most  thoroughly  discussed  all  the  cases  that  had  been 
reported  up  to  that  time.  They  classify  these  cases  un- 
der three  headings:  1st.  Erythromelalgia  in  organic  dis- 
eases of  the  central  nervous  system.  2d.  In  functional 
diseases  of  the  central  nervous  system  (neuroses).  8d. 
As  a  peripheral  affection  (neuritis  and  neuralgia),  the 
latter  group  embracing  half  of  all  the  cases.  The  vaso- 
motor symptoms  are  always  secondary  to  the  neuralgic 
pains.  In  answer  to  the  question  whether  it  is  an  inde- 
pendent disease,  their  conclusion  is  that  it  is  not  a  dis- 
ease siii  generis,  but  may  be  associated  with  various  pe- 
ripheral and  central  diseases  of  the  nervous  system. 

In  1895  Eulenburg  wrote  that  he  had  reasons  for 
"•  thinking  that  the  starting  point  of  the  disease  may  l)c 
found  in  certain  sections  of  the  gray  axis  of  the  cord, 
especially  in  the  posterior  and  lateral  gray  substance,  and 
the  associated  fasciculi,  '^  an  opinion  which  has  had  great 
weight. 

Auerbach  in  1897  published  a  report  of  the  first  com- 
plete autopsy  made  on  a  case  of  this  disease.  There  waa 
a  normal  condition  of  the  peripheral  nerves  and  spinal 
ganglion  cells,  marked  degeneration  of  numerous  radical 
fasciculi  (WurzelbQndel)  in  the  cauda  equina,  on  one 
side  more  than  the  other,  belonging  to  the  first  or  second 
sacral  nerve  and  the  last  lumbar  nerve.  Pronmraced  as- 
cending degeneration  in  the  cord." 

In  1899  Weir  Mitchell  and  Spiller  report  that  in  ex- 
amining an  amputated  toe  from  a  patient  with  erythro- 
melalgia there  were  found  a  high  degree  of  degeneration 
of  the  nerves,  which  were  almost  completely  converted 
into  connective  tissue,  also  extreme  changes  in  the  ves- 
sels, thickening  of  the  media,  hypertrophy  of  the  intima» 
and  in  places  complete  closure  of  the  lumen  of  the  artery; 
and  on  this  finding  peripheral  neuritis  was  assumed  as 
the  basis  of  the  disease.  In  this  article  the  opinion  is 
still  held  that  certain  cases  may  be  due  to  some  form  of 
spinal  disease,  but  the  idea  o^  a  nerve-end  neuritis  is 
ur^ed.  These  examinations  and  othera  give  greater 
definiteness  to  the  discussion  of  the  pathological  relations 
of  the  central  and  peripheral  organs  in  the  development 
of  the  disease.  In  Dehio's  case  4  cm.  of  the  ulnar  nerve 
and  an  equal  length  of  the  ulnar  artery  were  removed 
just  above  the  wrist  for  erythromelalgia  involving  the 
hand.  The  little  finger  improved,  but  the  rest  of  the 
hand  remained  unchanged.  Examined  under  the  micro- 
scope the  piece  of  the  nerve  was  found  normal,  but  the 
artery  showed  marked  arteritis  of  the  middle  and  inner 
coats  and  some  diminution  of  the  lumen.  Barlow  indi- 
cates tliree  directions  in  w^hich  inquiry  as  to  the  path- 
ology should  extend:  1st,  to  the  peripheral  nerves;  2d, 
to  the  brain  and  cord,  especially  in  regard  to  the 
vaso-motor  centres;  and  8d,  to  the  blood-vessels.  He 
declares  that  the  disease  has  been  generally  regardetl  as  a 
vasomotor  neurosis  or  paralysis,  and  concludes  that  **in 
the  absence  of  obvious  nerve  disease  to  explain  the  arte- 
rio-sclerosis  we  are  led  back  to  the  hypothesis  that  the 
chief  fault  lies  with  the  vaso-motor  centres  and  their  ab- 
normal efferent  vaso-motor  impulses  leading  to  dilatation 
of  the  vessels  and  consecutive  disease  induced  thereby. 
Some  peripheral  strain  or  irritation  may  have  been  trans- 
mitted to  the  vaso-motor  centre  as  the  original  cause  of 
the  disturbance."  He  further  expresses  the  belief  that 
probably  the  change  in  the  vaso-motore  starts  centrally, 
especially  in  the  generalized  cases  of  the  disease,  although 
it  is  more  reasonable  to  suppose  that  in  uncomplicated 
cases  the  primary  change  starts  at  the  periphery.  The 
(juestion  whether  erythromelalgia  is  an  idiopathic  affec- 
tion or  should  be  considered  merely  a  group  of  symptoms 
appearing  in  association  with  various  primarj'  disea.<ies 
has  brought  out  a  diversity  of  opinion.  Collier  in  1898 
says  it  is  not  now  regarded  so  much  as  an  idiopathic  dis- 
ease as  a  group  of  s3'mptoms  occurring  in  other  affec- 
tions, and  Kahane,  writing  in  19<)0,  quotes  Lewin  and 
Benda.  Eulenl)urg  and  Levi  as  holding  the  same  view, 
and  says  the  conchision  reaclu'd  in  all  the  larger  compre- 
hensive statements  about  erythromelalgia  is  that  it  is  no 
individual  disease,  but  a  symptom-complex  accompany- 
ing   various    other   diseases   of   the   nervous    system. 
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Eahane  himself,  however,  fiually  gives  as  his  own 
opinion  that  it  should  be  ranked  among  tlie  acropathies, 
which  he  defines  as  those  affections  which  are  localized 
in  the  peripheral  parts  of  the  limbs  and  as  the  ultimate 
basis  01  which  are  assumeil  lesions  of  a  vaso- motor  nature. 
There  is  ereat  difficulty  in  determining  whether  the 
nerves  or  the  vessels  form  the  starting  point,  whether  we 
have  to  do  with  an  irritation  of  the  vaso-dilators  or  a 
paralysis  of  the  vaso-constrictors.  He  says,  in  conclusion 
of  a  long  and  careful  consideration  of  the  question,  that 
there  are  two  points  that  one  can  be  sure  of:  1st,  that 
erythromelalgia  belongs  clinically  to  the  group  of  acro- 
pathies; 2d,  that  it  is  to  be  referred  to  a  disturbance  in 
the  relation  between  the  systems  of  the  nerves  and  blood- 
vessels quite  without  regard  to  the  question  whether  it  is 
of  functional  or  anatomical,  central  or  peripheral  nature. 
In  his  conception  it  is  a  phase  of  disease  that  occurs  in 
one  series  of  cases  independently  and  in  another  as  an 
attendant  phenomenon  of  other  diseases. 

Sachs  had  found  the  blood-vessels  diseased  in  most 
cases,  but  the  nerves  not  in  many ;  the  changes  in  the  lat- 
ter he  believed  to  be  secondary.  He  says  erythromelalgia 
occure  as  an  independent  group  of  symptoms,  even  if  not 
an  individual  disease.  In  uncomplicated  cases  it  is  prob- 
ably to  be  referred  to  disease  of  the  peripheral  arteries. 
The  obliterating  arteritis  may  be  indirectly  connected 
with  central  disease,  but  may  be  wholly  inuependent  of 
such  influences.  In  1901,  Eisner,  on  examination  of  the 
arteries  incases  that  he  saw,  found  them  the  seat  of  occa- 
sional slight  thickening  of  the  intima,  but  the  nerves 
normal.  He  calls  attentitm  to  several  cases  in  which 
gangrene  of  the  extremities  occurred.  He  believes  that 
erythromelalgia  cannot  at  present  be  defined  as  a  disease 
per  Be.  Cassirer,  on  the  contrary,  is  constraineil  to  place 
himself  amon^  those  who  belieVe  the  disease  to  have  a 
certain  idiopathic  character,  while  recognizing  like  othere 
one  class  of  cases  of  a  peripheral  and  a  second  of  a  cen- 
tral origin.  Allchin  and  Saville  regard  the  disease  as  of 
vaso-motor  origin,  probably  allied  to  Raynaud's  disease, 
the  former  speaking  of  it  as  an  expression  of  vaso-motor 
ataxia.  Shaw  in  1903  analyzes  nine  cases  and  reports 
the  results  of  the  examination  of  amputated  toes  in  three 
cases,  stating  that  ^  vascuUir  change  was  present  in  all, 
mostly  an  increase  in  the  intima  of  the  arteries  and  occa- 
sionally thrombosis  and  changes  in  the  inner  coat  of  the 
veins.  The  nerves  were  investigated  even  to  their  ter- 
minations, and  no  degeneration  was  found,  nor  was  there 
Any  suggestion  of  increase  of  flbrous  tissue  in  the  trunk 
of  the  nerves.**  (Compare  Mitchell.)  He  says:  "In  no 
case  has  recent  degeneration  of  nerve  fibres  been  demon- 
strated, and  in  not  one  of  the  nine  cases  analyzed  was 
ansDSthesia  ever  present."  He  concludes  that  erythro- 
melalgia when  occurring  independently  of  central  ner- 
vous change  is  a.ssociatwi  with  but  one  morbid  picture, 
that  of  local  vascular  change.  Taubert  finds  erythro- 
melalgia traceable  to  disease  in  the  lateral  and  posterior 
columns  of  the  cervical  cord  (see  Eulenburg  and  others). 
Reynolds  calls  the  disease  a  vasomotor  neurosis,  and 
argues  in  favor  of  the  theory  of  primary  vaso-motor  dila- 
tation of  the  arteries  followed  in  the  way  of  compensation 
for  this  vaso-motor  paralysis  by  thickening  of  the  coats 
of  the  arteries  so  as  to  narrow  Ihe  lumen  and  stream  of 
blood  (quoting  Delafield,  Thoma,  and  Barlow  in  support 
of  his  views).  Starr,  sketching  the  phenomena  of  the 
**  vascular  storm,"  says :  **  The  dilatation  of  the  arteries  in 
the  extremities  results  in  an  extreme  condition  of  redness 
and  sensation  of  heat  and  pain.  After  hours  of  this  the 
extremities  may  suddenly  become  cold.  pale,  or  blue  and 
shrivelled  up,  presenting  the  appearance  of  the  hands 
after  long  soaking  in  hot  water;  and  this  alternation  of 
distention  and  contraction  of  the  blood-vessels  constitutes 
the  symptomatology  of  the  disease.  It  appears  to  be  a 
pure  vaso-motor  neurosis,  but  it  is  rarely  if  ever  attended 
by  any  trophic  disturbances  of  the  skin  or  nails,  such  as 
occurin  neuritis,  and  no  pathological  observations  are  at 
hand  to  establish  the  hypothesis  that  there  is  a  true  neu- 
ritis of  the  vaso-motor  nerves." 

If,  thereore,  we  should  venture  upon  a  rough  summing 


up  of  the  principal  pathological  features  of  erythromelal- 
gia as  indicated  in  the  preceding  brief  synopsis  of  recent 
authorities  we  should  say  that  opinion  was  settling  upon 
the  following  beliefs:  (1)  The  disease  is  considered  a 
vaso-motor  neurosis  ^angioneurosis,  Oppenheim);  (2)  the 
attribution  of  the  group  of  symptoms  to  disease  of  the 
posterior  and  lateral  spinal  gray  matter,  when  it  would 
be  called  secondary,  and  to  as  yet  undetermined  causes 
of  peripheral  origin,  where  some  would  call  it  clinically 
idiopathic  or  sui  generis;  (3)  its  association  with  the  ac- 
ropathies and  sometimes  with  Raynaud's  disease;  (4) 
there  is  much  more  evidence  connecting  the  disease 
locally  with  alterations  of  the  blood-vessels  than  of  the 
nerves,  but  good  authorities  deny  that  we  are  yet  in  posi- 
tion to  pass  finally  upon  its  pathology. 

The  TREATMENT  of  erythromelalgia  can  hardly  be  said 
to  aim  with  hopefulness  at  more  than  the  alleviation  of 
some  of  its  most  distressing  symptoms,  proof  of  which 
is  found  in  the  long  list  of  the  various  means  employed. 
Weir  Mitchell's  recommendation  of  rest,  cold,  ana  eleva- 
tion of  the  limb  affected  has  been  found  of  value,  based 
as  it  is  upon  well-known  observations  of  patients  that  the 
opposites  of  these  increase  their  sufferings.  Other  meas- 
ures to  be  noted  are  hydrotherapy,  electricity  (Eulenburg 
and  SchQtz  found  benefit  from  the  use  of  the  constant 
current),  massage  (although  Barlow  says  it  is  of  doubtful 
value  and  unbearable  during  the  paroxysms).  Of  course 
antisyphilitic  remedies  are  indicated  m  cases  in  which 
that  disease  is  believed  to  underlie  or  complicate  erythro- 
melalgia, and  among  drugs  which  are  more  or  less  ap- 
proved are  arsenic,  antipyrin,  the  bromide  of  potassium, 
morphine  (Morgan  reporting  a  case  of  recovery  after 
hypodermic  injections  of  morphine  and  atropine  twice  a 
day  for  three  weeks),  the  salicylates,  atropine,  and  ergot 
internally  as  well  as  ichthyol  externally.  It  should  also 
be  remembered  that  spontaneous  recovery  has  taken  place 
in  some  cases.  Further  than  this,  the  several  cases  re- 
ferred to  above  are  evidence  that  surgical  measures,  such 
as  the  stretching  of  nerves,  their  resection,  and  the  am- 
putation of  toes  and  fingers,  have  brought  relief  in  certain 
instances.  .It  should  be  noted,  however,  that  gangrene 
followed  operative  procedures  upon  nerve  and  vein  in 
one  case  of  Weir  Mitchell's  and  upon  amputation  of  a 
toe  in  another. 

The  references  given  below  are  mainly  to  the  chief 
articles  of  the  la.st  three  years,  the  reader  being  referred 
to  the  essays  of  Lew  in  and  Benda  and  of  Kahane  for  full 
bibliographies.  J,  Haven  Emerson. 
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EUCAINE  is  a  name  applied  to  two  different  but  closely 
allied  local  antesthetics  distinguished  as  Alpha-eitcaine 
or  Eueaine  "  -4  "  and  Beta-eucaine  or  Eucaine  **  A  " 

The  anaesthetic  effect  of  cocaine,  which  is  methyl-ben- 
zoyl-ecgonine,  CJ1H31NO4,  was  found  to  depend  on  the 
presence  of  both  the  methyl  and  the  benzoyl  groups  and 
not  on  the  ecgonine  radical.  So  with  the  desire  of  ob- 
taining the  anaesthetic  effect  of  cocaine  without  its  tox- 
icity, other  methyl-benzoyl  compounds  were  designed. 
Of  these  Eucaine*** A"  was  submitted  to  the  profession, 
and  was  for  a  time  extensively  employed ;  but  its  very 
irritating  effects  have  so  militated  against  its  desirability 
that  it  lias  been  largely  replaced  by  its  congener,  Eucaine 
''B,"  a  compound  of  less  toxicity  and  less  irritating  prop- 
crties 

Alpha-eticain€,  CH..  N.  C,.  (CH,),.  (CH«)j,.(CH,)a.  CC«- 
H.COO.COOCH,.  is  methvl-benzoyltetra-methyl-hy- 
drozy-piperidine-carbonic-acid-methyl-ester,  a  derivative 
of  tri-acetone-amine.  Its  hydrochloride  occurs  as  a  bitter 
white  crystalline  powder  soluble  in  10  parts  of  cold 
water,  7  of  boiling  water,  less  than  2  of  alcohol,  and  18 
of  glycerin,  and  is  very  slightly  soluble  in  ether  and  the 
fiz^  oils. 

Betoreueaine,  H.N.Cj,.  HCH..  (CH,),,.  (CH,)«.C.C,H.- 
COO.H,  benzoyl- vinyl-diacetone-alkamine,  is  also  a  bitter 
white  crystalline  powder,  and  its  hydrochloride  dissolves 
in  28  parts  of  water,  12  of  boiling  water,  80  of  alcohol, 
and  85  of  glycerin.  It  is  insoluble  in  ether  and  almost 
insoluble  in  the  fixed  oils. 

Both  eucaines  have  the  nature  of  alkaloids,  and  their 
hydrochlorides  have  been  the  salts  in  common  use;  but 
the  acetate  of  beta-eucaine  is  now  recommended  as  it  is 
readily  soluble  in  water.  The  solutions  of  eucaine  salts 
are  not  decomposed  by  boiling,  so  may  be  sterilized. 

The  pharmacological  action  of  the  eucaines  has  been 
studied  by  Cushny,  Vinci,  Ver  Eecke,  and  others.  The 
salts  are  not  absorbed  by  the  unbroken  skin,  but,  applied 
to  mucous  membranes  or  injected  into  the  tissues,  they 
paralyze  the  sensory  nerves  and  their  terminal  endings  at 
the  site  of  application  and  are  powerful  local  anaesthetics. 
They  are  said  to  produce  local  congestion  in  mucous 
membranes. 

In  large  dose  they  weaken  the  heart  by  direct  depres- 
sion of  tne  cardiac  muscle  and  its  contained  ganglia,  and 
in  addition  lower  blood  pressure  by  dilatation  of  the  arte- 
rioles. The  respiratory  centre  is  at  first  stimulated,  later 
paralyzed,  so  that  death  takes  place  from  asphyxia  (par- 
alysis of  respiration).  The  cerebral  centres  are  stimu- 
lated with  the  production  of  tonic  and  clonic  convul- 
sions ;  later  thev  are  paralyzed.  There  is  no  dilatation  of 
the  pupil  or  disturbance  of  the  accommodation  of  the 
eye,  but  the  conjunctiva  is  congested.  The  superficial 
epithelium  of  the  cornea  is  not  affected.  The  kidney  cells 
are  stimulated  and  the  quantity  of  urine  is  increased, 
with  increased  eliraination  of  nitrogen,  phosphorus,  and 
chlorides.  The  drug  is  not  found  m  the  urine,  and  ap- 
parently undergoes  decomposition  in  the  body. 

To  produce  general  poisoning  in  rabbits  and  guinea- 
pigs  it  requires  0.15-0.2  gm.  of  eucaine  "A"  per  kilo, 
and  0.4-0.5  gm.  of  eucaine  **B."  Cocaine  is  four  times 
as  poisonous  as  eucaine  "B,"  and  only  slightly  more 
toxic  than  eucaine  **A." 

The  uses  of  beta-eucaine  as  a  local  anopsthetic  are  prac- 
tically those  of  cocaine,  so  we  need  not  here  enumerate  its 
thenipeutic  applications.  The  consensus  of  opinion 
among  surgeons  (Bier,  Bainbridge,  Mo3'er)  would  seem  to 
indicate  that  it  is  weaker  as  an  anajsthetic  than  cocaine, 
whether  employed  subcutaneously  or  in  spinal  analgesia. 
Wallis  found  tliat  the  amount  required  for  a  small 
operation  averaged  3  i.-iss.  (4-6c.c.)of  a  four-per-cent. 
solution,  but  G.  W.  Crile  performed  a  painless  duodenos- 
tomy  with  8  c.c.  (  3  ij)  of  a  two-percent,  solution. 

Nearly  all  writers  agree  that  eucaine  tends  to  increase 
a  hypenemia  of  the  conjunctiva  or  nasal  mucous  mem- 


brane, and  Daw  bam  and  others  prefer  it  for  the  removal 
of  tonsils,  adenoids,  and  other  hypertrophied  tissues,  as 
it  does  not  cause  a  shrinkage  like  cocaine.  Poole  prefers 
cocaine  in  iritis,  as  eucaine  increases,  or  at  least  does  not 
decrease,  the  anterior  congestion. 

In  our  experience  eucaine  applied  to  mucous  mem- 
branes is  slower  in  its  action  and  much  weaker  than  co- 
caine; used  subcutaneously  it  is  somewhat  weaker.  We 
had  several  cases  of  local  ganerene  following  its  hypo- 
dermic use  in  abdominal  and  pleural  tapping,  though  in 
each  of  these  instances  the  injection  had  been  preceded 
b^  the  ethyl-chloride  sprav.  Cocaine  under  similar  con- 
ditions never  produced  a  slough.  Da  Costa  noted  a  slow, 
persistent  sloughing,  especiaUy  in  fatty  tissue,  bursae,  or 
tendon  sheaths.  He  also  notic^  inflammation  following 
its  use  in  the  bladder.  Shastid  reports  the  occurrence  of 
amblyopia,  rapid  pulse,  and  delirium  following  the  ap- 
plication of  a  five-per-cent  solution  to  the  inferior  tur- 
binate. 

Beta-eucaine  is,  then,  a  drug  of  anaesthetic  action  re- 
sembling tliat  of  cocaine,  but  somewhat  weaker.  It  pro- 
duces hyperaemia  rather  than  the  ischaemia  of  cocaine, 
and  has  no  effect  on  the  pupil,  accommodation,  or  the 
corneal  epithelium.  In  the  ordinary  dosage  it  is  non- 
toxic, and  is  reported  to  be  well  borne  where  there  is  an 
idiosyncrasy  against  cocaine.  Lilienthal  hias  frequently 
used  four  to  ten  grains  without  unpleasant  consequences. 
No  eucaine  habit  is  known.  The  drug  keeps  indefinitely 
and  can  be  sterilized  by  boiling. 

Solutions  of  one-  to  four-per-cent.  strength  in  normal 
salt  are  commonly  employed,  but  stronger  solutions,  ob- 
tained by  heating  the  liquid  and  using  warm,  are  some- 
times preferred.  Von  Mikulicz  uses  the  following:  9 
CocaincD  hydrochloridi,  0.5  gm.  (gr.  viitt.);  beta-euca- 
inae  hydrochloridi,  0.6  gm.  (gr.  viiss.);  sodii  chloridi,  2 
gm.  (gr.  zzx.);  aquae,  q.s.  ad  1,000  c.c.  (^zzzii.). 

W.  A,  Boitmh. 

EXOPHTHALMIC  GOITRE.--(Synonyms :  Graves' 
disease;  Basedow's  disease.)  These  namlA  have  been 
indifferently  used  during  the  last  sixty  or  more  yean  to 
express  a  fairly  well-defined  disease  in  which  more  or  less 
enlargement  of  the  thyroid,  protrusion  of  the  eves,  and 
certam  nervous  disturbances  {including  tachvcarcua)  form 
the  prominent  symptoms.  The  Irish  ph3rsunan,  Graves, 
who  described  the  coexistence  of  palpitation  of  the  heart 
with  enlargement  of  the  thyroid  as  an  affection  more  or 
less  related  to  hysteria,  was  antedated  in  his  observations 
by  Parry,  who  mentioned  the  same  combination  together 
with  exophthalmos  in  1825.  Some  years  later  Basedow 
also  observed  the  existence  of  exophthalmos  in  similar 
cases,  and  gave  the  description  which  has  connected  his 
name  with  the  disease.  Charcot,  too,  in  1844  and  1845 
described  such  cases  at  the  Salp^tri^re.'  Since  their  time 
an  enormous  literature  has  appeared  in  which,  while  the 
objective  descriptions  remain  very  constant,  the  most  di- 
vergent theories  have  been  advanced  to  account  for  the 
symptoms.  These  we  may  detail  in  discussing  the  eti- 
ology of  the  disease. 

Exophthalmic  goitre  is  an  affection  which  occurs  most 
frequently  in  women,  although  cases  are  by  no  means 
rare  in  which  the  same  phenomena  are  seen  in  men.  No 
very  precise  age  limits  can  be  set,  but  the  majority  of  the 
cases  appear  to  begin  after  the  age  of  pubert3%  and  to  in- 
crease in  number  as  the  climacterium  is  approached,  the 
onset  being  most  frequent,  according  fo  Osier,  between 
the  ages  of  twenty  and  thirty.  No  particular  station  in 
life  seems  to  predispose  to  the  disease,  but  it  is  usually 
observed  that  the  individuals  belong  to  neuropathic  fami- 
lies in  which  cases  of  epilepsy,  hysteria,  chorea,  or  even 
some  form  of  insanity  have  occurred.  Combinations  of 
epilepsy  and  exophthalmic  goitre  in  the  same  person 
have  been  described,'  in  which  cases  the  epileptic  seizures 
usually  give  place  to  the  symptoms  of  the  other  disease. 
Exophthalmic  goitre  is  a  very  widespread  disease,  not 
at  all  localized  m  certain  areas,  as  is  the  case  with  other 
forms  of  goitre  and  with  endemic  myxoedema  or  cretin- 
ism.    Indeed,  although  cases  in  which  exophthalmic 
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symptoms  supervene  after  the  long  existence  of  the  ordi- 
nary type  of  goitre  are  not  unknown,  the  disease  seems 
to  be  no  more  frequent  in  those  re^ons  where  goitre  is 
endemic  than  elsewhere,  and  the  comcidence  of  the  two 
conditions  must  be  considered  accidental.  Instances  of 
the  coexistence  of  exophthalmic  goitre  with  my^oedema 
have  also  been  obser\'ed,'  which,  although  probably 
accidental  and  not  indicating  any  close  relationship  be^ 
twecn  the  two  conditions,  have  a  significance  which  will 
appear  later. 

Symptoms. — The  onset  is  sometimes  very  slow  and 
gradual,  in  other  cases  it  is  extremely  sudden,  and  the 
svmptoms  reach  their  maximum  of  intensity  in  a  very 
short  time.  Usually,  but  not  always,  such  an  onset  is 
ascribed  to  sudden  violent  emotional  disturbances,  such 
as  a  fright  or  great  mental  strain,  etc.,  after  which  the 
patient  ieels  demoralized  and  incapable  of  effort,  and  the 
palpitation  of  the  heart  and  tremors  begin.  Prominence 
of  the  eyeballs  may  be  the  first  thin^  observed,  and  Ls 
noticed  by  the  friends  before  the  patient  herself  appre- 
ciates it. 

Of  all  the  symptoms  perhaps  the  most  constant  are 
those  referable  to  the  heart  and  circulatory  system  in 
general,  and  these  may  be  considered  under  several 
heads.  First  of  all  and  most  noticeable  is.  the  violence 
of  the  heart's  action — a  pounding  heart  beat,  that  may 
sometimes  be  violent  enough  to  keep  the  patient  awake, 
can  be  felt  over  a  wide  area.  Ix>ud  systolic  bruits  can 
often  be  heard  over  the  apex  and  base  of  the  heart  and 
along  the  vessels.  The  pulsation  of  the  arteries  is  ex- 
traordinarily violent  in  many  cases  and  is  readily  visible 
in  the  extremities.  There  is  usually  a  widespread  dila- 
tation of  the  capillaries  also,  and  sometimes  a  venous 
pulsation  can  be  made  out.  The  dilatation  and  violent 
pubation  of  the  vessels  are  especially  noticeable  over  the 
enlarged  thyroid  and  in  the  eye  grounds. 

Then  next  in  prominence  is  the  tachycardia,  which 
may  reach  the  highest  degree.  Usuallv  this  develops 
gradually  and  the  pulse  rate  increases  from  normal  up 
to  130  to  150  or  more  in  the  minute.  In  a  case  re- 
cently ob6er\'ed  in  the  Johns  Hopkins  Hospital,  a  rate 
of  200  per  minute  was  maintained  for  days.  The  ten- 
sion in  such  cases  usually  remains  high,  and  the  volume 
full.  F.  Miiller>  gives  a  sphygmographic  tracing  in  a 
case  whose  pulse  rate  at  the  time  was  176,  in  which  this 
is  illustrated,  there  being  a  sharp  initial  elevation  with 
frequent  bigeminal  pulsation.  Recent  researches  seem 
to  snow  (Donath,*  Spiethof!*)  that  the  blood  pressure  is 
in  some  cases  increased,  in  some  diminished,  but  by  no 
means  always  increased. 

Variations  in  the  pulse  rate  are  very  marked,  and  ex- 
citement or  exertion  has  a  mucli  (greater  influence  than 
in  a  normal  individual.  In  some  instances  it  is  impos- 
sible to  escape  from  the  idea  that  exhaustion  of  the 
heart  muscle  must  play  a  part  in  the  final  dissolution 
of  the  patient. 

Referable  to  the  central  nervous  system  more  directly 
we  find  a  variety  of  symptoms,  of  which  perhaps  the 
most  prominent  is  the  tremor.  This  is  involuntary  and 
fine  for  the  most  part,  leading  to  a  rapid  trembling  of  the 
hands,  muscles  oi  the  face,  and  indeed  of  any  and  all  of 
the  muscles  indifferently.  It  is  most  noticeable  to  the 
patient  in  the  attempt  to  perform  delicate  co-ordinated 
movements.  Writing  becomes .  difficult  or  impossible, 
and  the  characters  show  a  tremulous  irregularity.  Fi- 
brillary twitchiugs  of  the  tongue  are  usually  present,  and 
may  t!e  so  extensive  as  to  proiiuce  a  wave-like  undula- 
tion over  the  surface  of  that  organ. 

The  other  symptoms  referable  to  the  nervous  system 
are  chiefly  psychical.  Early  in  the  disease  tlie  patients 
feel  themselves  to  Ix?  irritable  and  excitable.  The 
friends  observe  a  change  of  disix)sition,  very  diff'orent 
from  that  observed  in  tlie  development  of  inyxaHlema. 
Instead  of  becoming  sluggisli  and  apathetic,  with  all  the 
mental  faculties  (IuIUmI.  tliese  patients  are  keenly  sus- 
ceptible to  every  outward  .stimulus,  and  the  mental  re- 
action is  a  relativelv  intense  one.  In  some  respects  this 
receptive  and  reactive  state  may  resemble  in  a  mild  way 


that  seen  in  the  maniacal  stage  of  the  maniacal-depres- 
sive insanity.  A  feeling  of  anxiety  often  dominates  the 
mental  state,  and  the  excited  patient  becomes  a  prey  to 
groundless  fears.  Insomnia  may  be  persistent,  leading 
to  great  exhaustion.  In  other  cases  fantastic  dreams 
occur  with  great  frequency,  and  may  pass  over  into  the 
waking  state,  so  that  the  patient  has  but  to  shut  lier 
eyes  to  see  all  sorts  of  forms  move  about  her,  or 
even  in  broad  daylight  the  hallucinations  may  occur. 
Delirium  and  the  wiliiest  maniacal  excitement,  or  stupor 
and  even  unconsciousness,  may  come  on  late  in  the 
disease. 

The  exophthalmos  is  not  an  invariable  feature,  al- 
though it  Ls  very  frequently  present  (Fig.  5148,  A  and 
B)\  it  may  be  unilateral,  but  is  usually  bilateral.  In 
its  onset  it  becomes,  as  a  rule,  grmlually  more  and  more 
noticeable,  but  sometimes,  as  it  is  alleged,  after  a  sud- 
den emotional  shock  it  may  appear  and  reach  a  high 
grade  within  a  very  short  time.  The  actual  extent  of 
the  protrusion  of  the  eyeball  it  is  difficult  to  measure, 
although  methods  have  recently  been  devised  wliich 
will  render  such  measurements  more  exact.  It  is  most 
noticeable  in  the  widening  of  the  aperture  of  the  lids 
which  it  produces,  and  by  the  staring  expression  which 
it  gives  to  the  face;  but* it  must  not  be  forgotten  that 
the  individual  variations  in  normal  people  in  this  re- 
spect are  very  great.  In  extreme  cases,  nowever,  such 
as  one  of  Basedow's,  the  eye  may  be  actually  dislocated 
from  the  orbit.  In  most  cases  it  is  possible  to  press  the 
eye  back  into  its  original  position  during  the  earlier 
stages  of  the  disease,  but  this  may  become  impossible 
later.  Many  consequences  of  this  protnision  have  been 
noted  in  the  literature,  and  as  signs  of  the  exophthalmos 
they  bear  the  name  of  their  observers.  Von  Graefe,  for 
example,  noticed  that  in  lowering  the  eyes  the  upper 
lid  did  not  follow  and  keep  the  sclera  covered  as  in  the 
normal  eye — the  so-called  von  Graefe 's  sign.  Stel wag's 
sign  consists  in  the  widening  of  the  palpebral  aperture; 
Mdbius'  sign,  in  the  lack  of  normal  convergence  of  the 
eyes.  Other  phenomena,  such  as  the  absence  of  wrin- 
kling of  the  forehead  on  raising  the  eyes,  and  the  change 
in  the  ease  with  which  the  upper  lid  may  be  everted,  may 
be  mentioned. 

Pupillary  clianges  are  rarely  if  ever  seen,  and  no  defi- 
nite retinal  alterations  have  been  found,  nor  is  there  any 
disturbance  of  sight  from  the  exophthalmos  proper. 
Winking  is  much  less  frequently  carried  out,  however, 
than  in  the  normal  eye,  and  in  cases  in  which  the  eye 
projects  far  from  its  socket  the  eyelids  never  quite  cover 
the  eyeball.  The  consequence  may  be  that  the  proper 
moistening  of  the  surface  is  interfered  with,  and  a  band- 
like area  across  each  eye,  passing  over  the  cornea,  be- 
comes dried  and  opaaue.  IHceration  and  infection  of 
this  dried  area,  which  becomes  wider  with  the  increased 
protrusion,  leads  to  complete  opacity  of  the  cornea  and 
loss  of  vision  in  that  eye.  The  infection  may  even  go  on 
to  involve  the  whole  eye  and  result  in  its  entire  destruc- 
tion. 

The  absence  of  pupillary  disturbances  is  particularly 
significant  in  connection  with  one  of  the  theories  as  to 
the  etiolo^'  of  the  disease,  as  will  appear  later. 

No  special  disturbance  of  the  urinary  secretion  seems 
to  occur  with  this  disease,  although  glycosuria  has  been 
observed  in  some  cases  and  polyuria  in  others. 

Digestive  disorder  and  disturbances  of  the  general  me- 
tabolism, however,  are  almost  constant,  and  have  an 
extremely  important  bearing  upon  the  prognosis. 

Loss  of  appetite  is  very  common,  and  the  patients 
waste  away  perhaps  as  a  result  of  this.  On  the  other 
hand,  a  ravenous,  insatiable  appetite  is  sometimes  ob- 
served, but  strangely  enough  with  the  same  progressive 
emaciation.  F.  Miiller®  descrilx»s  most  graphically  this 
curious  phenomenon:  *'  The  food  prepared  for  this  pa- 
tient, quite  enough  for  the  nourishment  of  a  robust  per- 
son, was  not  enough  for  her.  and  she  gathered  up  every 
scrap  of  food  that  was  left  by  the  other  patients  in  the 
ward.  One  found  her  almost  always  eating,  and  it  was 
curious  to  see  her,  as  with  wide-open,  eager  eyes   she 
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stareil  into  her  plate  and  ceaselessly  eliewcd  and  bwhI- 

Tliere  are.  however.  varJHtions  in  this  t-maciation,  such 
that,  while  at  timps  the  patient  loses  rapidly  in  weight. 
there  come  poriixls  during  which  gihe  recnvpra  almoKl  all 
that  wa£  lost,  and  Huchard  speaks  aecordintdy  of  "crises 
d'amaijtrisseinent."  The  lasa  of  weight  may  be  i-nor- 
moua  and  a;iFoundint:ly  rapid.  One  of  Muller's  patients 
lost  fifty  pounds  in  nine  months,  reaching  then  a  weif;ht 
of  fifty-four  pounds.  Curiously  enough  the  emaciation 
mav  not  be  general  but  limited  to  one  portion  of  the 
body,  richer  to  one  side  or  to  the  upper  part,  nhiln  the 
lower  exlremities  remain  unaltered.  Von  Schrottpr  ■  de- 
scribes such  a  CUM"  in  which  the  very  fat  legs  contrasted 
sharply  with  the  wanted  che.it  and  shoulders. 

Dian-hna,  of  a  most  persistent  charaelo',  is  often  ob- 
served, and  niay  aid  greatly  in  producing  the  emacia- 
tion. It  seems  posalble  that  it  niuy  be  due  to  an  in- 
creased activity  of  peristalsis  dependent  upon  some  auch 
nervous  influence  as  produces  the  general  tremor. 
Studies  of  the  metabolism  in  exophthalmic  goitre  by 
Mailer  and  others  tend  to  show  ihat  while  the  iwimila- 
lion  of  food  pn>ceeds  normally  there  is  an  extraordinary 
increase  in  the  excretion  of  nitrogen  and  other  substancvs. 
notably  phosphates,  wliile  the  atisorption  of  oxygen  in 
greatly  increased  quantity  indicates  the  augmentation 
of  oxidation  processes. 

Symptoms  from  the  genital  apparatus  are  very  incon- 
stant and  difficult  to  explain.  There  is  sometimes  a 
cessalion  of  the  menses,  and  there  have  been  instances  in 
which  preriiancy  has  had  a  favorable  influence  upon  the 
course  of  the  di.scase. 

Changes  in  the  skin  are  frequent  and  of  many  sorts. 
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sensations  of  heat,  accompanied  by  flushing  of  the  skin, 
frequently  occur,  while  the  general  temjwraiure  is  nor- 
mal. Other  chunges.  difficult  to  explam,  alsn  appe — 
such  for  example  as  the  e:ttensive  pigmentation  i     ' 

skin,  which  may  be  almost  like  that   nbeervmi  i 

dison's  disease.  An  instance  of  this  is  the  aboviv 
menlioned  case  of  ^-on  Sciirotter.  So,  loo,  urtieana, 
erythema,  locAlized  isdema,  scleroderma,  loss  of  bair, 
swelling  of  joints,  atrophy  and  hypertrophy  of  breasts. 
etc.,  occur,  and  are  usually  expliuned  as  dependent  upon 
disturbances  of  the  trophic  i»erve«. 

DyspmEB  and  laliored  breathing  may  come  on,  espe- 
cially after  exertion,  and  occa^onally  there  is  a  iliy 
cough  which  is  very  wearing,  but  whicli  st-ems  nut  la 
de£«nd  upon  anv  actual  pulmonary  lesion. 

Finally  the  thjyroid  shows  fairly  constant  changes, 
wliicb  are  recogiuzable  clinically  <Fig.  514S.  .^4  and  ^1. 
The  enlargement  is  usually  diffuse  and  bilateral,  but 
may  not  be  extreme.  Frequently  it  is  so  slight  as  to  be 
hanlly  noticeable. 

In  all  cases,  however,  tbe  thyroid  is  somewhat  in- 
creased in  consistence  and  may  somclinips  become  very 
hard.  The  vessels  which  course  over  it  are  generally 
widely  dilated  and  pulsate  violently,  and  to  this  great 
vascularity  and  hyperiemia  is  due  in  large  part  tlte  en- 
largement of  the  gland. 

Patholoot. — Numerous  autopdes  have  been  per- 
formed on  the«e  cases,  and  the  most  painstaking  exami- 
nation of  the  viscera  made,  but  as  yet  the  constant 
lesions  are  very  few.  Eflpecial  attention  has  been  di- 
rected In  the  nervous  system  nnd  to  the  thytoid,  and 
the  ilencriplion  of  the  changes  in  these  can  therefore  ho 


Very  characteristic  is  the  profuse  and  continued  sweat- 
ing, which  IB  no  doubt  due  to  the  central  irritation  of 
the  secretory  nerves.  It  is  frequently  such  as  to  bathe 
■be  patient  constantly  and  to  keep  the  skin  in  a  sodiien 
oondition,  from  which  results  the  increased  electrical 
oonduetivity  noted  by  Charcot  and  others.     Annoying 
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In  the  central  nervous  system  no  definite 
clianges  have  been  discerned  in  the  cerebral  e 
in  the  lower  portion  of  the  hiriun  or  cord.     Only  Mendel  ■ 
and  his  students  have  found  atrophy  of  the  corpus  re»ti- 
forme  on  one  side  with  a  similar  atrophy  of  the  solitai" 
bundle  on  the  other  side,  and  this  he  bnngs  ii ' 
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h  tlie  disease.  It  is.  howei 
constant,  ami  it  h  lianl  to  explain  a  (cenc 
by  a  one-Bidi'd  lesion. 

The  sympnllielic  ("nnBlin  in  llie  neck  lia 
"  'i  (treat   care,   but   t^hricb,'  v 


ri".  511B.-EI1 


riuu's  wiLs  iililr  lu  hiiil  (Icgen  era  live  chiingea,  tliinkfl  tlteni 
fiiiirily  seeonilary.  Ulliers  fiml  no  altcratJoDs  whatcviT 
in  these  Rixnglia  anil  norvea, anil  in  several  cnsoi  which  He 
havi>  i-vaniined  these  sinictures  hove  been  quite  nurninl 
ttiiatonjicHlly. 

Milllcr  ftmnd  dcBeiicrative  changes  in  tlie  trunk  ot  the 
vagiis  nerve,  but  decided  that  th^  were  »ecoiuJiiry. 

The  alterntioDH  in  the  heart,  are  by  no  meniiH  constant 
nor  characteristic ■  Dilatation  ih  sotnetinieg  found  ut 
auioptiy.  Iiypertmpliy  occaeioiially.  while  4lc|;enerative 
chan^  are  frpauent. 

It  IS  in  the  tnyroid  that  the  most  characteristic  and 
canitnnt  choni^  arc  met  with.  The  gland  is  usunlly 
but  not  aJways  enlarged,  and  its  consistence  much  in- 
erva«ed.  No  adequate  idea  of  the  vascularity  is  eaiiKsl 
from  tlic  inspection  of  the  speniuen  after  death,  but  at 
operation  it  is  found  to  be  extraordinarily  rich  in  widely 
itwtended  vmaels,  wliicli  piilsate  violently,  and  whicli 
from  the  frialMlit^  of  their  walls  (Kociier,'°  Ehrich") 
render  the  operation  for  the  extirpation  of  tlw  glanil  a 
difficult  one.  The  surface  ie  often  somewhat  nodular 
and  the  capsule  thickened.  Section  of  ihc  gland  Khows 
that  it  has  not  the  traoEluccncy  and  browniEli-red  color 
of  the  normal  gland,  nor  its  gelatinous  clastic  consist- 
ence. Iiuttf^ad  it  is  hard  aiul  reaistant,  and  of  an 
Opaque  pinki^h-grav  color,  the  cut  surface  having  a 
rftther  loliular,  rougiicncd  uppeurance.  (Figs.  5149  and 
5150.) 

I'sually  the  change  is  itiCfiiec  throughout  the  whole 
idand.  but  soinetinies  one  lobe  may  be  much  larger  than 
tlic  other,  and  in  some  cases  the  alterations  described 
Mi»  present  only  in  small  pntches  here  and  there  through- 
out a  gland  which  otherwise  «eenis  nearly  normal.  These 
fuci  are  cosily  diaiinguished  by  their  fine  grain  and  by 
tb«ir  opacity  from  the  adjacent  colloid-holding  tissue. 
Vol.  VnL-32 


.Apparently  this  i 
of  the  lesion,  and  ii 
Bj-mjrtoi: 


!preaentK  a  stage  in  the  develoFiment 
most  of  the  cases  which  show  it  the- 
ed  only  a  short  time  before  the  op- 
Microscopical  ly  the  altered  areas  are  quite 
sharply  demarcated  from  the  rest  and  may  involve  it 
great  number  of  alveoli  or  be  limited  to  very  small  foci, 
including  only  a  few  alveoli  here  and  there.  It  is  diffi- 
i-iilr  lu  iiiKlr-rj^tand  why  the  lesion  should  appear  thus  in 

^lll  r..-(..[iif:illy  there  is  usually  made  out  a  prc-ai  in- 
'I'l  i.<  III  'lir'  connective  tissue  tltroughout  the  gland. 
■"ii.irjil-  111  lil)roU8  tissue  run  through  it  from  the  eat>- 
-iili-  :ind  produce  a  sort  of  indefinite  lobulation.  The 
.iIm'dH  are  no  longer  rounded,  full  of  colloid,  and  lined 
"itli  low  eulucal  epithelium,  but  are  extremely  irregu- 
iiir  in  size  and  in  form.  .As  a  rule  moHt  of  tnem  are 
smaller  than  normal,  while  in  the  central  part  of  each 
small  lobule  there  are  larger  alveoli  of  very  irregular 
outline,  sending  out  diverliculi  in  every  direction  and 
encroached  on  by  epithelial  projections  which  extend 
into  tlieir  lumen.  With  some  spe<»al  metluKi  of  stain- 
ing the  connective  tissue  it  may  often  be  made  clear 
that  such  a  small  Lobule  is  probably  a  sort  of  colony  in 
which  the  aniallcr  peripheral  alveoli  are  derived  from 
the  more  centrally  placetl  or  arc  actually  merely  sections 
of  the  diverticula  of  the  central  ramifying  alveolus.  This 
alternation  of  large  irregular  alveoli  with  amall  ones 
runeed  round  them  is  very  characteristic  and  evidently 
reaulls,  in  part  at  least,  from  the  separation  of  portions 
of  the  central  cavity  in  the  form  of  new  alveoli.  By 
many  authors  papillan' outgrowths  from  the  walls  have 
liiTn  described,  but  Ehrich  claims  that  tliesc  appear- 
ances are  merely  due  to  the  irregular  line  of  section  of 
fiJd.*  in  the  wall. 

There  is  much  variation  in  tlie  size  of  the  alvr<oh.  the 
distended  irregular  ones  being  frequently  long  drawn 
<)Ul  and  sometimes  even  communicating  with  one  an- 
other, while  others  are  small  and  so  packed  with  celU 
'         '  real  lumen. 


large  alveoli,  hui  in  the  small  ones  .tA  well,  and  thus  oc- 
cu[nes  9o  much  space  tliat  there  is  but  little  lumen  left, 
indeed,  the  areas  occupied  by  the  small  alveoli  may  ap- 
pear almost  solid,  so  small  are  tb^  cavities  and  so  ucmit 


[oplithaliiilc 
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the  colloid.  In  most  instances  the  epithelium  is  very 
regular  in  its  form  throughout  and  the  details  of  its 
structure  can  be  made  out  very  clearly.  The  cells  are 
plump,  with  a  finely  granular  protoplasm  and  a  sharp 
outline.  The  free  surface  is  sharply  marked  and  is 
sometimes  slightly  dome-shaped.  The  nucleus  may 
lie  near  the  base  or  near  the  free  end  of  the  cell.  Mitotic 
figures  are  frequently  to  be  found.  Occasionally  some 
oithe  cells  appear  narrow  and  shrunken  and  biconcave 
in  form,  with  very  deeply  stained  nucleus  and  dark-red 
protoplasm.  These  are  the  so-called  colloid  cells  of  Lang- 
endorflf.  thought  by  him  to  be  especially  concerned  in  the 
secretion  of  colloid,  but  which  seem  to  us  rather  more 
like  the  result  of  some  degenerative  process.  Similarly 
the  extensive  desquamation  of  the  epithelial  cells  which 
one  so  often  sees  in  specimens  removed  at  operation 
seems  to  be  due  to  the  considerable  pinching  and  han- 
dling through  which  the  specimen  imavoidably  passes 
during  the  operation.  In  many  caries  there  occur  m  the 
midst  of  the  altered  thyroid  circumscribed  nodules 
which  have  t  he  character  of  adenomata  such  as  are  seen 
in  ordinary  goitres — they  are  by  no  means  peculiar  to 
nor  characteristic  of  exophthalmic  goitre. 

In  nearly  all  the  typical  cases  there  are  scattered 
about,  usually  in  connection  with  the  fibrous  strands, 
masses  of  lymphoid  tissue  which  are  sometimes  lar^ 
<?nough  to  be  conspicuous,  opaque  whit«  dots  visible  m 
the  fresh  specimen.  In  one  lastance  in  which  there  was 
a  cyst  the  numerous  lymphoid  nodules  shone  through 
the  wall  of  the  cyst  very  distinctly.  In  some  cases  they 
are  small  and  indefinite  in  outline  and  are  composed  of 
an  irregular  accumulation  of  lymphoid  cells.  Gener- 
ally, however,  they  are  well-formed  lymphoid  nodules 
with  very  distinct  germinal  centres,  composed  of  con- 
<»ntrically-arranged  cells  \*'ith  abundant  protoplasm. 
It  seems  probable  that  this  increase  in  the  bulk  of  the 
lymphoid  tissue,  which  is  practically  invisible  in  the 
normal  gland,  Ls  part  of  the  general  increase  in  size  of 
the  lymphoid  structures  which  occurs  so  often,  especially 
in  the  neck,  but  also  in  the  thorax,  abdomen,  and  retro- 
peritoneal region.  The  superficial  glands  are  usually 
not  so  much  enlarged,  but  the  lymphoid  tissue  in  the 
pharynx,  the  tonsils,  and  the  nodules  in  the  tongue  be- 
come very  conspicuous.  Microscopically  it  is  found  in 
all  these  places,  as  in  the  lymphoid  nodules  of  the  thy- 
roid itself,  that  there  is  a  great  increase  in  the  lymphoid 
cells,  but  also  that  the  germinal  centres  become  very 
large  and  sharply  outlined  and  contain  many  actively 
phagocytic  cells.  The  sinuse>»  are  usually  nlled  with 
wandering  cells.  This  change  in  the  lymphoid  tissue 
has  tlie  appearance  of  being  a  reaction  to  the  absorption 
of  some  poisonous  or  injurious  material. 

We  may  pa^ss  over  tlie  histological  details  of  the  proc- 
ess of  secretion  as  observed  in  these  cases  by  Farner, 
Ehricli,  Haemig,  and  others.  Suffice  it  to  say  that 
while  in  some  cases  the  process  of  secretion  seems  active 
enough,  and  the  alveoli  are  filled  with  a  stainable  colloid 
material,  in  the  majority  the  secretion  of  tliis  stainable 
colloid  is  not  evident,  the  cells  have  become  high  and 
vacuolated,  and  whatever  secretion  there  is,  is  of  the 
non-staining  or  chromophobe  type  of  Andersson.  The 
alveoli  in  these  cases  are  empty  of  colloid,  and  contain 
only  the  debris  of  cells  and  fine  ragged  strands  of  gran- 
ular material. 

As  to  the  removal  of  the  colloid  material  from  the 
gland  there  is  still  some  doubt.  Many  authors  have  de- 
scribed the  presence  of  a  material  staining  like  colloid 
in  the  lympiiatics  and  interstitial  spaces,  while  others 
have  even  declared  its  presence  in  the  veins  an<l  arteries. 
Thus  Farner  >^  explaias  the  lack  of  colloid  in  tiie  folhcles 
by  the  rapidity  of  its  export.  Eiirich,  however,  with 
rigiit,  siLsjM'cts  that  the  colloid-like  substance  in  arteries 
and  veins  is  merely  the  coagulated  serum.  Indeed  he 
denies  tliat  any  secretion  esca|X's  from  the  gland,  and 
thinks  the  wiiole  process  a  retrogressive  one.  Support 
is  lent  to  Klirich's  views  by  tlie  work  of  Oswald  (  T/r- 
rhoir\s  Archir,  11M)2.  109),  who  finds  a  decrea-sed  p(T- 
centage  of  iodine  in  the  thyroid  in  exophthalmic  goitre, 


and  considers  the  change  a  decrease  in  functional  activ- 

ity. 

The  thymus,  too,  has  been  found  by  nearly  all  inves- 
tigators to  be  enlarged.  There  are  not  only  the  usual 
scanty  remains,  but  the  mass  of  tissue  is  frequently  seen 
to  be  as  large  as  or  larger  than  that  seen  in  a  child  before 
retrogression  has  taken  place.  Histologically  it  has  the 
same  appearance  as  in  tnose  earlier  years,  and  the  same 
processes  of  phagocytosis  are  seen  to  be  going  on.  The 
recent  statements  as  to  its  epithelial  nature  make  this 
change  in  the  thymus  especially  interesting  and  deserv- 
ing of  more  attention  than  has  been  accorded  it,  par- 
ticularly since  there  have  been  some  favorable  results 
from  the  administration  of  thymus  extract  in  this  dis- 
ease. 

The  parathyroid  glands  are  sometimes  to  be  found 
attached  to  the  portion  of  the  thyroid  extirpated  at  op- 
eration, even  when  the  greatest  care  is  exercised  to  pre- 
serve them.  In  other  instances  they  were  found  at  au- 
topsy, and  altogether  we  have  had  the  opportunity  of 
studying];  them  in  sixteen  cases.  They  were  practically 
normal  m  all  the  cases.  The  cells  of  all  varieties  found 
in  the  normal  gland  were  seen  in  these,  too,  in  the  usual 
proportions.  In  six  of  the  cases  the  notes  state  that 
there  was  an  increase  in  the  fibrous  stroma,  and  re- 
newed examination  of  these  glands  shows  that  there  is 
in  some  cases  a  network  of  scar  tissue  running  through 
the  tissue,  just  as  has  been  seen  in  the  thyroid  in  so 
many  of  these  cases.  Otherwise,  however,  the  tissue  in 
these  glands  seems  abundant  and  normal.  On  the  whole 
it  seems  improbable  that  the  parathyroids  have  any- 
thing to  do  with  the  production  of  the  symptom-com- 
plex of  exophthalmic  goitre  when  we  compare  these  very 
slight  anatomical  lesions  with  the  advanced  changes  in 
the  thyroid. 

As  to  the  hypophysis  cerebri,  there  seem  to  be  few 
recorded  observations.  Haemig  studied  it  in  nine  cases 
and  found  it  quite  normal,  although  in  several  of  the 
cases  the  number  of  chromophile  cells  was  striking.  In 
the  one  case  in  which  we  secured  the  h3rpophysb  its 
tissue  was  normal. 

The  other  organs  show,  as  far  as  is  known,  no  con- 
stant lesions.  Askanazy  has  described  certain  degenera- 
tive changes  in  the  voluntary  muscle,  but  investigations 
confirmatory  of  his  results  seem  not  to  have  appeared. 

Etiology. — Several  distinct  theories  as  to  the  etiology 
of  the  disease  have  been  proposed,  but  they  all  fail  to 
account  satisfactorily  for  all  tne  symptoms. 

According  to  one,  which  has  been  defended  by  Bu- 
schan,  exophthalmic  goitre  is  a  general  neurosis  in  which 
the  psychic  and  vaso-motor  functions  are  predominantly 
affected ;  but  constant  changes  in  the  thyroid  cannot  be 
explained  on  this  idea. 

Mobius  is  the  chief  defender  of  the  theory  of  hyper- 
thyroidization,  in  which  the  thyroid  forms  the  starting- 
point  for  all  the  symptoms.  Certain  authors  have  shown 
that  unpleasant  symptoms — flushing,  tachycardia,  etc. 
— may  follow  the  excessive  administration  of  thyroid 
extract  in  normal  animals,  and  it  has  been  conceived 
that  in  this  disease  the  enlarged  thyroid  is  in  a  state 
of  great  secretory  activity,  pouring  into  the  lymphatics 
far  more  of  its  secretion  than  normal,  and  thus  bring- 
ing about  the  characteristic  symptoms.  This  view 
seems  further  supported  by  the  results  of  surgical  ex- 
tirpation of  part  of  the  gland — the  relief  of  the  symp- 
toms being  frequent.  Not  all  the  symptoms  can  be  pro- 
duced by  injection  of  thyroid  extract  into  normal 
animals,  however,  nor  can  all  of  the  symptoms  of  ex- 
ophthalmic goitre  Ix?  relieved  by  extirpation  of  the  active 
gland.  For  example,  the  exophthalmos  can  neither  be 
produced  by  thyroid  e.vtract  nor  always  relieved  by 
th\Toidectomy.  There  is  much  in  favor  of  this  theory, 
but  also  .several  arguments  opposed  to  it  are  difficult  to 
answer.  The  disease  is  considered  to  be  a  sort  of  gen- 
eral antithesis  to  the  condition  of  myxoedema,  which  we 
know  to  l)e  due  to  loss  of  the  thymid,  and  hence  again 
the  idea  that  such  a  reversal  of  the  symptoms  of  myx- 
oedema must  be  due  to  hyperthyroidization.     But  nis- 
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tologically  we  cannot  say  with  certainty  that  the  gland 
is  secreting  actively.  Indeed,  of  the  usual  colloid  we 
see  little  or  nothing  at  all.  The  theory  fails  to  explain 
geverai  important  symptoms.  The  results  of  the  op- 
eration for  extirpation  of  part  of  the  gland  are  not  uni- 
formly good,  and  indeed  not  especially  better  than  the 
rest  in  bed  and  regular  rdgime  alone;  and  finally  cases 
of  exophthalmic  goitre  in  combination  with  myxcedema 
have  been  described — a  condition  which  must  directly 
contradict  and  disprove  the  theory  of  hyperthjToidiza- 
tion. 

Ehrich  thinks  that  the  enlargement  of  the  thyroid, 
and  indeed  most  of  the  other  symptoms,  are  due  to  the 
arterial  hyperjemia,  but  he  fails  to  explain  this  itself. 

Menders  theory  of  a  lesion  in  the  corpora  restiformia 
falls  on  account  of  the  inconstancy  of  such  a  lesion. 

Finally,  a  theory  has  been  based  upon  the  effect  upon 
the  eyes  of  stimulation  of  the  cervical  sympathetic,  as- 
cribing the  exophthalmic  goitre,  or  at  least  many  of  its 
symptoms,  to  a  lesion  of  the  sympathetic.  Now  it  was 
stated  above  that  lesions  of  the  sympathetic  are  by  no 
means  constant  or  even  common,  but  the  theory  is  not 
plausible  upon  the  face  of  it,  for  the  following  reasons : 
Section  of  the  sympathetic  causes  pallor  of  that  side  of 
the  face,  retraction  of  the  eye,  and  narrowing  of  the 
pupil,  while  stimulation  causes  a  flushing  of  the  face, 
sweating  on  that  side,  protrusion  of  the  eyeball,  widen- 
ing of  the  palpebral  fissure,  and  dilatation  of  the  pupil. 
Those  symptoms  of  exophthalmic  goitre  niight  there- 
fore correspond  with  the  results  of  a  constant  stimula- 
tion of  the  sympathetic,  but  even  then  the  pupillary 
disturbances  are  absent  in  exophthalmic  goitre,  while 
they  form  the  most  striking  consequence  of  stimulation 
of  the  nerve. 

The  nature  of  the  exophthalmos  has  given  rise  to 
much  discussion  in  this  connection.  It  is  by  no  means 
proven  that  it  is  due  to  distention  of  retrobulbar  ves- 
sels; nor  can  it  be  shown  that  it  is  due  to  stimulation 
of  the  sympathetic,  perhaps  by  pressure  of  the  enlarged 
thyroid,  for  removal  of  the  goitre  influences  it  very 
little.  Protrusion  of  the  eyeball  is,  however,  not  im- 
possible to  the  normal  individual,  and  experiments  of 
Filehne  "  and  Durdufi  "  have  shown  that  irritation  of 
the  corpus  restiforme  will  produce  exophthalmos  even 
after  the  sympathetic  is  cut  through.  So  also  Kot- 
schanowski  '*  claims  that  it  may  be  produced  by  stimu- 
lation of  certain  anteriorly  placed  cortical  centres.  Either 
venous  congestion  in  the  orbit  or  sympathetic  stimula- 
tion with  its  effect  upon  Mtiller's  muscle  may  produce 
the  exophthalmos,**  but  it  seems  that  there  is  less  evi- 
dence for  its  production  by  the  accumulation  of  fat  in 
the  orbit. 

The  theory  of  sympathetic  irritation,  being  as  it  is 
without  anatomical  basis,  explains  only  haltingly  a  few 
of  the  symptoms.  It  is  impossible  to  make  the  lack  of 
pupillary  cnange  agree  witn  this  conception,  and  the 
general  tremors,  general  sweating,  and  vaso-motor  dis- 
turbances, as  well  as  the  metabolic  disorders  and  psychi- 
cal symptoms,  are  not  explained  at  all  by  such  a  theory. 

None  of  the  theories  is  entirely  satisfactory  in  explain- 
ing the  phenomena  of  the  disease,  but  in  all  cases  there 
is  a  characteristic  alteration  of  the  thyroid  and  to  a  less 
extent  of  the  lymphoid  structures,  and  aside  from  this 
the  changes  seem  to  be  such  as  might  be  ascribed  to  a 
toxic  substance.  The  question  remains  as  to  what  was 
the  primary  cause  of  the  change  in  the  thyroid  and 
whetner  the  appearance  of  the  toxic  symptoms  depends 
upon  this  change.  The  change  is  anatomically  that 
seen  in  compensatory  hypertrophy,  but  it  is  difficult  to 
understand  why  such  hypertrophy  should  arise  and  pro- 
ceed to  excess.  It  seems  possible  that  the  cause  may 
be  some  infection  which  sets  up  a  non-suppurative  tfiy- 
roiditis  destroying  many  of  the  cells  and  leaving  scars 
throughout  the  gland,  after  which  the  remainder  be- 
comes hypertrophied  and  its  activities  pervert e<i;  but  it 
is  hard  to  comprehend  that  such  a  compensatory  regen- 
eration should  so  overstep  the  normal  as  to  produce 
results  harmful  to  the  organism.^^ 


Course  of  the  Disease;  Prognosis;  Treatment. 
— The  disease  runs  sometimes  a  very  rapid  course,  ter- 
minating fatally  after  an  illness  of  a  few  days  only.  In 
most  instances  it  drags  on  for  years  and  may  end  in  re- 
covery. The  prognasis  indeed  is  by  no  means  very  un- 
favorable, and  a  considerable  proportion  of  the  cases  get 
quite  well.  There  have  been  cases  reported  in  which 
some  sudden  emotional  shock  is  followed  by  intense 
symptoms,  such  as  have  been  described,  which  after  a 
short  time  disappear  completely.  In  the  cases  in  which 
the  most  intense  symptoms  are  developed,  however,  and 
in  which  the  clinical  picture  is  complete,  recovery  with- 
out surgical  interference  is  rare.  The  greatest  variety 
of  procedures  has  been  employed  in  the  attempt  to  cure 
these  cases.  From  the  medical  point  of  view  none  are 
very  satisfactory.  Rest  in  bed.  freedom  from  emotional 
disturbances,  and  the  regular  regime  of  the  hospital  seem 
to  afford  great  relief  in  many  cases,  and  are  extremely 
important  in  the  cure.  The  tachycardia  is  apparently 
not  influenced  by  digitalis,  although  strophanthus  is  said 
to  have  some  enect.  Ergot  and  belladonna  have  been 
warmly  recommended  by  some  authors,  and  may  do 
some  good.  Electricity,  too,  applied  to  the  spine  and 
peripheral  nerves  has  been  advocated  by  Erb  and  others. 

Based  on  the  remarkable  results  obtained  by  the  ad- 
ministration of  the  thyroid  gland  in  myxcedema  numer- 
ous cases  of  exophthalmic  goitre  have  also  been  treated 
in  this  way  regardless  of  the  theory  of  hyperthyroidiza- 
tion,  but  the  effects  have  been  either  actually  haimful  or 
entirely  negative.  The  cases  in  which  thyroid  therapy 
has  produced  untoward  results  have  therefore  been 
brought  forward  as  a  strong  support  of  the  idea  that  the 
thyroid  is  already  secreting  too  profusely,  and  thereby 
causing  the  symptoms. 

From  the  lact  that  the  thymus  is  usually  found  en- 
larged in  exophthalmic  goitre  extracts  of  thymus  have 
been  given  in  these  cases,  sometimes  with  remarkable 
temporary  results,  but  without  any  permanent  advan- 
tage to  the  patient.  In  the  case  referred  to  above, 
which  occurred  in  the  Johns  Hopkins  Hospital,  admin- 
istration of  the  thymus  extract  reduced  the  pulse  rate 
at  once  from  200  per  minute  to  normal.  When  it  was 
discontinued  the  pulse  rose  again  to  200,  and  was  again 
brought  to  normal  by  the  thymus  extract.  After  a 
time,  however,  its  effect  disappeared,  and  the  pulse  rate 
remained  high  until  the  death  of  the  patient.  In  an- 
other case  there  occurred  a  remarkable  reduction  in  the 
size  of  the  goitre  during  its  use.  Since  the  parathyroid 
lies  embedded  in  the  thymus  in  the  ox  and  certain  other 
animals,  it  seems  possible  that  it  may  be  included  in  the 
extract  manufactured  from  the  thymus  of  these  animals 
and  may  be  responsible  for  the  above  results. 

Quite  recently  Lanz,"  M6bius,"  Goebel,««  Schultes," 
and  others  have  proposed  and  carried  out  a  treatment 
which  is  based  on  otner  principles,  and  which  they  claim 
to  be  very  successful.  On  the  idea  that  the  thyroid  is 
concerned  in  the  neutralization  of  poisons  produced  else- 
where in  the  body,  and  that  in  exophthalmic  goitre  it  is 
so  active  that  not  only  does  it  neutralize  these  poisons 
but  further  poisons  the  organism  by  the  excess  of  this 
antitoxin  (?),  these  authors  attempt  to  supply  this  over- 
active thyroid  with  poison  for  neutralization  by  inject- 
ing the  serum  of  thyroidectomized  sheep,  in  which  sup- 
Cosedly  much  of  the  poison  must  have  accumulated,  or 
y  feeding  them  on  tlie  milk  of  such  thyroidectomized 
animals.  The  chances  for  fundamental  error  in  the  con- 
ception of  this  treatment  seem  very  great,  for  it  is  by  no 
means  proven  that  in  exophthalmic  goitre  the  thyroid  is 
overactive;  nor,  on  the  other  hand,  is  it  proven  that  the 
function  of  the  thyroid  lies  in  the  neutralization  of  poi- 
sons elaborated  elsewhere. 

In  recent  years  the  surgical  treatment  of  exophthalmic 
goitre  has  become  very  prominent.  It  also  is  based 
upon  the  idea  that  the  enlargeil  thyroid  is  overactive  in 
pouring  its  secretion  into  the  lymphatics,  and  the  cases 
are  therefore  subjected  to  the  partial  extirpation  of  the 
thyroid. 

The  operation  is  a  serious  one,  hemorrhage  being  very 
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difficult  to  control.     The  patients  do  not  take  the.  anaes- 
thetic well  and  many  have  died  on  the  table. 

Of  late  years,  however,  many  of  these  operations  have 
been  ptTfonned  under  a  local  ana^thetic.  Kocher  -*  ha.s 
reported  fifty-nine  cases,  in  which  the  results  have  bet»n 
on  the  whole  very  satisfactory,  often  with  almost  com- 
plete or  complete  relief  of  all  the  symptoms,  I'sually 
the  exophthalmos  persists  or  disappears  ^adually,  and 
often  the  improvement  in  the  symptoms  does  not  imme- 
diately follow  the  operation,  but  appears  later.  Much 
anxiety  ha«  IxK^n  expr(»s.sed  from  time  to  time  as  to  the 
dangers  of  allowing  the  escape*  of  thjToid  secretion  into 
the  wound  during  such  an  operation,  and  the  fever  which 
sometimes  follows  the  operations  has  been  ascribed  to 
this.  Lanz,^^  however,  has  shown  experimentally  that 
the  most  violent  crushing  and  laceration  of  the  thjToid 
which  is  then  left  in  situ  is  not  usually  followed  by  any 
rise  in  temperature  nor  by  any  special  untoward  symp- 
toms. 

Ehrich  has  reported  ei^ht  cases  of  operative  extirpa- 
tion of  part  of  the  thyroid  in  exophthalmic  goitre,  but 
is  far  less  enthusiiistic  about  the  results.  Many  of  these 
were  not  relieved,  or  suffered  a  recurrence  of  all  the  old 
i^ymptoms  after  a  temporary'  relief.  He  thinks  that  on 
tne  whole  the  good  results  are  due  mainly  to  the  regular 
regime  of  the  hospital  for  a  time  after  the  operation  and 
to  the  suggestive  effect  of  the  operation. 

In  some  instances  merely  ligation  of  the  vessels  of  the 
th\Toid  has  been  performe<l,  often  \*'ith  favorable  re- 
.sults. 

Halsted  at  the  Johns  Hopkins  Hospital  has  oper- 
ated upon  a  large  series  of  casc»8  with  very  satisfactory 
results,  althougli,  in  spite  of  the  usual  amelioration  of 
symptoms,  a  complete  cure  seems  not  to  be  achieved 
in  a  considerable  proportion  of  the  cases.  He  has 
described  with  especial  care  the  operative  precautions 
necessary  to  avoid  the  destruction  of  the  parathyroid 
glands  and  the  resulting  tetany.**    ' 

Operations  for  the  section  or  removal  of  the  cervical 
sympathetic  trunks  have  been  performed  (Jaboulay,** 
Balacescu  ").  with  results  which  tney  claim  to  be  tiuite  as 
good  as  those  obtained  by  the  extirpation  of  the  tnyroid. 

Recently  another  metiiod  of  treatment  has  been  in- 
augurated by  Kogers  and  Beel)e  of  New  York,*  consist- 
ing in  the  administration  of  a  serum  prepannl  by  im- 
nuuiizing  rabbits  by  repeated  injections  of  the  thjToid 
substance  from  normal  individuals  or  from  cases  of  ex- 
ophtiialmic  goitre.  The  serum  of  these  rabbits  is  said 
to  iiMve  the  profXTty  of  greatly  improving  the  condition 
of  tlic  patient  or  even  of  curing  the  disease—  a  property 
|K)ssibly  dependent  u|K)n  its  cvtolytic  activities  which 
reduce  the  bulk  of  the  tiijToid.  Some  remarkable  re- 
sults are  r("|K>rt('d  from  the  method  of  treatment. 

A  definite  opinion  as  to  the  value  of  these  difTerent 
methods  of  treatment  nnist,  liowever,  be  reserved  imtil 
our  knowleilge  of  the  results  is  more  extendcHJ. 

William  G.  MarCallum. 
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EYEBALL,  ENUCLEATION  AND  EVISCERATION 
OF.— I.  Enucleation. — By  euucleatioo  is  meant  a  shell- 
ing of  the  eyeball  out  of  Tenon's  capsule  with  preserva- 
tion of  the  relation  between  the  conjunctiva,  ocular  ten- 
dons, and  the  other  contents  of  the  orbit. 

Hi$t<try,-^lQ  1841  Bonnet,  of  Lyons,  first  described 
and  recommended  true  enucleation.  The  operation  had 
been  performed  in  a  very  crude  manner  by  Bartisch.  of 
Saxony,  in  1583,  by  paa«ing  a  sharp  spoon  behind  the 
eyeball  and  thus  gouging  it  out  of  Tenon's  capsule. 
Bonnet's  operation  had  the  great  merit  of  preserving  the 
capsule  ot  Tenon  and  disturbing  as  little  as  possible  the 
soft  parts  of  the  orbit.  It  became  justly  popular.  Like 
moat  surgical  procedures  it  has  been  variously  modifl^ 
by  different  operators.  During  the  past  few  years  it  has 
been  greatly  improved  and  its  cosmetic  effect  enhanced 
by  suturing  the  tendons  of  the  four  straight  muscles  to 
the  conjunctiva. 

Operation. — The  following  instruments  are  required: 
A  stop  speculum,  fixation  forceps,  toothed  forceps,  stra- 
bismus scissors,  strabismus  hook,  a  strong  pair  of  scissors 
curved  on  the  flat  for  cutting  the  optic  nerve,  a  needle- 
holder,  fine  curved  needles,  and  black  silk  for  sutures. 
A  general  ansesthetic  is  advisable,  although  the  operation 
ma\'  be  performed  under  local  anaesthesia. 

The  lids  being  held  apart  with  a  stop  speculum,  the 
surgeon  incises,  with  strabismus  scissors,  the  conjunctiva 
and  adjacent  fascia  all  around  as  close  as  possible  to  the 
corneal  margin,  and  dissects  the  same  from  the  sclerotic 
as  far  as  the  insertions  of  the  tendons  of  the  straight 
muscles.  The  tendon  of  each  straight  muscle,  beginning 
with  the  internal  rectus,  is  then,  in  succession,  raised 
upon  a  strabismus  hook  and  secured  with  a  suture  of 
bmck  silk,  after  which  the  tendon  is  severed  with  stra- 
bismus scissors  as  close  to  the  eyeball  as  possible.  The 
anterior  portion  of  the  eyeball  being  now  free  from  all 
attachments,  may  be  dislocated  forward  by  pressing  the 
stop  speculum  back.  The  curved  enucleation  scissors 
are  next  introduced  with  the  points  closed  and  are  pushed 
backward  between  the  eyeball  and  the  detached  conjunc- 
tiva until  the  optic  nerve  is  felt.  After  the  exact  posi- 
tion of  the  optic  nerve  is  found,  it  is  included  between 
the  blades  and  cut  close  to  the  sclerotic  by  one  strong 
cut.  The  eyeball  now  readily  protrudes  and  is  held  by 
the  fingers  of  the  left  hand,  while  the  tendons  of  the  two 
oblique  muscles  and  all  adherent  tissue  are  severed  close 
to  the  globe.  A  small  ball  of  sterilized  gauze  is  inserted 
in  the  capsule  of  Tenon  for  the  purpose  of  checking  hem- 
orrhage and  of  aiding  the  next  step,  the  suturing  of  the 
tendons  of  the  straight  muscles  to  prevent  their  retrac- 
tion. Each  rectus  tendon  is  now  drawn  forward  and  fast- 
ened to  the  margin  of  the  conjunctiva  by  the  same 
suture  which  was  inserted  just  before  the  division  of  the 
tendon.  The  sterile  gauze  should  now  be  removed,  the 
margins  of  the  conjunctiva  and  capsule  of  Tenon  united 
with  several  interrupted  sutures,  and  a  dry  antiseptic 
dressing  applied.  Both  eyes  should  be  Imndaged  for 
twenty-foiir  hours  and  the  patient  kept  in  bed  for  a 
couple  of  days.  The  socket  should  be  washed  out  once 
daily  with  phvsiologic  salt  solution  until  after  four  or  five 
(lavs,  when  all  dressings  may  be  discontinued. 

•frhe  technique  of  the  operation,  as  above  described, 
has  been  varied  by  different  operators.     The  most  impor- 
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taut  variations  relate  to  methods  of  preparing  the  stump 
after  enucleation,  which  will  best  secure  motility  of  the 
prothesis  and  furnish  cosmetic  results.  The  following 
method  has  been  brought  forward  by  G.  F.  Suker: 
After  removing  the  eye,  the  severed  tendons  of  the  recti 
muscles  are  brought  together  by  means  of  the  silk  guides 
and  sutured  one  to  the  other  with  either  catgut  or  silk. 
The  conjunctiva  from  above  and  below  is  then  brought 
over  the  muscle  stump  and  sutured  with  a  continuous  or 
interrupted  suture.  II.  V.  Wurdemann,  wiio  was  one  of 
the  first  ophthalmologists  to  point  out  the  advantages  of  a 
properly  prepared  stump,  makes  a  pouch  suture  by 
weaving  the  needle  along  the  cut  edges  of  the  divided 
conjunctiva  and  Tenon's  capsule.  In  passing  the  recti 
tendons,  each  one  is  picked  up  on  the  needle. 

H.  Schmidt  has  suggested  the  following  method:  Each 
tendon  of  the  recti  muscles  is  secured  by  a  catgut  suture, 
and,  after  division,  is  fastened  to  a  slit  made  in  the  con- 
junctiva over  the  site  of  the  t^jndon's  insertion.  The 
opposite  edges  of  the  conjunctiva  are  then  brought  to- 
gether with  a  continuoiis  suture. 

Priestley  Smith  has  described  the  following  method  of 
suturing  the  tendons  to  the  conjunctiva:  A  narrow  hori- 
zontal fold  of  the  conjunctiva  over  the  internal  rectus  is 
pinched  up  so  as  to  include  the  subjacent  connective  tis- 
sue and  muscle,  and  a  black  silk  thread  is  canied  through 
these  structures  by  means  oi  a  curved  needle.  The  sut- 
ure is  then  tied  firmly  but  not  too  tightly.  A  second 
suture  is  applied  in  like  manner  to  the  external  rectus. 
The  upper  and  lower  recti  may  b«  treated  in  the  same 
way,  but  this  is  of  less  importance.  The  enucleation  is 
then  carried  out  and  the  conjunctival  aperture  may  or 
may  not  be  closed  by  one  or  more  vertical  sutures. 

Complications  and  Accidents. — Hemorrhage,  occasion- 
ally severe  and  persistent,  may  occur  during  the  opera- 
tion or  later.  In  enucleating  an  inflamed  eye,  there  is 
always  a  good  deal  of  hemorrhage,  particularly  where 
there  has  been  extension  of  inflammation  into  the  sur- 
rounding tissue.  The  hemorrhage  in  this  case  is  bene- 
ficial. Hemorrhages  following  an  enucleation  may  re- 
quire repeated  packing  of  the  orbit  with  antiseptic 
gauze.  Occasionally  a  secondary  hemorrhage  occurs, 
when  the  dressings  must  be  removed  and  the  orbit 
packed  with  gauze.  In  these  cases  the  tissues  of  the 
orbit  may  become  greatly  swollen  from  infiltration  with 
blood.  In  chronically  inflamed  eyes,  dense  adhesions, 
binding  the  conjunctiva  and  its  underlying  fascia  to  the 
sclerotic  and  the  tendons  of  the  straight  muscles,  may  be 
encountered.  These  cases  often  require  a  most  careful 
dissection  in  order  to  expose  the  tendons,  but  by  taking 
time  and  keeping  the  sclerotic  always  before  him,  the 
surgeon  may  perform  the  operation  without  accident.  In 
enucleating  an  eyeball  that  has  been  perforated,  or  one 
soft  from  any  cause,  great  care  must  be  taken  to  remove 
it  without  leaving  portions  of  the  sclera  and  choroid  be- 
hind. When  an  eyeball  is  enucleated  because  it  contains 
a  malignant  growth,  the  posterior  orbit  should  be  care- 
fully explored  with  the  finger  and  probe  before  severing 
the  optic  nerve;  and  if  a  tumor  is  found,  it  should  be  re- 
moved along  with  the  eyeball.  As  much  of  the  optic 
nerve  as  possible  sliould  be  removed  with  the  globe.  In 
very  rare  cases,  enucleation  has  been  followed  by  fatal 
meningitis,  especially  when  performed  on  an  eye  \vithin 
which  suppuration  was  taking  place.  Up  to  1900  G.  E. 
dc  Schweinitz  had  collected  fifty-two  cases  of  fatal  men- 
ingitis following  enucleation,  "thirty  three  of  which 
certainly — and  a  larger  number  probably — had  followed 
enucleation  for  one  stage  or  another  of  'suppurative  dis- 
ease within  tlie  globe."  The  risk  of  a  fatal  termination 
from  any  cause  after  enucleation  is  about  one  in  sixteen 
hundred.  Meningitis  after  enucleation  of  a  non-suppu- 
ratins  e3'eball  is  exceedingly  rare.  In  1808  the  Commit- 
tee of  the  Ophthalmological  Society  of  the  United  King- 
dom could  not  find  a  single  instance  among  10.734  cases 
gathered  from  various  sources. 

Indications  for  Enucleation. — There  are  certain  affec- 
tions of  the  eye  for  the  relief  of  which  enucleation  is  de- 
manded and  cannot  be  replaced  by  any  other  operation. 


Enucleation  is  demanded  in  all  cases  of  malignant  tumor 
of  the  globe  except  in  those  rare  cases  of  tumors  which 
grow  at  the  limbus  and  on  the  conjunctiva  or  iris.  It  i» 
also  required  in  cases  of  malignant  tumors  of  the  orbit 
which  cannot  be  removed  without  sacrificing  the  eye. 
Enucleation  is  to  be  performed  in  those  cases  of  sympa- 
thetic ophthalmitis  in  which  the  sight  of  the  exciting  eye 
has  been  lost.  It  is  also  demanded  in  the  cases  of  eyes  so 
injured  that  they  are  likely  to  excite  sympathetic  oph- 
thalmitis, if  two  weeks  or  more  have  elapsed  since  the 
injury;  for  while  enucleation  cannot  prevent  all  cases 
of  sympathetic  ophthalmitis,  it  is  the  operation  which 
holds  out  the  best  chance  for  the  prevention  of  the 
disease. 

On  this  account  enuc\eation  should  be  performed  in  the 
case  of  an  eye  with  a  wound  so  situated  as  to  involve  the 
ciliary  region,  and  so  extensive  as  to  have  destroyed  the 
sight  or  to  make  its  ultimate  destruction  by  iridocyclitis 
reasonably  certain.  It  is  also  indicated  in  the  case  of  an 
eye  with  a  wound  in  the  ciliary  regioi^  complicated  by 
severe  inflammation  of  the  iris  or  ciliary  body,  even  if 
sight  is  not  destroyed ;  or  of  an  eye  containing  a  foreign 
b^y,  which  judicious  efforts  have  failed  to  extract,  and 
in  which  severe  iritis  is  present,  even  jf  sight  is  not  de- 
stroyed. Enucleation  is  also  to  be  performed  in  the  case 
of  an  eye  in  which  the  wound  has  involved  the  cornea, 
iris,  or  ciliary  region,  and  in  which  persistent  sympa- 
thetic irritation  in  tlie  fellow-eye  has  occurred,  or  in 
which  there  have  been  repeated  relapses  of  sympathetic 
irritation;  in  the  case  of  an  eye  long  blind  from  injury 
which  has  become  red  and  painful;  in  cases  of  painful 
phthisis  bulbi,  and  in  those  in  which  the  choroid  has  un- 
dergone calcareous  changes.  Enucleation  is  also  indicated 
in  cases  of  grave  traumatisms  in  which  the  sclerotic  coat 
is  extensively  lacerated. 

Other  affections,  believed  by  many  surgeons  to  require 
enucleation,  but  for  which  one  of  its  substitutes  may  be 
performed,  are:  Eyes  so  injured  that  they  are  likely  to- 
excite  inflammation,  which  have  come  under  observation 
within  two  weeks  from  the  time  of  injury;  painful  glau- 
comatous eyes,  unrelieved  by  sclerotomy ;  chronic  painful 
iridocyclitis;  panophthalmitis  without  involvement  of 
the  orbital  tissues.  In  extreme  old  age  enucleation  is  to 
be  prefened  on  account  of  the  recovery  being  smoother 
and  shorter  than  is  usually  the  case  in  evisceration.  The 
same  consideration  may  decide  both  the  surgeon  and  the 
patient  in  favor  of  enucleation  in  the  case  of  a  working- 
man,  especially  where  the  cosmetic  results  are  not  im- 
portant. 

Ths  Relation  of  Simple  Emtcleation  to  the  Wearing  of 
an  Artificial  Eye. — The  artificial  eye  may  be  fitted  as- 
soon  as  the  wound  is  entirely  healed,  in  the  second  or 
third  week.  The  following  rules  have  been  adopted  by 
the  Moorfield  Ophthalmic  Hospital,  London,  for  the  guid- 
ance of  patients  wearing  artificial  eyes; 

To  put  the  eye  in :  Place  the  left  hand  flat  upon  the 
forehead,  and  with  the  two  middle  fingers  raise  the  up- 
per lid  toward  the  eyebrow ;  then,  with  the  right  hand, 
push  the  upper  edge  of  the  artificial  eye  beneath  the 
upper  lid,  which  may  be  allowed  to  drop  upon  the  eye. 
The  eye  must  then  be  supported  with  the  middle  fingers 
of  the  left  hand  while  the  lower  eyelid  is  raised  over  its- 
lower  edge  with  the  right  hand. 

To  take  the  eye  out :  The  lower  lid  must  be  drawn 
downward  with  the  middle  finger  of  the  left  hand;  and 
then,  with  the  right  hand,  the  end  of  a  small  pin  must  be 
put  beneath  the  lower  eclge  of  the  artificial  eye,  which 
must  be  raised  gently  forward  over  the  lower  lid  when  it 
will  readily  drop  out. 

Patients  very  soon  become  expert  in  introducing  or 
taking  out  artifiical  eyes  and  do  not  require  the  aid  of  a 
pin  in  removing  them.  The  artificial  eye  must  be  re- 
moved every  night  and  carefully  cleansed.  In  selecting 
an  artificial  eye  for  use  after  enucleation  the  various 
forms  of  glass  eye,  proposed  by  Snellen,  are  decidedly 
superior  to  the  older  form  of  asimple  shell.  The  cos- 
metic effect  of  the  Snellen  reformed  eye  after  a  well-per- 
formed  enucleation  is  so  good  that  many  surgeons  believe 
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tliat  it  renders  unnecessary  the  operations  which  have 
been  brought  forward  as  sul^stitutes  for  enucleation. 

Implantation  of  an  Artificial  Globe  in  Tenon's 
Capsule  after  Enucleation  (Frost-Lano  Opera- 
tion).— The  eyelmli  is  enucleated  in  the  ordinary  manner, 
and  after  all  hemorrliage  has  been  arrested  an  artiticial 
spliere  is  inserted  within  Tenon's  capsule  for  the  purpose 
of  forming  a  more  prominent  stump  and  giving  it  greater 
activity  and  mobility.  Glass  and  gold  spheres  are  com- 
monly'employt»<l,  more  rarely  celluloid  or  silver  balls. 
Sterilized  paraffin  injected  into  Tenon's  capsule  hasl)een 
advocated  by  Ramsay  and  Oitman.  The  capsule  and 
conjunctiva  are  suturni  over  the  artificial  ball  with  silk 
sutures,  the  tendons  of  the  straight  muscles  having  first 
been  s(*cured  in  the  manner  descril>ed  under  enucleation. 
The  following  method  of  performing  the  operation  has 
been  introduced  by  C.  A.  Oliver:  "The  conjunctiva 
around  the  entire  corneal  limbus  is  free<l  from  the  glol)e 
and  dissected  sufficiently  far  back  so  as  to  expose  the 
tendons  of  the  four  r(*cti  muscles.  The  tendinous  ex- 
tremities of  the  muscles  are  made  ready  for  separation 
from  the  glol)e.  A  lialf  curved  needle  with  its  point 
directed  toward  the  corneal  border  and  holding  a  long 
piece  of  catgut  thread  is  carri(.*d  directly  through  the 
belly  of  the  internal  or  the  external  rectus  muscle  and 
brought  out  of  the  tendon  of  the  muscle  just  behind  the 
remaming  attachment  to  the  globe.  The  muscle  thus 
secured  is  cut  loose  from  the  globe  just  as  in  ordinary 
tenotomy.  The  catgut  thread  is  drawn  through  as  far 
as  practicable,  and  a  sufficient  length  of  the  strand  of  gut 
Is  left  untouched  to  allow  a  loop  broad  enough  for  free 
manipulation  between  it  and  the  eyeball.  The  needle  is 
carried  over  to  the  opposite  side  of  the  cornea,  and  with 
its  point  directed  away  from  the  cornea  is  made  to  trans- 
fix the  tendinous  belly  of  the  other  lateral  muscle,  which 
Is  secured  and  freed  from  its  attachment  to  the  eyeball. 
The  vertically  placed  muscles  are  dealt  with  in  a  similar 
manner.  The  four  recti  muscles  are  thus  freed  from 
their  attachments  to  the  glolw.  and  each  pair  of  muscles 
secured  by  a  loose  sling,  that  can  be  tied  the  moment 
this  becomes  neces.sarv.  Working  in  between  the  broad 
loops  of  catgut,  attaclieil  to  the  ends  of  the  muscles  that 
are  held  apart  by  an  assistant,  the  eyeball  is  enucleated. 
The  cavit}'  previously  occupied  hy  the  globe  is  thorough- 
ly cleansed  and  a  water  ti^lit  glass  ball,  about  three- 
fourths  the  si/e  of  the  normal  eye,  is  dropped  into 
place.  The  ends  of  th(;  lateral  r«*ti  mu.scles,  which  are 
held  by  the  lower  and  first -placed  thread,  are  neatly 
trimmed  and  sutured  together.  The  same  is  done  with 
the  two  ends  of  the  vertical  stmight  muscles.  The  cir- 
cular opening  made  by  the  cut  edges  of  the  conjunctiva 
is  made  into  a  lozenge  by  a  couple  of  horizontal  snips, 
and  is  carefully  brought  into  linear  apposition  by  a  series 
of  silk  threads.  The  operative  field  is  covered  by  a 
gauze  protective  bandage  upon  which  ice  c<  mi  presses  are 
placed." 

Imiirntioiis  oin1  ContniiHthnttionn. — An  articifial  globe 
may  be  implanted  in  Tenon's  capsule  whenever  it  is  n<*e- 
cssary  to  remove  the  eyeball  conii»letely,  except  in  cases 
of  malignant  disease,  synjpat belie  ophthalmitis,  suppu- 
ration within  the  globe,  and  in  <-.\trenie  old  age. 

Coinidirntionti. — Thes<'  arc:  Hemorrhage,  orbital  cellu- 
litis, sympathetic  irritation,  tearing  out  of  the  stitches 
from  sloughing  with  es<apeof  the  artiticial  ball,  and  late 
cicatricial  contraction  of  the  orbilji!  tissues,  causing  ex- 
trusion of  the  ball.  A<lnlpli  IJronner  has  lately  advocated 
the  in.sertion  of  a  glass  ball  with  a  hole  through  the  mid- 
dle, which  is  covcntl  in  with  glass  so  as  to  keep  the  ball 
air- and  water-tight.  Hy  a  somewhat  elaborate  UH'thod 
of  stitches,  this  is  held  in.  and  he  claims  is  less  liable  to 
be  throw  n  oil"  than  a  simple  glolie. 

Aft(  r-Tnatim  lit. — The  eve  should  be  dreSvSed  with  a 
dry  antiseptic  dressing  }»nd  both  eyes  bandaged.  Care 
should  be  takr-n  to  avoid  using  pressure  bandages.  If 
much  reaction  folloAvs,  it  is  advis^ible  to  employ  an  ice 
bag  for  the  first  twenty-four  hours.  The  j)atienl  should 
be  contin«Ml  to  Ixd  for  four  or  five  days. 

An  artiticial  shell — the  ordinary  or  Snellen's — can  be 
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hiserted  at  the  expiration  of  a  month  or  six  weeks.  The 
cosmetic  result  is  apparently  no  better  than  that  which 
is  obtained  by  a  properly  performed  enucleation  and  the 
wearing  of  a  Snellen  reformed  eye. 

Imjtlantation  of  a  Pieef  of  Sponge  in  the  Orbit  aflrr 
Enucleation. — This  procedure  has  been  suggested  by 
Claiborne,  of  New  York,  and  Belt,  of  Washington,  for 
the  purpose  of  gaining  a  more  prominent  stump  and  an 
improvement  in  adapting  prothesis.  The  method  has 
never  come  into  general  use  on  account  of  the  prolonged 
convalescence  and  the  late  results  being  no  better  than 
those  of  a  well -performed  enucleation. 

II.  Evisceration. — In  this  operation  the  cornea  and 
entire  contents  of  the  eyeball  are  removed,  the  sclera 
alone  remaining.  This  procedure  was  first  proposed  by 
Alfred  Graefe,  in  1884,  to  prevent  meningitis  after  the 
removal  of  eyes  affected  with  panophthalmitis. 

The  instruments  required  are  eye  speculum,  fixation 
forceps,  a  Graefe  or  Beer  knife,  strabismus  scissors,  sliarp 
spoon,  needle-holder,  small  curved  needles,  catgut  and 
silk  sutures. 

Operation.— KiXer  general  anaesthesia  the  sp>eculum  is 
introduced  and  the  eyeball  steadied  by  grasping  with 
fixation  forceps  a  fold  of  conjunctiva  near  the  corneal 
margin.  The  eye  is  then  transfixed  just  back  of  the  cor- 
neal limbus  with  a  Beer  or  Graefe  cataract  knife,  which 
is  made  to  cut  its  way  out  at  the  upper  or  lower  sclcro- 
comeal  border,  so  as  to  include  the  corneal  and  about  1 
mm.  of  the  scleral  margin  in  the  flap.  The  flap  is  now 
grasped  with  forceps  and  the  remainder  of  the  incision 
completed  with  scissors.  The  next  step  is  to  remove  the 
entire  contents  of  th^  sclera,  great  care  being  taken  that 
nothing  is  left  behind,  especially  none  of  the  choroidal 
tissue.  The  wound  being  kept  open  by  two  pairs  of  for- 
ceps, a  sharp  spoon-sbap^  instniment,  grasping  its  edges 
al)out  10  mm.  apart,  is  pushed  between  the  choroid  and 
sclerotic  and  carried  sideways  and  deeper  in  order  to  de- 
tach the  whole  contents  of  the  sclerotic,  if  possible  un- 
broken. 

It  is  usually  impossible  to  eviscerate  the  contents  of 
the  globe  as  a  whole.  They  must  be  removed  with 
gauze  sponges  grasped  by  forceps,  which  are  given  a  ro 
tary  movement,  until,  by  scraping  and  wiping,  the  inner 
surface  of  the  sclera  is  made  perfectly  clean.  After  hemor- 
rhage has  been  controlled,  the  cavity  should  Im2  irrigated 
with  physiologic  salt  solution  and  the  edges  of  the  sclera 
and  conjunctiva  brought  together  by  interrupted  silk  sut- 
ures. If  preferred,  the  edges  may  be  unitc»il  by  means  of 
a  suture  similar  to  the  gathering  string  which  draws  shut 
a  tobacco  pouch — a  suture  sometimes  called  the  tobacco- 
pouch  suture,  or  the  purse-string  suture. 

Gifford,  of  Omaha,  whose  experience  in  evisceration 
has  been  unusually  large,  c<jvering  over  one  hundred 
cases,  has  devised  the  following  method  of  operating:  A 
large  conjunctival  flap  is  first  turned  back  and  a  long 
meridional  incision  made  through  the  sclera.  Eviscera- 
tion is  performed  through  this  ojiening,  leaving  the  cor- 
nea intact.  Gifford  claims  that  the  reaction  is  less  and 
the  stum])  better  than  when  the  cornea  is  excised.  The 
latter  shrinks  to  a  mere  patch  on  the  anterior  surface  of 
the  stump. 

The  dressing  after  evisceration  should  be  a  light,  dry, 
antiseptic  one.  The  patient  should  remain  in  bed  at  least 
four  or  five  days  with  both  eyes  bandagcil.  Cold  appli- 
cations should  be  used  for  a  day  or  two  to  keep  down  the 
reaction.  The  sutures  may  be  re  mo  veil  in  from  three  to 
four  da  vs.  The  recovery  is  commonly  less  smooth  than 
that  from  simple  enucleation,  and  considerable  pain  with 
(edema  and  swelling  of  the  surrounding  tissues  may  fol- 
low the  operation.  The  opemtion  is  often  perfomuKi 
when  the  inflammatory  process  is  already  high.  ai>d  when 
the  orbital  tissues  are  secondarily  involved.  No  case^  of 
meningitis  have  occurred.  Sloughing  of  the  sclera  has 
been  noted,  and  a  painful  stump  may  be  one  of  the  com- 
plications. 

ln(h'fa(iori8  for  KciWrnitfo/i. — The  operation  having 
been  introduced  by  Alfred  Graefe  as  a  substitute  for 
enucleation  in  cases  of  panophthalmitis,  it  very  naturally 
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followed  that  this  affection  at  once  took  front  rank  as  an 
indication  for  evisceration.  Gracfe  had  lost  two  patients 
in  1863  from  meningitis  following  enucleation,  and  al- 
most all  surgeons  in  Germany,  where  his  influence  was 
supreme,  feaircd  to  enucleate  an  eye  during  tlie  height  of 
panophthalmitis.  Mauthner  tells  us  that  this  feeling 
went  so  far  that  a  German  operator  even  excused  himself 
for  having  enucleated  two  panophthalmitic  eyes  with  the 
best  results,  because  he  did  not  know  at  the  time  what 
Graefe  had  said  on  this  point.  Writing  in  1878,  Mauth- 
ner graphically  describes  his  ow^n  feelings  on  the  subject. 
**  Personally,"  he  says,  "  I  stand  in  awe  of  Oraefe*s  advice 
never  to  operate  if  the  panophthalmitis  is  distinctly  pro- 
nounced. I  have  never  enucleated  an  eye  under  such 
circumstances,  and  I  doubt  if  I  ^all  ever  make  up  my 
mind  to  do  so.  The  terrible  apparition  in  von  Graefe 's 
cases  impresses  me  so  deeply  that  at  the  very  sight  of  an 
eye  in  a  state  of  panophthalmitis,  and  the  thought  of 
enucleating  it,  the  dread  of  a  fatal  result  is  conjured  up 
before  me.  ** 

Notwithstanding  his  fears,  >Iauthner  apparently  had 
very  grave  doubts  regarding  the  justifiability  of  abstain- 
ing from  operation,  and  allowing  suppuration  within  the 
eveball  to  continue  without  interference.  Meantime,  the 
English  oculists,  under  the  leadership  of  Critchett,  con- 
tinued to  enucleate  during  panophthalmitis  as  compla- 
cently as  though  Graefe  h^  never  warned  against  it,  and 
Gunn,  discussing  a  fatal  case  reported  by  Nettleship  in 
1886,  said  that  this  was  the  first  fatal  occuiTence  among 
over  a  thousand  enucleations  done  at  Moorfield  Oph- 
thalmic Hospital.  American  ophthalmologists  have 
never  paid  mucli  attention  to  panophtlialmitis  as  a  con- 
traindication for  enucleation,  and  Noyes,  in  a  paper  read 
before  the  American  Ophthalmological  Society  in  1889, 
on  "Enucleation  during  Panophthahnitis,"  says:  **We 
are  certainly  justified  in  performing  the  operation  not- 
withstanding the  warnings  and  alarming  declarations  of 
Prof.  Alfred  Graefe." 

Although  the  risk  of  a  fatal  termination  after  enucle- 
ation during  panophthalmitis  is  so  small  that  the  opera- 
tion may  be  performed  almost  with  impunity,  there  can 
be  no  doubt  that  when  the  purulent  inflammation  has 
extended  to  the  orbital  tissiies  evisceration  is  the  safer 
plan.  Staphylomas  of  the  cornea,  especially  w^hen  they 
occur  in  children,  are  well  suited  to  evisceration.  Pain- 
ful, blind,  glaucomatous  eves,  or  eyes  blind  from  chronic, 
non-traumatic  iridocyclitis,  may  also  be  tafely  evisce- 
rated. This  operation  will  also  be  indicated  in  the  cases 
of  eyes  injured  in  the  anterior  portion  of  the  globe, 
when  all  thought  of  recovery  under  conservative  treat- 
ment has  been  abandoned  within  two  weeks  of  the  time 
of  injury. 

Contraindications. — These  are  malignant  disease,  sym- 
pathetic inflammation,  sympathetic  irritation,  phthisis 
bulbi,  ossified  choroid,  and  foreign  bodies  penetrating 
the  orbit. 

The  Relation  of  Simple  Evisceration  to  the  Wearing  of 
an  Artificial  Eye,— A  Snellen  artificial  eye  may  be  in- 
serted during  the  third  or  fourth  week.  The  ultimate 
cosmetic  effect  is  no  better  than,  and  in  some  cases  not 
so  good  as,  that  obtained  after  enucleation  perfonned 
according  to  modem  technique. 

Evisceration  of  the  Eyeball,  with  Insertion  op 
AN  Artificial  Vitreous;  Mules'  Operation. — Mr. 
Mules,  of  Manchester,  England,  in  1886,  modified  the 
operation  of  simple  evisceration  by  the  introduction  of  a 
glass  ball  into  the  cavity  of  the  sclera.  The  operation  Is 
performed  as  follows:  After  general  aniesthesia  a  stop 
speculum  is  intnKluced  and  the  conjunctiva  freed  all 
around  from  the  corneal  inargiu  and  dissected  back  as 
far  as  the  equator  of  the  eyel)all,  without  disturbing  the 
rehitions  of  the  muscles.  The  cornea  and  1  mm.  of  the 
scleral  margin  are  then  removed  in  the  manner  described 
under  evisceration.  A  triangular  portion  of  the  sclera, 
above  and  below,  should  also  be  removed  to  facilitate 
the  introduction  of  the  artificial  vitreous,  and  in  order 
tliat  the  coaptation  of  scleral  edges  over  the  same  may 
be  perfect.    Next,  the  contents  of  the  globe  should  be 


removed  in  the  manner  described  under  simple  eviscera- 
tion, and  all  hemorrhage  arrested  by  packing  the  scleral 
cavity  with  dry  sterile  gauze,  or  gauze  so&ed  in  hot 
sterile  water.  The  next  step  is  the  introduction  of  a 
thoroughly  sterilized  artificial  vitreous,  usually  of  glass 
or  gold.  A  sphere  of  such  size  that  it  can  be  easily  in- 
serted within  the  scleral  cavity  is  selected.  The  intro- 
duction of  the  sphere  is  best  effected  by  means  of  a 
special  instrument  designed  for  the  purpose  by  Mr. 
Mules.  The  margins  of  the  scleral  opening  are  then 
united  vertically  by  means  of  interrupted  silk  sutures, 
and  the  conjunctival  opening  is  closed  by  another  line  of 
sutures  placed  at  right  angles  to  the  sclerotic  line  of  clos- 
ure. The  greatest  care  must  be  observed  to  secure  abso- 
lute asepsis  during  the  operation  and  at  all  subsequent 
dressings.  A  bandage  which  does  not  make  much  press- 
ure should  be  adjusted  over  a  dry  antiseptic  dressing. 
The  fellow-eye  should  also  be  bandaged  and,  unless  for 
special  indications,  the  dressing  should  not  be  removed 
for  forty -eight  hours.  Should  there  be  decided  reaction, 
iced  compresses  should  be  applied.  The  patient  should 
be  kept  in  bed  for  three  or  four  days  and  both  eyes  ban- 
daged until  there  is  firm  union  of  the  wound.  The  super- 
ficial sutures  should  be  removed  on  the  third  day,  the 
scleral  suture  remaining  permanently. 

Some  surgeons  perform  the  operation  according  to  a 
different  technique  from  that  described  above.  Gifford 
eviscerates  through  a  horizontal  incision  in  the  sclerotic 
according  to  his  special  method  previously  described,  and 
implants  the  artificial  globe  through  this  opening  with- 
out removing  the  cornea.  Some  operators  close  the 
sclerotic  and  conjunctival  wounds  with  the  same  sut- 
ures. 

The  purse-string  suture  is  used  by  some  of  the  best 
operators  for  closing  the  scleral  opening,  after  which  the 
conjunctival  wound  is  closed  with  another  purse-string 
suture.  Some  operators  advise  the  removal  of  the  con- 
junctival suture  at  the  end  of  forty -eight  hours.  Mr. 
Collins,  of  Moorfield  Hospital,  believes  that  manjr  failures 
of  this  operation  are  due  to  allowing  the  superficial  suture 
to  remain  too  long. 

Indications. — The.  chief  indications  for  this  operation^ 
as  given  by  de  Schweinitz,  are:  Staphyloma  of  the  cor- 
nea and  sclera,  ruptured  or  injured  eyeballs  when  the 
sclera  is  not  too  much  lacerated  and  when  the  accident  is 
of  recent  date,  absolute  glaucoma,  buphtlialmos  and  non- 
traumatic iridocyclitis. 

Contraindications. — The  followin|^  contraindications 
are  enumerated  by  the  same  authonty:  Suppuration  of 
the  eyeball:  morbid  growths:  much  shrunken  eyeballs, 
the  contents  of  which  have  undergone  bony  or  calcareous 
change;  sympathetic  ophthalmitis;  sympathetic  irrita- 
tion and  pathologic  conditions  of  the  eyeball  which  are 
likely  to  produce  either  of  the  last-named  affections;  ex- 
tensive injuries  of  the  eyeball,  with  much  bruising  and 
laceration  of  the  sclera;  dacryocystitis  and  ocular  con- 
ditions demanding  enucleation  or  its  equivalent  in  very 
old  persons. 

Accidents  and  Complications. — The  operation  may  be 
followed  by  excessive  reaction  manifested  by  marked 
swelling  of  the  lids  and  chemosis  of  the  conjunctiva, 
headache,  nausea  and  vomiting,  and  elevation  of  tem- 
perature. It  is  probably  alwavs  caused  by  faulty  tech- 
nique, as  imperfect  asepsis,  failure  to  arrest  hemorrhage, 
the  use  of  strong  antiseptics  and  undue  dragging  upon 
the  optic  nerve.  Sloughing  of  the  sclera  and  consequent 
cutting  out  of  the  stitches  occur  in  about  eight  per  cent, 
of  all  cases.  Extrusion  of  the  artificial  vitreous  within 
the  first  week  or  at  a  much  later  period  took  place  in 
seventeen  per  cent,  of  the  three  hundred  and  sixteen 
cases  in  the  hands  of  thirty  three  different  operators, 
tabulated  by  de  Schweinitz.  The  chief  cause  of  escape 
of  the  artificial  globe  is  failure  of  the  edges  of  the  scleral 
wound  to  unite.  Another  important  cause  of  the  throw- 
ing-out  of  the  glass  ball  is  that  it  may  have  been  too  large 
or  too  small  for  the  scleral  cup.  An  irritable  and  painful 
stump  requiring  removal  has  been  met  with  as  a  compli- 
cation following  the  operation.    Sympathetic  inflamma- 
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tioQ  lias  been  met  with  as  an  unrortunaic  complicalioD  In 
a  Dumber  of  instoiices.  Whileiu  most  cows  U  was  due  to 
the  setds  of  tLc  disease  buviogbeen  planted  before  this 
«poratlon  was  performed.  It  seems  Id  several  inslaoces.  as 
in  the  case  reported  by  Carrow,  to  have  been  directly  due 
to  the  operation  itself.  The  report  of  the  committee  of 
the  Ophthalmological  Society  oi  the  United  Kingdom  In 
1B98  contains  the  fotlofring  statements:  ~We  l^ve  not 
found  a  record  of  any  case  of  sympathetic  opiithalmilia 
following  evisceration  without  the  Implantation  of  an 
artiflclal  globe,  and  \re  have  collected  records  of  fivo 
Cftses  of  sympatlictic  ophthalmitis  after  the  operation  of 
«viscentt{oD  nud  the  introduction  of  an  artificial  glolje 
into  the  emptied  sclerotic."  Sympathetic  irritation  baa 
been  met  with  on  rare  occasions  and  required  tbo  re- 
moval of  the  stump, 

Sprdiil  Adranlnget  with  Htlation  to  the  Wfaring  of  an. 
ArtijUial  ^e. — After  a  successful  Atules'  operation  the 
motility  of  the  stump  and  artificial  eye  is  usually  better 
than  that  after  cuucleation,  the  implantation  of  a  bull  ia 


c  of  the  shrunken, 
.  ,        ificial  eyes.    The 

absence  of  accumulations  of  mucus  aud  tears  adds  to 
the    patient's    comfort   and    satisf action.      The    higli 

Sercentage  of  failures,  due  to  extrusion  of   ibc  arti- 
dal  vitreous,  must  be  greatly  reduced  before  The  oper- 
ation can  take  a  pennaoecit  place  la  ophthalmic  sur- 


Edmurui  W.  SUBmt, 

FACIAL  HEMIATROPHV.-(Sjaonyms:  Unilateral 
atrophy  of  llie  face ;  Progressive  facial  bemiatrophv ; 
ProgrMsive  laminar  aplasia;  Facial  trophoneurosiB;  n- 
clui  circumscribed  alropLy.) 

The  first  known  descriptiou  of  facial  hemiatrophy  is 
tluit  by  Parry,  writtep  iu  1823.  In  the  year  194B  Rom- 
berg described  tbe  condition  more  definitely  and  called  it 
a  Iroplioneurosis. 

Tlic  disease  coLJists  of  an  acquired  circumscribed  atro- 
nliy  of  the  face.  Tin-  atrophy,  involving  soft  tissues  and 
fiooe,  follows  a  chronic  course,  and  finally  becomes  spon- 
taneous! v  staliooary. 

Somethiog  over  one  hundred  authentic  cases  have  been 
reporlcd. 

Btioi.oot.— The  disease  be.ongs  to  the  period  ot  youth. 
Practically  all  of  Uie  reported  caaes  began  before  tlie 
thirtieth  year.  Women  are  more  frequeotly  affected 
than  men.  in  the  proportion  of  about  two  to  one.  It  does 
not  appear  that  nationality,  station  in  life,  or  heredity 
lias  any  influence  on  the  development  of  the  syndrome. 
In  the  reported  cases  it  has  followed  typhoid  fever,  mea- 
sles, acnrlet  fever,  syphilis,  and  other  infectious  diseases. 
it  has  been  observed  in  the  course  of  multiple  sclerosis. 
syringomyelia,  multiple  exostoses  of  the  face  and  head, 
scleroderma,  insanity,  epilepsy,  and  hysteria.  It  Is  not 
unusual  for  the  patient  to  ascribe  it  to  blows  or  other 
injuries  to  the  face.  In  a  number  of  casvs  the  earlr 
symptoms  have  been  those  of  a  severe  trigeminal  neural- 
pa.  In  one  case  which  I  saw  there  had  be«n  a  severe 
malarial  infection  one  year  before. 

PATnoLOOiCAJ.  As  ATOMY. — Various  theories  have 
been  advanced  In  regard  to  the  lesions  which  may  pro- 
duce facial  hemiatrophy,  Diseusu  of  the  sympathetic 
nerves,  of  the  peripberat  distribution  of  the  fifth  cranial 
nerve,  ot  the  Gasserian  ganglion,  of  Ilie  nuclei  ot  the 
flfib  nerve,  and  of  Uie  cortex  ot  the  cerebrum  have  in 
turn  bad  their  theoretical  advocates.  The  principal 
anatomical  evidence  rests  on  the  findings  in  Mendel's 
case;  this  was  u  woman  who  for  fifteen  years  hadsuffered 
from  left  facial  hemiatrophy.  The  autopsy  showed  tha 
epidermis  normal  except  for  a  moderate  degree  of  tliio- 
uiug.  tbe  connective  (Issue  was  diminished,  the  blood- 
vessels were  few  and  small,  tbe  fibres  of  the  muscles 
were  somewhat  thinned  without  degeneration  or  nuclear 
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changes,  and  the  facial  nerve  was  normal.  In  the  trigemi- 
nus the  connective  tissue  around  and  penetrating  the  nerve 
was  much  thickened.   In  many  places  the  numtwr  of  nerve 


fibres  was  diminished.  Most  of  the  changes  were  in  the 
second  division  of  the  nerve.  There  was  also  atrophy  of 
thedescendingroot  of  tbe  trigeminus  and  of  the  substan- 
tia fcrruginen.  Mendel  believed  that  the  facial  atrophy 
was  due  toUie  prolilerative  Interetiliul  neuritis  of  tbe  tri- 
geminus. In  tblscase  there  was  also  no  atrophy  aSecting 
the  left  upper  extremity  and  some  of  the  muscles  of  the 
shoulder  and  back.  To  account  for  this  Mendel  found 
an  interstitial  neuritis  ot  the  musculo- spiral  nerve  and  a 
diminution  in  size  and  number  of  the  cells  of  the  anterior 
horn  of  the  cord  at  the  level  of  the  fifth  cervical  nerve. 

The  antecedent  neuralgias  ot  the  fifth  nerve  point  to 
this  as  the  site  of  the  lesion.  But  how  many  severe  neu- 
ralgias of  this  nerve  have  we  not  seen  with  no  8ubsei)UPDt 
atrophy?  Section  of  the  posterior  root  of  the  trigeminus 
may  be  attended  by  unilateral  atrophy  of  the  muscles  of 
the  face,  tongue,  and  bones  of  the  face,  and  changes  in 
the  amount  and  color  of  the  hair.  Operations  on  the 
Qasserlan  ganglion  have  been  said  to  be  unattended  ty 
trophic  changes  in  the  skin. 

Other  autopsies  in  patients  showing  facial  atrophy 
have  shown  other  lesions  which  take  them  out  of  the 
group  of  cases  now  under  discussion.  Such  was  Graff's 
case,  which  showed  on  autopsy  a  progressive  muscular 
atrophy,  and  lliat  ot  Jolly  and  Recklinghausen,  in  which 
was  found  a  disseminated  sclerosis  of  the  brain. 

Symptoms. — Patients  who  develop  facial  hemiatrophy 
usually  present  themselves  to  the  physician  comphiiiiing 
of  a  neuralgia  in  the  distribution  ot  the  trigemionl  nerve. 
After  this  has  lasted  for  several  weeks  or  months  the 
cardinal  symptom  of  the  syndrome  appears.  This  con- 
sists in  an  atrophy  commencing  in  the  skin  ot  the  face. 
There  appears  on  the  face  a  whitish  spot  which  may  soon 
be  fallowed  by  other  similar  spots.  These  may  extend 
until  they  cover  halt  of  the  face,  or  may  be  limited  to  a 
small  area.  Gradually  these  areas  change  in  color  to  n 
yellowish-brown,  while  the  skin  becomes  thin  and 
lightly  stretched  over  tbe  subcutaneous  tissues.  The  ex- 
tent of  the  atrophy  may  vary  lo  a  considerable  degree. 
Fromhold-Trcu  indicates  the  varieties  in  his  attempt  to 
classify  them:  (n)  Typical  coses  involving  one-huf  of 
the  face.  <i)  Incomplete  casts  involving  a  portion  of 
one  sliie  of  the  face.  (<-)  Double  cases  Involving  both 
sides  of  the  face,    (d)  Cases  in  which  other  parts  ot  the 
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same  side  of  the  body  are  Involved.  Following  the  atro- 
pby  of  Lbe  skin  there  is  a  fallinK  away  of  the  uuderlyicg 
tissues.  The  fat  may  totally  disappear,  but  at  times  la 
esid  to  berepliiced  after  tliCBtrophic  process  lius  come  to 
a  Blandstlll.  The  frontal,  malar,  upper  and  lower  jaw 
bonos  may  atropby.  The  muscles  supplied  by  tbe  fifth 
nerve  become  very  thin,  but  their  electrical  reactions  re- 
Diain  normal  and  Iheir  fuactioa  is  cot  wholly  destroyed, 
though  much  weakened.  Tbe  nasal  cartilages  usually 
waste;  less  frequently  tbe  auricle  Is  involved.  The  hair 
«f  the  head,  eyebrow,  and  beard  may  change  color,  be- 
come tbio,  or  fall  out  altogether  on  the  affected  side, 
Tbo  glaodsof  tbe  skin  arc  usually  UDaSeeted,  but  anidio- 
eia  ^  been  noted  as  well  as  diminished  lachrymal 
secretion.  The  blood-vessels  may  sbow  through  tbe 
attenuated  skin,  marking  it  with  an  underlying  network. 
The  tongue  and  gums  are  frequently  atrophied  on  tbe 
affected  side.  Tlie  tightening  of  the  skin  may  interfere 
with  the  movements  of  the  jaw.  In  the  one  case  which 
I  have  observed  the  mouth  was  drawn  Iri  the  nurmal  side 
by  the  overaclion  of  the  healthy  muscles.  Taste,  touch, 
and  the  electrical  reactlonare  usually  normal,  eren  In  tbe 
-wasted  half  of  the  tongue.  The  trigeminal  pain  is  occa- 
eionaliy  associated  with  spasmodic  contractions  of  the 
muscles,  or  nith  llbrllhkry  twltchings.  As  tbe  atrophy 
advances  the  pain  usually  subsides.  There  may  be  par- 
a.sthesias  or  spots  of  hypenestliesia  (probably  due  to 
thinning  of  the  skinl.  Aniesthesia  and  changes  in  the 
temperature  sense  are  exceedingly  rare.  The  muscles 
eupplied  by  the  seventh  nerve  are  usually  unaffected. 
Mills  reports  a  case  in  which  tbe  hearing  was  affected, 
probably  on  account  of  an  atrophy  of  tbe  tympanum. 
The  pupil  mav  be  contracted;  or.  as  in  31aiIhouse's 
case,  may  be  dilated  and  fail  to  react  to  light  or  accom- 
modation. Tlie  eyeball  on  the  allecteil  side  appears 
prominent  on  account  of  the  atrophy  of  the  surrounding 
tissues. 

Course  and  PRoaNosts. — The  disease  is  insidious  in 
its  origin  and  slow  iu  its  development.  It  may  continue 
to  advance  for  two  or  three  years,  but  nil  the  cases  ter- 


minate sponlancuusly,  tbe  majority  at  the  end  of  one 
year,  leaving  an  area  of  atrophy  from  which  recovery  is 
unknown.  At  the  beginning  cue  cannot  predict  tbe  ex- 
tent or  duration  of  the  atrophic  process;  ft  may  involve 
a  narrow  furrow  only,  or  half  of  the  face,  nr  even  both 
Bidca  of  the  face.  Ah  a  rule  along  and  severe  antecedent 
aeuralgia  suggests  c  Icastavorable  prognosis.  A  cure  or 
even  an  improvement  in  the  atrophied  parts  i a  almost 
unknown,  though  somecompctent  observers  ha  veclaimed 
that  in  a  few  twses  the  face  lias  tilled  out  to  a  modemie 


degree;  this  was  probably  due  to  an  increase  in  tJie  faL 
To  the  patient,  however,  cessation  of  the  pain  and  mus- 
cular cramps  is  an  improvement, 

DiAONosis  as  a  rule  is  not  difficult.  The  points  par- 
ticularly to  be  borne  in  mind  arc  tliat  the  disease  is  aa 
acquired  one,  developing  before  the  thirtieth  year. 
There  is  a  ebange  in  the  color  of  the  skin  followrf  by 
atrophy ;  the  muscles  usually  affected  are  those  supplied 
by  tne  fifth  nerve.  Congenital  asymmetry  and  forms  of 
degeneracy  should  be  cosilj'  differentiated.  Confusion 
incases  of  hemiplegia  and  the  malnutrition  of  sympa- 
thetic paralysis  is  liardly  possible.  In  Bell's  palsy  the 
muscles  supplied  by  tiie  seventh  nerve  only  are  affected. 
In  these  muscles  there  is  a  reaction  of  degeneration  to  tbe 
electric  current,  and  tissues  other  than  muscular  are 
cot  involved.  In  the  type  of  progressive  muscular  atro- 
phy which  first  involves  the  face,  tbe  muscles  alone 
atrophy;  tbe  skin,  connective  tissue,  and  bone  arc  not 
affected.  This  disease,  moreover,  is  progressive,  and 
later  other  parts  of  the  body  are  involved.  Atypical 
cases  of  scleroderma  may  be  confounded  with  facial 
hemiatrophy.  Tbe  skin  of  scleroderma  is  usually  harsh 
and  Infiltrated,  while  that  of  fachil  hemiatrophy  is 
thinned, 

TuEATMENT. — At  the  present  time  we  know  of  no 
measure  that  will  limit  the  course  of  the  disease.  Neu- 
ralgias following  abscesses  of  the  teeth,  toOHillilia  and 
the  infections  diseases  should  receive  careful  attention. 
Electricity  and  massage  appear  to  have  no  influence  on 
the  course  of  tbe  disease  or  in  restoring  the  atrophied  tis- 
sues. No  drugs  which  have  been  tried  liavo  been  proved 
of  beneflt  escopting  in  so  far  that  they  control  the  neu- 
ralgic pains  and  muscular  spasm.  Sachs  suggests  thy- 
roid extract.  Tbe  vbIuo  of  this,  as  far  aa  I  anow.  has 
not  been  demonstrated.  (Section  of  llio  trigeminus,  on 
the  theory  that  the  nerve  stimulus  is  iwrverted,  should 
be  considered.  Various  contrivances  have  been  devised 
for  correcting  the  reaulling  deformity.  Bachs  has  used 
a  pad  or  rubber  pUte  iu  the  mouth.  Eckstein  lias  im- 
proved the  appearance  with  subcutaneous  injections  of 
^mn.  T.  Stuart  Bait. 

FACIAL  HEHIHYPEHTROPHY  is  a  rare  affection  con- 
sisting of  ci re u inscribed  enlargement  of  one  side  of  tbo 
face.  The  process  usually  involves  the  skin,  ctiunoctivo 
tissue,  blood-vessels,  muscles,  and  bone.  In  some  cases 
the  skin  is  harsh  and  rough,  while  the  sebaceous  glands 
are  much  hypertrophied  and  clogged  with  an  abnormally 
thickened  secretion  of  gummy  consistence.  The  tialr  is 
often  thick  and  coarse.  In  tlie  case  reported  bv  Dana 
the  bones  were  alone  Involved  in  the  process;  the  soft 
tissues  were  not  hypertrophied.  The  external  ear  may 
take  part  in  the  enlargement.  Here  either  the  cartilage 
alone  or  nit  the  tissues  may  bo  involved.  The  liypertro- 
pby  may  extend  into  the  mouth  Implicating  tbe  gums. 
soft  palate,  and  jaw.  The  hypertrophy  nmy  be  limlti'd 
to  a  part  of  tlie  face  on  one  side,  or  may  extend  some- 
what across  the  median  line. 

But  little  is  known  of  causes  underlying  the  condition. 
Of  the  twenty-three  coses  collected  by  Sabraxfs  and  Ca- 
bannea  eighteen  were  concem'tnl.  In  Schick's  case  tbe 
hypertropliy  commenced  m  the  second  year  with  Do 
known  cause.  In  Btrgcr's  case  there  was  an  obstinate 
antecedent  neuralglaof  the  fifth  nerve.  Montgomery's 
patient  had  brain  ftver  when  two  years  old.  There  waa 
no  neuralgia.  When  nine  years  of  age  tbo  patient  had  an 
osteomyelitis  of  tlie  left  maxilla.  About  one  year  later 
hyjiertrophy  first  appeared  in  tbo  gums  of  the  left  side. 
In  Dana's  case  the  patient  was  also  affected  with  gleant- 
iam.  It  Is  probable  that  several  distinct  conditions  have 
been  deseribeduiiderthe  term  of  hcDi i facial  hyp crtroph v. 
Among  the  theories  advanced  as  to  tbe  etiology  of  the 
acquired  cases  may  be  mentioned  Irritation  of  the  fifth 
nerve  through  Its  roots  or  Itie  Gaaserian  ganglion,  and 
chronic  bypertemia  of  vascular  origin. 

The  eulargemenl  may  be  first  noticed  in  the  bones, 
particularly  about  the  orbit,  giving  the  eyeball  ibe  ap- 
pearance of  being  depressed  in  ita  socket.    The  hoiiy 
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y  cra'liinlly  exi 


;xlendH  until  ihe  entire  side  of 

a  other  cases  (e.g..  MontcorDery's) 

lite  proccBS  nmy  begin  in  the  soft  parts,  and  the  gums, 


akio.  Ecbuceuus  glunds,  liair.  connective  tissue,  muscle, 
an<l  tilt.'  biiuc«  becocnu  lot^r  involved,  Tlic  enlargement 
of  the  blond-vesBela  may  cause  a  reddening  of  tlie  skin. 
The  Sow  of  saliva  may  do  considerably  iacressed. 

There  are  few  condilions  whieli  couid  be  confounded 
with  hemifacial  hypertrophy.  It  haa  been  siiggestwl 
that  It  might  bo  mistaken  for  hemifacial  atrophy  of  [lie 
other  aide  of  the  face ;  but  anything  more  than  a  cursory 
examiDalioD  could  not  fail  to  disclose  the  differences. 

Wc  know  of  no  cases  in  which  the  bypertrophied  tis- 


that  the  condition  may  become  stationary. 

Trentnieot  thus  far  haa  proved  unavailing,  either  in 
limiting  the  cunrso  of  the  disease  or  in  reducing  the 
hypertrophy.  3'.  I^wirt  Hart. 

FATTY  DEGENERATION— The  truth  of  Vircliow'a 
teaching  that  fatty  degeneration  is  a  proccsw  in  winch 
fat  is  formed  from  the  allmmin  of  the  cell  an  the  result 
of  a  Bplitting-up  of  the  albumin  molecule  han  been 
thrown  into  doubt  by  the  chemical  studies  of  recent 
years.  Although  the  qunslion  of  the  formation  of  tiil 
trom  albumin  cannot  be  said  to  be  absolutely  settled, 
the  majority  of  inveHtigators  do  not  favor  such  an  origin 
for  the  fat  occurring  in  the  cells  in  the  condition  desig- 
nated as  fatty  degeneration.  On  the  other  hand,  they 
hold  that  audi  fat  is  in  many  coses  only  the  permanent 
fat  of  the  cells,  which  under  nonnal  conditions  is  not 
visible  microscopically,  but  which  under  cenain  patho- 
togioal  influences  becomes  separated  into  visible  drop- 
let*. Fatty  d^eneration  is  in  some  inslanceit,  therefore, 
a  fatty  metamorphosis  dt;e  to  a  change  in  the  chemlco- 
phynical  structure  of  the  cells  wherehy  the  invUible  fat 
of  the  cells  beconiea  visible.  The  fat  content  of  the 
cells  is  not  chanaed  during  thin  process.  Rosenfeld, 
Kraus,  and  others  nave  shown  that  the  renal  epithelium, 
which  iu>rmal1y  sliows  no  fat  microscopically,  contains, 
neverthelcws,  about  twenty  per  cent,  of  fut.  In  fatty 
degeneration  of  llie  kidney  there  in  no  increase  in  the 
per  cent,  of  tut  pnwent  in  the  cells,  although  fat  appears 
m  the  form  of  visible  droplets,  A  similar  fat  metamor- 
phosis haa  been  shown  to  occur  in  Ihe  aseptic  autolysis 
of  various  tissues.  In  the  case  of  organs  containing  no 
fat  as  such,  the  latter  may  be  formed  by  tlie  chemical 
Bplitting-up  of  the  lecithin,  cerebrin,  and  protagon  that 
may  be  present  in  the  cells. 

In  certain  csHes  it  seenw  very  probable  thai  Ihe  fat 
droplets  of  fatty  degeneration  are  not  formed  from  tin- 
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inviaiUe  permanent  fat  of  the  cells,  but  rejffesent  a  fat 
brouglit  to  the  injured  cells  by  the  blood  or  lymph  in 
the  form  of  free  fat  or  soaps.  No  fat  synthesis  take* 
place,  although  the  fat  content  of  the  ceils  is  increased. 
Much  a  pathological  taking-up  of  fat  occurs  in  varioiM 
intoxications,  particularly  phosphorus  poisoning.  The 
fat  may  be  that  taken  into  the  body  or  it  may  come  from 
the  fat  depots  from  which  it  is  set  free  by  tbe  action  of 
tlie  injurious  agent.  Rosenfeld  and  others  have  shown 
tlial  in  doga  fed  with  mutton  fat  there  occurs  a  deposit 
of  mutton  fat  in  the  fat  depots.  When  ouch  dogs  are 
poisoned  with  phosphorus  or  phlorideln  there  occurs  a 
fatty  degeneration  of  the  liver  with  the  appearance  of 
mutton  fat  in  the  liver  cells  in  addition  to  the  dog-fat. 
I«ick  and  Wiuckler  found  the  same  thing  to  be  true  of 
the  heart  muscle  of  such  dogi°. 

It  is  impossible  to  say  at  the  present  time  with  cer- 
tainty whether  the  fnt  present  in  given  cells  represents  a 
physiological  or  a  pathological  condition.  The  best  criteria 
for  such  a  judgment  arc  the  amount  of  fat  present  and 
its  occurrence  in  localised  areas  or  foci.  In  themajonty 
of  cases,  however,  falty  degeneration  presents  adefinile 
pathological  picture  and  can  be  easily  recognized  micro- 
acofneally.  It  bears  always  the  character  of  a  definita 
tissue  injury.  The  appearance  of  visible  fat  droplet* 
in  tissues  not  conttuniru;  them  normally  is  to  be  regarded 
as  the  manifestation  of  a  chemico-physical  disturbance 
of  the  cell.  Practically,  then,  the  most  important  change 
in  our  conce^ion  of  the  process  is  tlie  recent  view  of  the 
source  anil  ongin  of  the  fat  concerned  in  the  manifesta- 
tion of  llictisaue  injury.  .Although  the  fat  may  not  come 
from  Ihe  albmnin  of  llie  cell,  Ihe  character  of  the  proc- 
ess still  jUBtifies  the  use  of  the  old  lerm  fattydegenera- 
lion,  although  in  a  somewhat  different  sense. 

AldredSeott  Warihin. 

FtrrUS,  DEVELOPMENT  OF.— Our  knowledge  of 
the  development  of  the  f.nus  was  in  an  eiceedin^Iy 
fragmentary  condition  until  Wilhelm  His,  the  distin- 
guished German  anatomial,  published  twenty  years  ago 
EIb  noteworthy  "Analomie  menachUcber  Embryonen. 

Age. — In  regaid  to  the  ages  of  embryos  of  the  first  two 
weeks  much  uncertainty  exists.  I,ength  is  not  entirely 
reliable,  owing  to  distcirtious  and  variability  in  size.  Id 
attempting  to  determine  age  from  the  last  day  of  the  last 
menstrual  period  as  tho  date  of  conception,  there  is  often 
the  dlOlculty  of  Inexact  history.  The  following  table 
indicates  iu  a  fairiy  accurate  way  Ihe  length  and  ages  or 
embryos: 

Agr.  Lcaiiih. 


Five  manUm. .. 
Hi  moDlbs . , . 
SeTMi  monlta  . 
BUitiUi  DHjnibi. 


According  to  Mail  their  ages  in  days  coTrcsponda  to 
the  formula  y'lOO  X  (lensth  in  millimetres)  for  all  em- 
bryos from  1  lo  100  mm.  long.  Multiply  the  length  of 
the  embryo  from  vertex  to  tho  breech  in  millimetres  by 
one  huntired,  and  e.ttract  the  square  root,  and  the  result 
will  be  ita  age  in  days.  In  cmliryos  from  100  to  220  min, 
long  from  vertex  to  breech  their  length  in  millmelres 
equals  their  age  in  days.  Fig.  5154  indicates  the  relative 
sizes  during  the  first  eight  weeks. 

There  are  but  few  good  collectiona  of  embryos  in  the 
world;  the  one  at  Leipsic  and  tiie  one  at  liultimoTe  arc 
the  most  important. 

In  development  it  is  convenient  to  distinguish  tho 
tliree  stages  suggrstcil  by  His.  The  stage  of  the  ovuni 
embraces  the  first  two  weeks;  the  embryonal  stage  from 
the  third  to  tJie  fifth  week,  during  which  the  principal 
organs  are  established :  lastly  tlie  Tietal  stage. 

Tfie  Ornm  .'<tagr. — There  are  no  observations  on 
iiormal  ova  of  the  first  nine  or  ten  days.      It  Is  evident 
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[tru|>lij. 


from  llie  mBterial  of  liit-  Imtcr  part  of  ibe  stage  of  tlie 

n  thai  Uierc  U  nu  cnrly  ami  precocious  ilevelopmcnt 

of  the  chorioD  uiid 


,—  3,     \     3X  I 


Till 


JOUDg 


-y\n  Unas  described 
by  Pelprs  in  l«l» 
It  la  leu  to  Licveu 
daj  H  ol  1  and  con 
sists  of    a    vesiile 


thriueb  the  citiro 
ovum  is  B(N.u  !□ 
Fig      5156.       Tlie 

i  \  tlio  cLori)  nle 
1 1  mbrane  consial 
ng  of  au  I  uter  lay 
tr  f  epithelial  ceila 
covored  by  numer 
OU9  WIN  wlilcb  are 


present.  From  these  at  a  later  period  various  struct- 
ures arise.  From  tlie  epithelial  liiyer  ilevclop  the 
epiilermia  of  the  skia  aod  its  appendages,  such  as  hairs, 
anils,  sweat  glands,  etc.,  the  central  nervous  system, 
and  portions  of  Ibe  eje  and  ear  mouth  aud  nose. 
Prom  the  midJle  or  nicaeiichymn!  1n\rT  develop  the 
skeleuil  muscular  cirtuhilnry  aud  urtgemtal  s)st«ms: 
and  lastly  from  the  inner  or  Lolixkrinal  la\er  which 
IS  here  FLpreseoIcd  by  the  lining  ol  the  \a\k  sac  de- 
velop the  aHmenliOry  tract  (pharvnx  (Esopliagus  stom- 
ach and  Intestines)  the  traLh<.a  and  lungs  liver  and 
l>Buircas  and  bladder 

The  next  important  human  o\um  was  descKI>ed  by 
Spec  in  1896  It  nteasures  7X51}  mui  and  the  embryo 
within  Is  03"  mm  in  length  Irs  age  fs  abtul  eleven 
day  s.  The  chon  )n  is  covered  » ith  ^  illi  and  lined  with 
mesenchyme  (see  Fie  0156)  The  embn  )  is  altacbod 
at  one  side  bj  a  broad  nediUe  the  so-called  belly  sMIk. 
TheaniuiotiL  sac  u  sinull  aid  i^contlnuo  isi\iih  the  epi- 
thelial plate  of  the  cmbnr  as  In  the  preceding  ovuro. 
The  primitive  streak  is  rt-presented  in  this  emhrvo  by  « 
slight  groove  along  the  centre  of  the  epithelial  plate. 
Meseucuj  me  separates  Uie  epithelial  plate  fr  ni  the  large 


BBlarsed 


Tin.  lUnirM 

Wibrro  to  weAi  "  l»  Hu  iMnbn") 
B  R. :  8,  smbcyo  Lr  (  pmbriro  a 
B.  entirl'o  0  VH-  embrru  XC 1  e 
ambrro  vn.     After  H>U  l/Z 


in   ciintoct    nitb   th<.    uterine 
mill  of    Ibo   mother    nud    an 
luner    U  ver  of    mesencl  >  me 
Attochea  to  thia  inner  htver  at 
one  side  is  the  small  ei  brt 
but  .19  mm.  in  leueth      li  is 
apparently   simple    in    struct 
ure.  consisting  of  an  c]  it)  elial 
plate  facing  the  small  amniotic 
ovity  linnl  by  flat  e|  itheliul 
cell*,    which     are    continuous 
yrith  tbe  epiUielial  celh  of  II 
plate.     On  the  other  siic 
the  plate  is  a  U>cr   f  u  tsi 
cbvme,  aud    projecting  fr 
tbfs  Is  the  volk  snc  lined  bj 
«nWdennal  cells     The  cpitbc 
liiil  plate  of  the  cnibrjo    as 
well  u  the  eptlhehumuf  Ihe 
amtdoD,   V.M  probabi)  at  an 
«ftrller  stage  c  utlnuous  with 
the  epithelium  of  the  chorion 
and  tliecmbrjo  suhaequenlly 
cut  off  aftLr    "      '  '  * 


sinking  down 
or  projecting  into  the  vesicular 
cavity.  One  stage  of  sucli  a 
process  has  been  found  in  the 
inoDkey  by  Selenka     Tlie  pro 

Jectlng  embryo  is  surro  indi--d 
ijr  mewnLliy  mi  continuous 
with  that  lining  tbi  clurim 
■■  well  as  w  th  tliat  lietweiu 

the   yolk   sac   and    epittidial  £ 

pbte. 
Already  then  m  the  young     cin  m»    Peten  euIt  o  uu      t 

Ml  known  oii.ni  Hie  «.  ™1Ih1  '^'f"  "'  W™1    Cap*.  flecMiiB  reflejis 


tiuee  primary  germ  layers  are        leii,  ii-i>,  puiai 


!IV    imptioblult 


ca^iluln    &.A    llt«IUDlIlt(  embrya    BH 


to   lu]|> 
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Vclk  SHC.  1111(1  a  small  dlvcnlculum  of  tlie  sar.  projects 
iuUi  Ihi'  mesenchjnml  pedicle.  couHtituliiig  lliu  liral  Irace 
o(  the  allanCoia.  We  thus  aeu  thai  the  craliryo  in  Iliis 
J,  g  OTum.  allliougli  about  twice 

an  loag  as  tlie  Pciere  em- 
bryo. Slows  very  little  ad- 
vance in  structural  differen- 
tiallon.  Both  are  in  the 
primitive  strealc  stage. 
Spec    also     described 


1   10  ) 


<  6.5  I 


10  diuuetera.'    Tbs  li^fl  ball   ' 


I   enibi7» 

mm.  Id  length  and  about 
eleven  and  oue-lialf  days  old. 
Thu  uhoriou  is  covered  by 
large  branching  villi,  lined 
by  meseDchyme,  and  attached 
at  one  aide  by  a  short  pedicle 
Is  the  embryo  (see  Fig.  fll43). 
The  primitive  streak  still 
""iiMf  persists,  and  near  its  anterior 
1  *^taudi' war  ^°^  ""^  neurenteric  canal  has 

Ml  bn  been  Tt-   formed,  thus  connecting  the 

u  sbow  the  embrro.   amniotic  cavity  with  tlie  yolk 
otic  wlTltJ :  b.  belly    ,m_       .  ii  ,_-,,  -t ;.  -rp  «iini 
•lorion;*.  embrr-   ?*^:    -a-ll  t™ce3  ol  it  are  soon 
',  rbnriiiDle  vlUiu :   lost.      More    anteriorly    still 
V,  jrolM-wc.    Iti>n  Spee.l  are  tmces  of  two  longitudinal 

ridges,  short  distances  on 
either  side  of  the  median  line.  These  are  the  so-called 
medullary  folds  and  are  the  first  traces  of  a  differentia- 
lion  tor  the  central  nervous  system.  The  allantoia  as 
lo  the  preceding  embryo  projects  from  the  yolk  sac 
bilo  the  jiediele  or  belly  stalK. 

Between  this  stage  and  the  next  one  we  sliall  consider. 
the  embryonic  plute  changes  from  a  flat  discoidal  stnict- 
-     1  somewhat  cylindrical  body  by  a  bendinjf  — 
' '"""    '1  whir'"    •'■"   " 


.mDioi 


trally  of  its   lateral  edges, 


rhich    the   i 


tail  ends  begin  to  project  more  and  more,  and  the  volk 
sac  la  thus  also  constricted  in  an  anterior  posterior  direc- 
tion. Connecting  pockets  of  the  yolk  sac  remain  at  botli 
the  head  and  tail  ends  of  the  embryo  to  form  the  begin- 
nings of  the  digestive  tract.  During  this  time  the  med- 
ullary folds  have  lengthened  and  grown  toward  each 
other,  BO  as  to  meet  In  the  raid*dursal  line,  tliereby  en- 
closing a  central  canal,  the  beginning  of  the  central  conn! 
of  the  spinal  cord  and  the  ventricles  of  the  brain.  In  the 
next  oldfst  ovum  we  are  to  consider,  which  whs  lie- 
stribfd  bv  Eternod.  there  was  an  embryo  3.1!  mm.  in 
length,  The  medullary  folds 
have  not  only  met.  but  atv 
fused  for  a  considerable  jior- 
'  tion  of  their  length  to  form 
the  neural  tube  (see  Fig. 
B138).  The  head  of  tlie  em- 
bryo now  projects  some  dis- 
lanco  beyond  the  constricted 
yolk  sac,  and  on  the  ventral 
side  of  tills  head  fold  is  a 
slight  Invagination  of  the 
ectoderm  for  the  mouth.  Be- 
tween the  mouth  invagina- 
tion and  the  attachment  of 
the  yolk  sac  the  heart  Is  in 
the  process  of  development 
from  two  lateral  tubes,  which 
Ho,  S1ST.— Knibrjo  1.54  mm.  In  soon  fuse  together  to  form 
}£2^vI,'^»l5*.^'5r'!iL  the    simple    tubular    heart, 

tier.    iZaiMTigvl  About  IM  ai-    ._.     .  ,      i  ,        l*  i.  l 

»iBBier«,l  n,  Amaloa ;  m.  The  blood-vessels  which  have 
medullary  groove:  iic.  neu-  developed  In  the  extra  em- 
^k^  '?'"™iriir°{i^  bryonic  area  and  those  Uial 
spee.) '     '  '  have  developed  in  the  body 

of  the  embryo  have  now  be- 
come connected  with  the  heart,  and  at  Its  head  end  arises 
the  ventral  aorta  dividing  immediately  into  three  pairs  of 
bisncbialarehes,  which  pass  around  tlie  primitive  foregut 
to  imile  beneath  the  medullary  plate  into  the  dorsal  aorta. 

SOS 


From  the  dorsal  aorta  are  given  off  tlie  omphalo -mesen- 
teric and  the  umbilical  arteries.  The  first  veins  to 
develop  are  those  which  accompany  the  flrst  formed 
arteries,  namely. 
theomphalo-mesen- 
t erics,  connected 
with  the  yolk  aae, 
and  the  umbilicals, 
connected  with  the 
allantois.  Soon  af- 
ter these  are  formed 
the  veins  within  the 
body  of  the  embryo 
develop,  the  first 
ones  being  the  an- 
terior cardinals,  or 
internal  Jugukrs 
and  the  inferior 
cardinals,  the  lat- 
ter draining  the 
blood  from  the  cau- 
dal portion  of  the 
body.  An  anterior 
and  a  posterior  car- 
dinal of  each  side 
unite  to  form  the 
ductus  Cuvieri. 
The  two  ducts,  one 
on  cither  side,  pass 
trans  versely  toward 
the  median  line  and 
open  into  the  sides 
of  the  sinus  veno- 
fiua.  The  oraphalo-ntesenterlc  veins  coming  front  the 
yolk  sac  and  tbe  umbilicals  from  the  allantois  Joiu  the 
sinus  venosus  at  a  slightly  earlier  date  tlian  do  the  Cuvi- 
crian  ducts.  At  a  later  stage  we  shall  see  how  this 
primitive  arrangement  is  modified  to  form  the  adult 
condition.  The  yolk  sac  in  this  embryo  ia  somewhat 
constricted  along  Its  attacliment,  leaving  pockets  of  en- 
toderm connected  with  it   that  lie  in  the  head  and  tail 


RemnalracUon  oL 

-     Enluved  about  »<uaiDMen.> 
inlon;   B,   beltr 

donate  Aumlte:  im.  ijral  tuna;  ph,  phE- 
ryn»j  i',   chorionic    TllU;  1'.   yoll[-«ac. 


ends  of  the  embryo.  They  form  the  primitive  foregut 
and  hiudgut.  At  either  side  of  the  neural  tube  the 
mesenchyme  has  become  differentiated  into  eight  prim- 
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ItiTe  segments  (ir  inyotomcg.  from  which  lati?!'  much  of 
the  muscular  sysiem  beoomes  differentiated, 

A  slightly  older  embryo,  of  about  the  same  length, 
described  by  Mall,  consists  of  an  ovum  measuring 
18  X  8  X  8  mm.,  and  containing  an  embryo  2. 1  mm,  )n 
lenxth.     Tbe  age  is  about  tn-o  weeks  (see  Fig. '6159). 

Many  important  changes  have  taken  place.  Tbe  em- 
bryo is  connected  to  the  cliorion  by  a  thinner  sialic  of 
mesenchyme  containing  the  blood-vessels  that  carry  on 
the  circulation  be- 
tween the  embryo 
and  chorion,  the 
latter  being  in 
close  contact  witli 
the  uterine  wall, 
nud    thus  aSord- 


and  oxygen  to 
pass  from  the 
mother  tL  rough 
the   thin  walls  of 

the  villi,  tofliipply 
the  rapidly  grow- 
ing embryo  with 
the  essentials  tor 
_i.,wtb  and  life. 
I  111'  embryo  itself 
■ii<  grea"tly  in- 
'  K'ii^eiiiD  length. 
' ' 1  curved  ■ 


micl 


Cula: 


dullary    plate    ia 

tube  and  the 
groove  into  ila 
canal.  At  the  an- 
terior end  of  fhia 
tube  are  enlarge- 
ments markine 
the  beginnings  of 
the  lirafn.  The 
remainder  of  the 
tube  forms 
Om,  caaiMo^tuPaeaierir  rein  :  OS. 
mY.somtMc.    tKoilnuDi].)  yolk  sac.  which  ia 

covered  by  blood- 
■TOwoiS  that  communicate  with  those  of  the  embryo,  is 
more  constricted  and  tlie  fore-  and  hindgtits  are  longer 
than  In  tbe  preceding  stage.  FYom  the  foregut  arises  the 
pbarynx  with  two  gill  pockets  and  a  thyroid  pocket. 
The  neurenteric  canal  connects  the  bindgut  with  the 
centrul  canal  of  tlie  central  nervous  system.  So  while 
from  the  yolk  sac  are  differentiating  tbe  two  ends  of  the 
^imentarj  trad,  tbe  main  portion  is  slill  embodied  in 
the  lar^e  sac.     Near  the  origin  of  the  foregut  Is  a  slight 

Srojection  of  tbe  jolk  sac  tor  tbe  beginning  of  the 
ver.  In  the  anterior  wall  of  the  yolk  sac,  posteriorly 
to  the  mouth  and  liencatb  the  pharynx,  is  the  tubular 
Iwart.  There  are  now  fourteen  pairs  of  mesenchymal 
«^menta  or  myotomes — three  in  the  head,  eight  in  the 
neck,  and  three  in  the  thoracic  region.  Tlie  anmion  at 
this  period  forms  a  small  sac  about  the  dorsal  surface 
of  the  embryo, 

a  embryo  described  by  Eollmann  (Pig.  SieO) ,  and 


«zceptforaBhortdi9tanceantcriorly.  and  thirteen  pairsof 
mcaodennlc  somites  or  myotomes  are  visible,  Tlie  con- 
Mrlctlon  of  the  yolk  sac  is  even  more  pronounced  than  in 
the  preceding  embryo,  and  the  hind  end  of  tbe  body  bas 
become  defined,  the  belly  stalk  no  longer  seeming  to  be 
«  po«t«rior  continuation  of  the  body,  but  arises  from  the 
ventnl  surface.    The  oral  fossa  is  more  marked. 

The  general  shape  of  ibis  embryo  is  quite  different 
bom  that  of  the  preceding  one.  the  embryo  being  nearly 
•iniyht:  and  It  has  probably  been  distorted,  as  has  also 


the  His  embryo  {Fig.  SlOl),  as  the  normal  curve  of  tlie 
medullary  tube  at  this  period  is  probably  somewhat  semi- 
circular, as  seen  in  Figs.  SlSBand  S163.  This  so-called 
dorsal  flexure,  which  is  often  pictured  in  text-books  as  a 
normal  condition  at  this  stage.  I  have  been  able  to  pro- 
duce in  pig  embryos  of  a  corresponding  stage  by  rough 
handling  while  removing  them  from  tbe  uterus.  Others 
from  the  same  uterus,  which  were  more  carefully  handled, 
do  not  show  such  a  dorsal  Hcxurc.  and  we  naturally  con- 
clude that  simitar  treatment  has  produced  a  similar  effect 
in  the  human  embryo. 

Tbe  His  emlir>'o  Lg,  2,  IS  mm.  lung,  contained  in  an 
ovum  15  X  12.5  mm.,  is  the  next  important  one  to  con- 
sider. Its  age  is  about  fourteen  days.  <Flg.  Giei,) 
The  forebraiu  has  a  marked  ventral  bend.  Between  lite 
forebrain  and  the  heart  is  now  a  well-marked  invagina* 
tion  of  tbe  skin  to  form  tbe  mouth  cavity.  It  is  not  as 
yet  connected  with  the  pharynx.  Projecting  from  the 
forebrain  are  tbe  optic  vesicles,  and  farther  bock  are 
Invaginations  ot  the  ectoderm  for  tbe  Internal  ear.  Two 
gill  clefts  and  three  branchial  arches  are  present,  and 
branches  of  the  aorta  pass  through  the  latter.  The 
heart  consists  of  a  much  bent  tube. 

The  branchial  arches  and  clefts  are  of  great  morpho- 
logical importance,  since  they  determine  to  a  large  extent 
the  arrangement  of  the  vario'us  organs  of  the  head  region. 
In  the  human  embryo  four  cleftflandSve  branchial  arches 
appear  on  each  side.    The  last  arch  is  very  indistinct. 

We  thus  sec  that  during  the  first  two  weeks,  which 
constitute  the  ovum  stage,  there  has  developed  from  the 
simple  one-celled  ovum  or  egg  an  embryo  with  its  mem- 
branes, the  anmion  and  chorion,  the  latter  having  over 
its  entire  surface  numerous  long  branching  villi,  and  In 
the  embryo  are  already  present  the  beginnings  of  tbe 
central  nervous  system,  the  alimentary  tract,  the  circula- 
tory s^-stem,  the  muscular  and  skeletal  systems,  the  lat- 
ter being  represented  by  the  chorda  dorsalis,  wbicli  has 
differentiated  from  tbe  dorsal  wall  of  the  entodermal  sac 
and  canal.  Tbe  primitive  urogenital  system  has  also 
begun  to  appear.  The  yolk  sac  rematDS  throughout  this 
stage  the  dominant  feature  of  tbe  embr}-o. 

The  EnJ-rgonal  *'fuffi!,— During  the  third  week  the  em- 
bryo grows  rapidly  in  size  and  attains  a  length  of  about 
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4  nmi.  TliL'  bruin  increases  in  Nze  and  shows  the  three 
primary  divisions.  The  optic  and  otic  vesicles  become 
more  prominent,  Two  more  gill  clefts  and  tliree  wore 
Kill  arches  apiwar  caudal  to  the  ones  already  formed. 
The  attached  area  of  the  yolk  sac  has  diminlMicd.     The 

5U9 


.'  mm.  Long.  lEnlanieil  ibont  ffl  dlam^ 
iiLiilliorr  capsule:  B,  be[l;BUIk  :  h,  bewi  : 
I  lUubi  r,  lolk-eac.    IE1I5.) 


arteries  wliidi  pass  through  the  five  pairs  of  gill  arches, 
joining  on  the  dorsal  side  of  the  pharyni  into  Uie  com- 

By  the  narrowing  of  the  attachment  of  the  yolk  sac 
more  of  the  primitive  gut  liaa  been  folded  oS,  so  that 
now  the  foregut,  midgut,  and  bindgut  are  to  lie  diatin- 
giilahed.  In  the  foregut  can  already  be  motle  out  the 
pharynx  with  its  diverticula,  the  oesophagus,  and  the 
stomach.  Of  the  pharyngeal  diverticula  there  are  four 
pairs  of  gill  pockets  corrcepondinK  to  the  gill  clefts  on 
the  external  surface  and  separated  from  the  gill  clefts  by 
a  thin  membrane.  The  diverticulum  for  the  respiratory 
tract  has  begun  to  bud  from  the  oesophagus.  The  first 
indication  of  the  lungs  and  trachea  is  found  in  embryos 
of  about  3,2  mm,  in  length  in  the  form  of  a.  groove,  the 
pulmonary  groove,  along  most  of  the  ventral  surface  of 
the  cesophagUB.  During  the  embryonal  stage  this  groove 
deepens  specially  toward  the  stomach,  where  it  ends  in  a 
a  rounded  projeclion,  which  lengtheos  and  gives  otl 
branches.  These,  by  repeated  branching,  give  nse  to  the 
vurioua-sized  bronchi  and  the  epithelial  portion  of  the 
lungs.  The  pulmonary  groove  gradually  becomes  con- 
Hlricted  off  from  tlie  o-sopliagus  to  form  toe  trachea.  At 
the  upper  end,  however,  it  remains  open  inio  the  pbarvni, 
in  tim  region  of  tlie  fourth  branchial  diverticulum,  to  form 
the  glotiia.  The  midgut  gives  rise  to  the  small  intestine 
and  to  a  portion  of  the  large  intestine.  From  it  have 
arisen  diverticula  which  give  rise  to  the  liver  and  pan- 
creas. The  hindgiit  gives  rise  to  the  rest  of  the  large  in- 
testine and  to  the  rectum. 

The  primitive  urogenital  system  lias  appeared  as  two 
longitudinal  ridges  projecting  into  the  cwlom  along  its 
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dorsal  wall,  one  at  either  aide  of  the  median  line  in  the 
iKeterior  half  of  the  embiyo.  This  ridge  contains  Ihe 
Wolfflnn  duct,  the  proncpbros  with  its  two  tubules  and 
rudimentary  glomeruli.  The  Wolffian  duct,  which  is  the 
first  to  appear,  develops  from  the  mescnchvme,  and  ei- 
lunds  from  the  heart  n'gion  to  the  cloaca.  &«n  after  the 
uoQ. functional  pronephros  is  formed,  the  mesonepbros 
begins  to  develop  and  Its  tubules  join  the  'Woltflan  duct. 
The  mesonepbros  is  a  much  more  important  structure 
Ihan  the  pronephros,  and  we  shall  consider  it  again  later. 
The  bt'giuning  of  tbe  MQllerian  duel  is  also  present  at 
this  stage. 

During  the  fourth  week  growth  is  relatively  more  ac- 
tive than  at  any  other  time,  except  during  the  very  early 
stages  of  the  first  week  or  tea  days.  Tbe  embryo  about 
doubles  in  length,  and  attains  a  length  by  tlie  end  of  this 
week  of  about  6  or  7  mm.  During  tbe  first  part  of  the 
week  tlic  embryo  becomes  very  much  dexed.  so  much  so 
that  tbe  head  and  tail  nearly  touch.  The  brain  vesicles 
arc  better  developed,  aaare  also  tbe  gill  cleftsand  arches, 
the  eyes,  cars,  and  nasal  pits.  The  heart,  which  is  much 
enlarged,  lies  In  the  cervical  re^on.  near  the  mouth,  and 
produces  with  tbe  liver,  which  isnow  of  considerable  size, 
a  large  ventral  bulge.  Tbe  simple  tubular  heart  with  ft* 
eiogle  cavity  ia  rapidly  clianglng  into  a  complicated  four- 
chambcrcd  structure  with  imperfect  pariitions.  By  the 
end  of  the  fourth  week  (see  Fig.  SlftS)  the  anterior  en- 
larged portion  of  tbe  bead  has  become  bent  at  right  angles 
to  the  main  axis  of  tbe  body.  From  tbe  first  gill  arch  a 
maxillary  process  is  developing  which  will  ultimately 
forma  portion  of  the  upper  jaw.  From  tbe  main  portion 
of  thearch  will  form  the  lower  jaw.  The  limb  buds  have 
increased  in  size.  The  arm  bud  projects  from  the  cer- 
vical region  and  the  leg  bud  from  the  lumbar  region. 
Tbe  yolk  sac  is  very  small  aud  the  amniotic  sac  Is  much 
enlarged.  During  the  early  part  of  the  fourih  week  tbe 
Intestinal  tut>e.cj)mposed  of  its  several  characteristic  seg- 
ments, lies  in  the  sagittal   plane  attached  to  tbe  dorsal 


;e.  llie  intestine  lengthens,  and  becomes  coiled  and 
twisted. 

lie  nerves  have  begun  to  grow  from  the  medullary 
E  or  central  nervous  syalem  Into  tbe  mesenchyme. 
Plexuses  are  forming,  but  the  nerves  are  not  attached  to 
their  end-organs.  There  are  now  thirty-eight  primitive 
segments  or  myotomes  which  have  been  formed  from  the 
mesenchyme  lateral  to  the  spinal  axis.  Muscle  fibres  are 
beginning  to  differentiate  from  tbe  cells  of  these  seg- 
ments. Their  ventral  ends  have  begun  to  grow  into  the 
primitive  abdominal  wall  formed  by  tbe  growing  arount) 
of  the  amnion.  Condensed  mesenchyme  marks  portlona 
of  the  veriebral  columu.  Id  the  arm  bud  tbe  mesen- 
chyme is  beginning  to  differentiate  to  form  the  skeletal 
core  of  condensed  mesenchyme.  The  WolfHan  ridge  has 
Increased  in  size  and  the  MOIlerian  duct  Is  now  fonned 
and  runs  parallel  with  the  Wolffian  duct.  A  diverticu- 
lum from  the  lower  end  of  the  Wolffian  duct  near  tbe 
cloaca  Indicates  the  beginning  of  the  permanent  kidney 
and  its  duct,  the  ureter.  On  the  Wolfflan  ridges  are  also 
seen  the  first  traces  of  the  sexual  glands,  but  they  are  In- 
different In  type,  and  not  until  tbe  fifth  week  can  sex  be 
determined  by  microscopical  examination. 

By  the  mladle  of  the  fifth  week  the  embryo  is  9  mm. 
In  length.  The  amniotic  sac  is  now  so  much  enlarged 
that  it  is  everywhere  In  contact  with  the  chorion.  A 
true  umbilical  cord  of  some  length  has  developed  by  the 
enclosure  of  the  entire  belly  stalk  and  yolk  stalk  within 
a  tubular  prolongation  of  the  embironlc  ectoderm  and 
somatic  mesoderm  of  tbe  embryo.  The  embiyonic  ecto- 
derm at  the  end  of  the  cord  Is  continuous  with  tbe  extra 
embryonic  ectoderm  of  Uie  amnion,  and  the  somatic  meso- 
derm with  that  of  the  amnion,  which  is  In  contact  witb 
that  of  the  chorion.  So.  strictly  speaking,  tbe  umbilical 
cord  is  a  portion  of  the  embryo,  tbe  amnion  having  been 
carried  farther  and  farther  from  the  umbilicus  by  exten- 
sion of  tbe  embryonic  ectoderm.  Tiie  bead  is  as  large  as 
the  rest  of  the  body,  and  bent  at  right  angtes  to  it.    Its 
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large  size  it  due  to  the  rapid  growth  of  the  bmlD.  The 
ibree  primary  divisions  of  the  bruia  are  more  marked  and 
beat  upon  each  other,  Fnim  the  forebraio  the  cerebral 
bemisplieres  have  begim  to  grow.  The  spinal  cord  forms 
s  tbicb-wallcd  tube  of  nervous  tissue.  The  various  cra- 
nial itnd  spinal  nerves  now  extend  some  distance  into  the 
body  ami  the  motor  nerves  of  the  liead  and  shoulder  reach 
the  premuscle  mosses.  The  rami  communicantee  are  sl- 
nMOj  present  at  this  stage  and  connect  with  the  sympa- 
tbetlc  cord.  The  latter  forms  a  continuous  column  of 
cells  in  front  of  the  vertebrte.  and  has  not  aa  yet  sepn- 
raU<d  into  ganglia.  The  sympatlietic  nerve  cells  have 
reached  this  position  by  migration  from  the  ganglia  of 
the  dorsal  roots. 

At  about  this  time  the  suprarenals  commence  their 
development  and  are  found,  at  tlie  beginning  of  the  third 
month,  occupying  their  characteristic  position  aa  a  cap 
fitted  over  the  head  of  tlie  Iddney.  Tliey  rapidly  acquire 
a  very  large  size  and  at  birth  have  their  permanent  vol- 
ume. There  la  no  developmental  relation  between  the 
suprarenals  and  the  kidney.  The  suprarenals  arc  prob- 
ably derived  partially  from  the  mesonephroa  and  par- 
tially from  the  sympathetic  nervous  system,  the  latter 
giving  rise  to  the  medullnry  portion  and  the  former  to 
the  cortical  portion. 

The  gill  clefts  and  arches  are  undergoing  marked 
changes.     From  the  Ilrst  arch  the  upper  and  lower  Jaws 
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»re  developing.  From  the  Brst  eleft  the  external  auditory 
canal  and  ear  drum  are  forming,  and  from  the  pharyngeal 
portion  at  the  cleft  the  Eustnchliiu  tube  and  middle  ear. 
The  malleus  and  incus  of  ibe  ear  arise  from  the  dorsal 


arch  are  forming  the  stapes,  styloid  process,  and  the  liyoid 
apparatus,  to  which  later  the  tongue  muscles  become  at- 
[achetl.  The  remaining  arches  and  clefts  are  beginning 
to  disappear  by  sinking  into  the  depth  of  (he  neck.  re< 
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maining  connected  with  the  surface,  however,  by  a  deep 
sinus,  the  so-called  cervical  sinus.  Occasionally  one  may 
persist  to  adult  life  as  a  sinus  or  cyst,  Tlic  arm  and  leg 
are  enlarged  and  show  two  segments  (ace  Fig.  01S4). 
The  skeletal  system  consists  of  a  condensed  mesencbymal 
tissue  und  pTecartiiHge.  The  premuscle  masses  of  the 
head  and  arm  are  dilfcreatiatlng  from  the  mesenchyme. 
Those  of  the  trunk  arising  from  the  myotomes  contain 
muscle  tlbres  and  are  more  advanced,  while  those  of  the 
liraln  appear  to  develop  in  nitu  about  the  preskeletal 
mesenchyme,  and  sliow  no  fibrillation  The  heart  still 
lies  close  to  the  mouth  in  the  neck  region.  It  is  much 
changed  In  shape  and  is  imperfectly  four-ctiambered. 
The  truncua  arteriosus  Is  undergoing  division  into  two 
tubes  by  the  formation  of  the  aortic  septum. 

The  modification  of  the  primary  arterial  system  Is 
progressing  rapidly.  The  main  portions  of  the  first  two 
arches  have  disappeared,  giving  rise  with  the  third  arcb 
to  the  common  carotids  and  their  branches.  From  the 
last  arch  Hie  pulmonary  arteries  are  developing,  and  from 
the  fourth,  which  seems  to  bo  a  combination  of  the  fourth 
and  flftb.  develop  the  large  aortic  arch  on  the  left  side 
and  innominate  and  subclavian  on  the  right  side.  The 
latter,  however,  still  retains  ita  connection  with  the  dor- 
sal aorta,  giving  a  condition  found  In  reptiles.  The  im- 
portant connection  of  the  last  arch  on  the  left  side  with 
the  aorta  remains  of  large  size,  and  that  portion  of  it  be- 
tween the  iiulmoonry  artery  and  the  aorta  forms  the  cluc- 
tus  arteriosus,  a,  very  important  fictal  struclun-,  as  it  en- 
ables the  venous  blood  from  the  right  side  of  the  heart  to 
pass  into  the  aorta  without  going  through  the  lungs.  Tho 
growth  of  the  liver  has  also  been  an  important  factor  in 
bringing  about  modifications  in  the  venous  system.  With 
the  iTlHunulion  of  the  umbilical  vesicle  the  extra  embry- 
onic portion  of  the  omphalo-meaeuterics  disappeare.  but 
the  embryonic  jiottions  of  the  two  veins  [orui  the  portal 
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the  two  umbilical  veins,  the  left  persists  eo- 
tlre.  to  form  tlie  single  umbilical  vein  of  the  embryo  and 
cord.  Ttie  riebt  umbilical  vein  degeoerales  into  an  ud- 
importaut  vem,  Tbe  presence  of  the  liver  has  also 
iDMlified  the  proximal  cuds  of  tlic  umbilical  veins.  Tbe 
divided   iolu  a   capillary   net.  whIcU 
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again  collects  into  a  sliort  vein  that  opens  Into  the  sinus 
venosuB.  Tlie  development  of  the  ductus  veaosus  soon 
forms  a  channel  for  most  of  ibc  blood  carried  by  the  um- 
bilical vein.  The  proximal  portion  of  tbe  inferior  reun 
cava  is  developed  aa  a  new  structure.  Tbe  distal  end  of 
this  unites  wlih  tbe  right  inferior  cardinal  in  the  region 
where  the  renal  arteries  arise;  and  the  caudal  continu- 
ation of  tbe  cardinal  from  Ibis  point  of  union  becomes 
the  inferior  portion  of  tbe  vena  cava.  Tbe  remaining 
~     "'    IS  of  the  two  cardinals  form  the  azygos  veins. 


develops  the  superior  vena  cava.  The  proximal  portion 
of  the  ductus  C^vieri  on  the  left  side  then  loses  its  con- 
nection with  tbe  jugular  and  becomes  the  coronary  sinus 
of  the  heart. 

By  tbe  time  the  embryo  isfive  weeks  old  it  has  attained 
a  length  of  11  mm.  (see  Fig.  GI65),  The  head  isstiU  very 
larce  an<l  bent  at  right  angles  to  the  main  axis  of  the 
body.  Tbe  maxillary  and  nasal  processes,  which  fuse  at 
a  later  stage  to  form  the  upper  jaw,  are  now  more  marked 
and  approaching  each  other.  The  external  nares  arc 
neaiing  tbe  middle  line.  The  external  ear  is  represented 
by  several  small  protuberances  alwut  the  tirst  cleft.  The 
general  body  musculature  U  well  advanced  and  has  its 
nerve  supply.  The  ribs  and  the  muscles  of  the  thorax 
and  abdomen  have  grown  some  distance  into  the  thiu 
membrane,  membrana  reunlena,  which  in  early  stages 
constitutes  the  ventral  body  wail.  The  limbs  are  much 
enlarged  and  contain  a  skeletal  core  of  cartilage  sur- 
rounded by  tbe  developing  muscles.  Thearra  keepsabout 
two  weeks  in  advance  of  the  leg  in  its  internal  differen- 
tiation. Tbe  vertebral  column  and  ribs  are  formed  par- 
tially in  mrtllaee.  The  fourth  pair  of  the  aortic  arches 
still  persists  entire  and  tho  others  are  modified  in  various 
ways  to  form  tJie  larger  arteries  in  this  region.  Tlie 
liver  has  been  increasing  rapidly  in  size,  and  in  this 
embryo  aa  in  tbe  preceding  stage  forms  with  the  heart 
most  of  tbe  large  projecting  abdomen  and  thotai.    Tbe 


allant/)is  forms  a  long  narrow  lube  extending  from  the 
hindgut  into  tbe  umbilical  cord  as  far  as  the  chorion. 
At  a  later  stage  the  umbilical  portion  becomesohlit«iaIed. 
while  the  portion  near  tbehindgut  enlarges  into  the  blad- 

Durlng  tbe  fifth  week  the<EsophaguB  elongates  and  th? 
stomach  acquires  its  characteristic  form,  as  well  as  an 
obllouely  transverse  position,  its  former  left  side  becom- 
ing directed  anteriorly  and  upward,  and  its  former  right 
side  looking  backward  and  downward.  This  expluna 
the  distribution  of  the  left  vagus  nerve  to  tbe  front  of  the 
stomochandlheright  to  theliack:  for,  before  this  twist- 
ing of  the  stomach  began,  these  nerves  bad  already- 
readied  the  stomach.  The  connection  of  the  yolk  stalk 
or  vitelline  duct  with  the  intestinal  canal  rapidly  be- 
comes less  marked,  and  bv  the  end  of  this  week  only  & 
small  <iuct  attaches  the  yofk  sac  to  the  intestine. 

During  tbe  last  part  of  the  embryonal  stage  and  tbe 
first  part  of  the  foetal  stage  there  are  very  important 
sbifliogg  or  migrations  of  various  organs  in  the  body. 
That  of  tlie  lieart  and  diaphragm  from  Uie  cervical  region 
into  tbe  thoracic  region  is  of  especial  interest,  as  other 
Structures  are  dragged  along  with  them.  The  large 
blood-vessels  arc  pulled  downward,  and  such  nerves  aft 
the  recurrent  laryngeals  indicate  this  process.  Originally 
they  passed  directly  from  the  vagus  to  the  larynx  just 
posterior  to  tbe  fifth  aortic  arcb,  and  by  the  migration  of 
the  heartand  targe  blood-vessels  they  are  brought  into  the 
position  seen  in  the  adult.  The  diaphragm  in  its  descent 
obtains  muscle  tissue  and  its  nerve  in  the  cervical  region. 


Diuculiirayiteniiot  Ibe  UmbiiDdbodT  wall  are  aem  lo 
'BlopBd.    (itler  Bsnleep  and  Lewta,) 

and  both  are  then  carried  down  to  the  lower  part  o 
thorax.  Tbe  limbs  also  exhibit  a  migration,  tbe 
from  the  cervical  to  tlie  thoracic  region  giving  tbe  caudal 
inclination  to  the  brachial  plexus,  which  originally  went 
straight  out  into  the  arm  without  this  caudal  inclina- 
[ion.  Tbe  leg  likewise  migrates.  Manv  individual  mus- 
cles also  take  part  In  this  shifting  and  migrating,  such 
as  tbe  trapezius  from  the  upper  cervical  rcgioR  aod  the 
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latissimus  dorsi  from  the  lower  cervical.  The  path  of  the 
nerve  from  its  exit  at  the  intervertebral  foramen  to  its 
point  of  entrance  into  the  muscle  indicates  the  patli  the 
migrating  muscle  has  taken,  while  the  branching  within 
the  muscle  probably  indicates  the  direction  in  which  the 
muscle  has  mcreased  in  size. 

During  the  embrvonal  stage  the  yolk  sac  has  dimin- 
ished to  an  organ  oi  relatively  small  size  and  importance, 
while  the  central  nervous  system,  with  its  greatly  en- 
larged anterior  end,  the  brain,  giving  to  the  head  its 
great  prominence,  becomes  the  predominating  feature  of 
the  embyo.  The  head  throughout  most  of  this  stage  is 
about  equal  in  bulk  to  the  rest  of  the  body  of  the  em- 
bryo. 

Foetal  Sta^e.— In  an  embj'ro  seven  weeks  old  and  20 
mm.  long  the  early  foetal  features  are  fairly  well  marked. 
The  head  is  nearly  erect.  The  fusion  of  the  maxillary 
and  nasal  processes  is  proceeding  rapidly  to  form  the 
upper  jaw,  and  the  nasal  pits  have  approached  nearer  to 
the  median  line.  Failure  of  fusion  between  these  proc- 
esses gives  rise  to  the  various  fonns  of  cleft  palate  and 
harelip.  The  arms  and  legs  are  much  elongated,  and 
show  the  three  segments  seen  in  adults.  Fingers  and 
toes  are  also  to  be  distinguished.  Practically  every  mus- 
cle of  the  body  can  now  be  recognized,  and  has  also  its 
nerve  supply  (see  Fig.  5166).  Most  of  the  skeletal  ele- 
ments are  present  in  cartilage.  Portions  of  the  skull, 
however,  are  never  so  represented,  but  ossification  takes 
place  directly  from  the  condensed  mesenchyme.  The 
ribs  have  extended  nearly  to  the  mid -ventral  line.  The 
thoracic  and  abdominal  muscles  have  likewise  pushed 
farther  out  into  the  ventral  wall  of  the  body. 

By  the  end  of  the  second  month  the  permanent  kidney 
is  fairly  well  formed  and  the  Wolffian  body,  which  so 
far  in  the  life  of  the  embryo  has  performed  the  function 
of  an  excretory  organ,  begms  to  lose  its  importance.  All 
but  the  middle  portion,  which  later  forms  the  sexual 

Sland,  atrophies.  Its  duct  in  the  male  forms  the  vas 
eferens,  in  the  female  degenerates,  while  in  the  female 
the  MQllcrian  ducts  form  the  Fallopian  tubes  and  uterus, 
and  in  Uie  male  degenerate.  Thus  by  the  end  of  the  sec- 
ond month  most  of  the  organs  which  are  found  in  the 
adult  are  formed.  The  main  processes  which  now  take 
place  until  birth  are  the  growth  and  shifting  about  of 
these  organs. 

The  third  month  establishes  the  human  form,  although 
the  head  still  unduly  predominates.  The  limbs  have  ac- 
quired their  definite  shape,  and  the  imperfect  nails  are 
present  on  both  fingers  and  toes.  The  external  organs  of 
generation  become  definitely  differentiated,  although 
they  make  their  appearance  several  weeks  earlier. 

In  the  female  the  genital  tubercle  remains  much  less 
developed  to  form  the  clitoris.  The  genital  furrow  re- 
mains open  to  form  the  vestibule  and  the  genital  swell- 
ings the  labia  majora.  The  prepuce  and  hibia  minora 
developing  from  the  genital  folds,  lie  at  either  side  of  the 
genital  sinus.  The  genital  swellings  in  the  male  when 
they  develop  into  the  scrotum  have  layers  identical  with 
those  of  the  abdominal  wall,  as  seen  in  the  following 
scheme : 


Abdominal  WalU. 

Integument. 
Superficial  fascia. 
External  oblique  muscle. 
Internal  oblique  muscle. 
Transversalis  muscle. 
Peritoneum. 


Scrotum, 

Integument. 
Dartos. 

Intercolumnar  fascia. 
Cremasteric. 
Infundibuliform  fascia. 
Tunica  vaginalis. 


The  tunica  vaginalis  lines  the  sac,  communicating 
above  with  the  peritoneal  cavity ;  and  into  this  sac  later 
the  testicle  descends.  The  anterior  end  of  the  ureter  now 
reaches  the  neighborhood  of  the  suprarenal  where  it  ends 
in  the  kidney,  which  consists  of  about  eighteen  lobes, 
one  for  each  group  of  tubules  connected  with  the  ureter. 
This  lobulation  persists  until  after  birth.  The  supra- 
renals  now  fit  caplike  over  the  anterior  end  of  the  kidney. 
At  the  end  of  the  month  the  foetus  weighs  about  120 
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gm.  (3i  ounces),  and  measures  about  5  cm.  (2  inches)  in 
length. 

During  the  fourth  month  hairs  devoid  of  pigment  ap- 
pear on  the  scalp  and  other  parts  of  the  body,  which 
is  now  covered  with  firmer  skin  of  a  rosy  hue.  The  eye- 
lids, nostrils,  and  lips  are  closed.  The  anus  opens,  and 
the  coils  of  intestine,  which  before  extended  into  the  um- 
bilical cord,  now  lie  entirely  within  the  abdominal  cavity. 
The  point  of  emergence  of  the  umbilical  cord  lies  low 
down  close  to  the  pubes.  The  head  forms  about  one- 
fourth  of  the  entire  body.  The  bones  of  the  skull  while 
ossifying  are  still  widely  separated.  The  sexual  distinc- 
tions of  the  external  genital  organs  are  well  defined.  By 
the  end  of  this  month  the  foetus  weighs  about  280  gm. 
(7i  ounces),  and  measures  about  10  cm.  (4^  inches)  in 
length. 

During  the  fifth  month  the  lower  extremities  become 
longer  than  the  arms,  nails  are  well  formed,  and  hairs 
are  more  plentiful,  but  devoid  of  color.  The  foetal 
movements  are  distinctly  felt  by  the  mother.  The  su- 
doriparous glands  arise  during  this  month  as  solid  cylin- 
drical outgrowths  from  the  primary  ridges  of  the  epider- 
mis into  the  dermis.  Later  they  become  coiled  and  a 
lumen  appears.  The  heart  and  liver  share  with  the  head 
in  the  undue  preponderance  which  these  parts  present. 
At  the  end  of  this  month  the  foetus  measures  20  cm.  (8 
inches)  in  length,  and  weighs  about  500  gm.  (1  pound). 

During  the  sixth  month  the  surface  presents  many 
wrinkles  and  is  of  a  dirty  reddish  hue ;  the  sebaceous 
coating,  the  vernix  caseosa,  begins  to  appear.  This 
w^hitish  substance  is  composed  of  shed  surface  epithe- 
lium, mingled  with  the  secretions  of  the  selMU^cous 
glands;  its  primary  function  seems  to  be  the  protection 
of  the  integument  from  maceration  by  the  amniotic  fluid. 
The  eyebrows  and  eyelashes  begin  to  grow.  The  length 
of  the  fa?tus  by  the  end  of  this  month  is  about  80  cm.  (13 
inches),  and  its  weight  about  1,000  gm.  (2  pounds). 

T/ie  Seventh  Month. — The  formation  of  fat  causes  an 
appearance  of  greater  plumpness,  although  the  surface  is 
still  somewhat  wrinkled.  The  hairs  are  longer,  about  5 
mm.  in  length.  The  eyelids  are  now  permanently  open. 
The  liver  is  still  relatively  large;  the  testicles  have  de- 
scended as  far  as,  or  even  into,  Uie  inguinal  canals.  Chil- 
dren bom  at  the  end  of  this  month  may  live.  The  fcetus 
measures  at  the  end  of  this  perioil  aboiit  87  cm.  long  (15 
inches),  and  weighs  about  1,500  gm.  (3  pounds). 

TJie  Eighth  Month. — This  and  the  ninth  month  com- 
plete the  ftt'tal  period.  The  chief  changes  are  great  in- 
crease in  weight,  as  by  the  end  of  the  eighth  month  the 
foetus  weighs  from  2  to  2.5  kgm.  (4  to  5  pounds)  and 
measures  about  42  cm.  in  length.  The  scalp  is  well  sup- 
plied with  hair,  and  the  finger  nails  almost  reach  the  fin- 
ger tips.  The  lanugo  or  embryonal  down  begins  to 
disappear.  The  subcuttuieous  fat  has  increased  con- 
siderably, giving  a  more  rounded  form  to  the  body. 

The  Ninth  Month. — During  this  month  there  is  a  rela- 
tively large  increase  in  weight,  from  2  to  2.5  kgm.  to 
about  8  or  8.5  kgm.  (6  to  7  pounds),  while  the  increase  in 
length  is  only  from  about  42  to  50  cm.  (20  inches).  The 
skin  is  less  highly  colored  and  the  lanugo  has  almost  en- 
tirely disappeared.  The  testicles  have  descended  into 
the  scrotum ;  in  the  female  the  labia  majora  are  in  con- 
tact. Centres  of  ossification  usually  appear  in  the  epiph- 
ysis at  the  lower  end  of  the  femur,  and  often  in  the 
upper  epiphyses  of  the  tibia  and  humerus. 

Warren  Harmon  Letcis, 

FOURTH  DISEASE.— It  is  to  Clement  Dukes  that 
we  owe  this  addition  to  the  number  of  contagious  ex- 
unthenuita.  Led  by  his  experience  extending  over  a 
number  of  years  at  Rugby  School,  Dukes  published  in 
The  Lancet  oi  July  14th,  190(),  his  original  paper  on  this 
subject  with  the  title  **  The  Fourth  Disease;  or.  the 
Confusion  of  Two  Dise:uses  uniier  the  Xanie  ot  *  Rubella.'" 
In  this  pajHT  Dukes  states  that  he  had  for  several  years 
sus|x»cted  the  existence  ot  another  contagious  exanthem, 
but  that  he  was  not  convinced  of  it  until  the  advent  of 
an  epidemic  in  April,  1900.     His  reasoning  is  as  follows : 
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German  measles  appears  under  two  forms — one  re- 
sembling measles,  and  the  other  resembling  scarlet 
fever;    an  attack  of  one  form  of  the  disease  does  not 

Srotect  the  patient  from  an  attack  of  the  other  form, 
le  has  never  oljserved  the  slightest  tendency  of  the 
fourth  disease  to  develop  into  tnie  scarlet  fever,  al- 
though this  disease  does  closely  resemble  mild  scarla- 
tina. It  is  important  to  distinguish  the  fourth  disease 
from  scarlet  fever  chiefly  because  of  the  difi'erence  in 
the  time  of  quarantine,  especially  in  schools. 

Epidemics  of  so-called  German  measles  at  one  time 
resemble  scarlet  fever;  at  another  time  all  of  the  cases 
resemble  measles. 

The  measles  form  of  German  measles  usually  affects 
large  numbers  of  those  exposed,  while  the  fourth  dis- 
ease, like  scarlet  fever,  affects  a  limited  number,  being 
apparently,  like  scarlet  fever,  least  infectious  at  its  on- 
set. Moreover,  cases  of  fourth  disease  occur  in  children 
who  have  previously  sufferetl  from  scarlet  fever. 

Certain  studies  made  by  Dukes  may  be  cited  to  bear 
out  his  contention  of  a  fourth  disease.  In  the  year  1892 
he  was  called  to  see  sixteen  cases  of  illness  supposed  to 
be  scarlet  fever,  and  he  decided  that  it  was  the  scarlet - 
fever  variety  of  rubella,  or  what  he  later  called  Fourth 
Disease.  The  lads  were  in  school  and  were  sent  to  their 
homes.  Subsequently,  there  was  not  a  single  instance 
of  scarlet  fever  reported  among  the  boys  who  went  to 
their  homes  for  the  holidays;  but  one  of  the  nurses 
after  going  home  suffered  from  what  was  diagnosticated 
as  a  genuine  case  of  nibella. 

The  second  study  was  that  of  a  concurrent  epidemic 
of  scarlet  fever  and  fourth  disease.  In  this  instance 
the  fourth  disease  preceded  the  onset  of  the  scarlet 
fever  by  twenty  days.  Some  of  the  boys  had  scarlet 
fever  only,  others  had  fourth  disease  only.  One  had 
scarlet  fever  first,  and  afterward  fourth  disease;  and 
still  others  had  fourth  disease,  followed  by  scarlet  fever. 
Among  those  cases  diagnosticated  as  scarlet  fever  two 
of  the  boys  died. 

Another  study  was  made  at  Rugby  in  March  and 
April,  1900 — nineteen  boys  Ijeing  affected  by  fourth 
disease,  nearly  one-half  of  whom  previously  sufferecl 
from  rubella.  Twenty  days  after  the  onset  of  the  epi- 
demic the  school  was  dispersed.  Of  all  these  boys  who 
went  to  their  homes,  there  was  only  one  who  had  a 
malady  diagnosticated  as  scarlet  fever. 

The  symptoms  may  be  grouped  as  follows: 

Incubation  Period. — Varies  from  nine  to  twenty-one 
days,  resembling  rubella  and  differing  markedly  from 
scarlet  fever. 

Prodromal  Symptoms. — Usually  about,  though  occa- 
sionally chill,  nausea,  headache,  backache,  and  loss  of 
appetite  are  present. 

Eruption.-  The  first  symptom  to  attract  attention 
is  the  rash,  which  in  nearly  every  case  is  full  and  quite 
characteristic  of  scarlet  fever,  being  small  and  thickly 
set,  pale  red,  and  scarcely  raised  alx>ve  the  surface.  It 
ma\'  cover  half  of  the  lx)ily  in  a  few  hours. 

Throat. — The  fauces  are  red  and  swollen,  but  there 
is  little  or  no  complaint.  No  matter  how  severe  the 
eruption- -and  "  in  many  cases  it  resembled  the  worst 
eruption  in  scarlet  fever,'  says  Dukes,  the  throat  never 
looks  like  that  seen  in  a  well-marked  case  of  scarlet 
fever.  The  lyniph  nodes  of  the  neck  are  swollen,  hard, 
and  al)out  the  size  of  a  pea.  In  some  cases  the  axillary 
and  inguinal  nodes  are  enlarged. 

Desquamation. — Usually  there  is  free  desquamation 
of  small  scales;  but  in  a  few  the  WH'ling  was  equal  to 
that  in  scarlet  fever.  In  this  "  fourth  disease  "  the 
desquamation  ^)ears  no  relation  to  the  intensity  of  tlie 
eruption.  Nephritis  is  a  rare  sequel;  but  a  trifling  al- 
buminuria may  be  present. 

General  Symptoms. — The  pulse  rate  is  unaffected; 
the  temperature  range*^  from  98.4°  to  104°  F. 

Infectiousness. — At  the  onset  it  is  only  slightly  con- 
tagious, and  the  infectiousness  ilisapiXMirs  entirely  in 
two  or  three  we(*ks. 

Since  the  publication  of  Dukes'  paiwr  there  hits  Ix^en 


world-wide  discussion  of  the  subiect  with  a  great  deal 
of  scepticism.  It  is  to  be  said,  however,  that  in  1885 
Nil  Filatow  raised  the  same  questions  as  Dukes,  and 
that  in  1896  he  outlined  a  separate  disease  similar  to 
the  '*  Fourth  disea.'^e."  Moreover,  J.  J.  Weaver  fur- 
nishes support  to  Dukes'  contention.  Some  months 
frior  to  Dukes'  publication  he  noteil  in  the  Southport 
nfectious  Disease  Hospital,  within  three  months  after 
a  numlx?r  of  scarlet -fever  cases,  recurrence  with  a  new 
eruption  and  fever.  He  reported  fourteen  hospital  cases 
with  their  temperature  charts.  These  are  of  special  in- 
terest because  they  are  cases  in  which  fourth  disease 
either  preceded  or  followed  scarlet  fever.  Many  writers 
dismiss  the  subject  by  saying  that  the  cases  are  merely 
mild  cases  of  scarlet  fever.  The  general  verdict  seems 
to  be  that  there  are  needed  many  confirmatory  observ'a- 
tions  of  epidemics  In'fort*  the  disease  can  be  accepted 
as  established.  Linncms  E.  La  FHra. 

Refkrencks. 

Dukefi.  Clement:  The  Lancet.  July  14th.  1900.  p.  89. 

Filatow.  Nil:    Ueber    akute    Infectionskrankheiten   des  Kindes- 

alterH,  1896. 
Weaver,  J.  J.:  Journal  of  State  Medicine,  1901,  p.  700. 

GANGOSA. — The  feminine  form  of  a  Spanish  ad- 
jective meaning  *'  nasal- voiced."  This  wora  has  been 
erroneously  used  as  a  name  for  the  disease  RhinophO' 
ryngitis  mutilanSf  q.r.  J,  F.  L, 

GIGANTISM,  GENERAL.— The  word  giant  is  derived 
from  the  Middle  English  "geant,"  the  equivalent  of  the 
French  **geant,"  which  may  be  traced  back  to  the  Greek 
yiyac. 

Very  early  in  the  world's  history  we  meet  with  refer- 
ences to  huge  beings  of  supernatural  strength.  Even 
before  the  flood,  in  the  story  of  Noah,  we  are  informed 
that  "there  were  giants  in  the  land  in  those  days,"  and 
there  are  stray  allusions  to  giants,  Emmim  and  Anakim, 
in  the  accounts  of  the  early  Jewish  conquests,  in  the 
sight  of  whom  the  people  were  "as  grasshoppers,"  to  use 
the  characteristic  Eastern  hy  perbole.  Later,  we  have  the 
celebrated  battle  between  David  and  Goliath  of  Gath,  one 
of  the  few  remaining  descendants  of  these  Anakim,  whose 
height  was  six  cubits  and  a  span.  The  Greeks,  also,  had 
their  giants  in  the  man-eating  Cyclopes  and  Lestry^nes. 
The  Titans,  too,  forty-five  m  number,  whose  children 
were  the  Oigantes,  were  of  enormous  size.  They  did  not 
fear  to  encounter  the  gods,  and  were  said  to  have  heaped 
up  mountains,  to  have  "piled  Ossa  on  Pelion,"  in  order 
to  scale  the  heavens.  All  nations,  alike  in  their  love  of 
the  marvellous  and  their  sympathy  with  the  weaker  side, 
have  their  stories  of  unequal  battles,  recalling  the  strug- 
gle between  the  pygmies  and  the  giants,  waged  between 
brave  men  and  monsters  of  immense  size  and  strength,  in 
which  the  lesser  power  comes  off  the  conqueror.  An  in- 
stance that  will  be  familiar  to  all  is  the  popular  nursery 
tale  of  "Jack  the  Giant-killer,"  which  used  to  delight  us 
so  much  in  our  youth.  As  is  usually  the  case,  human 
credulity  and  the  innate  tendency  to  exaggeration  have 
magnitieil  many  of  these  tales  beyond  the  bounds  of 
credibility.  While  it  must  be  admitted  that  in  former 
times  there  have  been  individuals  and  even  races  that  far 
exceeded  in  strength  and  stature  the  ordinary  run  of  man- 
kind, the  application  of  the  rigid  canons  of  modem  scien- 
tific inquiry  has  resulted  in  the  dethronement  of  the 
supernatural  element  and  the  reduction  of  the  subject, 
though  marvellous  enough  still,  to  more  manageable 
proportions.  Before  passing  on  to  discuss  the  nature  of 
this  curious  anomaly  of  development  that  we  call  gigant- 
ism, we  may  with  aci vantage  pause  for  a  moment  to  de- 
tennine  what  constitutes  giant  growth. 

This  is  not  so  easy  as  it  seems.  If  anv  one  asks  himself 
the  question,  "  Where  does  giant  growth  begin?  "  he  will 
at  once  realize  that  his  ideas  are  somewhat  hazy  and  his 
language  conventional.  In  i)opular  parlance  a  giant 
may  be  said  to  be  any  individual  who  exceeds  in  a  not- 
able degree  the  average  height  of  human  beings.    A  per- 
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son  of  six  feet  six  or  upward  would  probably  be  called 

gigantic.  This  is,  of  course,  an  exceedingly  loose  and 
y  no  means  scientific  definition.  It  fixes  no  limits,  it 
takes  no  account  of  weight  and  strength;  in  short,  it 
lacks  precision.  Larcher '  defines  a  giant  to  be  **  A  being 
who,  free  in  other  respects  from  all  defect  in  the  essen- 
tial characteristics  of  the  organization,  excels  notably  in 
height  other  beings  of  the  same  race  who  have  reached 
adult  age.**  In  such  a  case  the  structural  harmony  and 
the  relationships  between  the  different  parts  are  manif<*st- 
ly  normal,  the  sole  deviation  being  the  striking  increase 
in  height.  It  is  scarcely  necessary  to  point  out  that  this 
definition  portrays  for  us  the  ideal  or  perfect  giant,  a 
being  rather  more  imaginary  than  real.  No  doubt  there 
have  been  individuals  of  great  size  and  strength,  hand- 
some, well  proportioned,  and  well  balanced  in  all  their 
faculties,  but  these  are  the  rarcs  or  rather  the  ranmmm 
at€s.     As  a  matter  of  fact,   the  immense  majority  of 

fiants  present  the  unmistakable  stigmata  of  defect  or 
egeneration.  The  definition  further  ignores  the  fact 
that  gi giantism  is  a  process,  an  anomalous  one  it  is  true, 
but  still  a  process  or  growth  which  may  and  does  mani- 
fest itself  in  embryonic  life  and  childhood,  as  well  as  in 
the  adult  stage.  Pierre  Marie  *  recognizes  two  forms  of 
gigantism:  (1)  Ti*tie  gigantism,  consisting  in  a  simple 
exaggeration  of  the  normal  process  of  growth;  and  (2) 
symptomatic  gigantism,  a  manifestation  of  pre-existing 
disease.  Meige*  would  restrict  the  term  gigantism  to 
Marie's  second  class  on  the  ground  that  the  members  of 
the  first  group  are  in  all  respects  normal  persons,  differ- 
ing in  no  way,  save  in  height,  from  other  individuals  of 
the  same  species.  This,  while  no  doubt  contributing  to 
precision  of  language  and  lessening  the  possibility  of 
confusion  in  description,  is  in  my  opinion  too  extreme  a 
position  to  take,  for  who  will  maintain  that  an  exaggera- 
tion of  a  normal  process  of  growth  is  not  a  pathological 
manifestation?  We  ought  not,  therefore,  rashly  to  con- 
clude that  true  gigantism  and  symptomatic  gigantism  are 
necessarily  or  essentially  different  processes,  or  that  the 
former  should  be  left  out  of  our  consideration  of  the  gen- 
eral subject  of  gigantism.  We  shall  be  helped  consider- 
ably toward  a  proper  conception  of  what  constitutes 
giant  growth  if  we  consider  briefly  what  may  be  called 
the  **  law  of  deviation  "  enunciated  by  Thoma. 

Thoma*  states,  on  the  basis  of  an  extended  series  of 
observations,  that  in  adults  the  normal  length  of  the 
b<Kly  averages  approximately  169  cm.  in  the  male  and 
16;^  cm.  in  the  female :  the  normal  average  body  weight 
is  GO  kgm.  and  56  kgm.  respectively.  Considerable  va- 
riations on  one  or  other  side  of  this  norm  occur.  In  one- 
half  the  total  number  of  individuals  the  amount  of  de- 
viation is  anywhere  from  0.0  to  8.8  cm.  for  height,  and 
from  0.0  to  5  kgm.  for  weight.  In  accordance  with 
observations  he  has  made,  Thoma  finds  that  the  fifth 
multiple  of  the  figures  representing  the  amount  of  nor- 
mal deviation,  namely,  19  cm.  and  25  kgm.,  is  exceeded 
only  once  in  a  thousand  individuals.  According  to  this 
an  adult  male  would  be  regarded  as  a  giant  if  his  height 
exceeded  169  plus  19  or  188  cm.,  or  if  his  weight  were 
more  than  60  plus  25  or  85  kgm.  Tlie  normal  limits, 
however,  for  the  upper  well-nourished  classes  are  some- 
what higher  than  the  figures  given,  namely,  175  cm.  and 
66  kgm.,  so  that  the  lower  limit  for  giant  growtli  would 
be  more  correctly  placed  at  175  plus  19  or  194  cm.,  and 
66  plus  25,  or  91  kgm.  (6  feet  4i^  inches,  and  200  pounds 
5^  ounces).  In  the  case  of  new-born  infants  the  normal 
average  for  length  is  50  cm.  and  for  weight  3.2  kgm. 
The  amount  of  deviation  is  approximately  1.4  cm.  and 
0.28  kgm.  respectively.  Applying  the  same  rule  we 
may  assume  giant  growth  in  children  if  they  exceed  57 
cm.  in  length  and  4.6  kgm.  in  weight.  For  Thoma, 
then,  a  giant  is  literally  a  man  in  a  thousand.  We 
cannot,  however,  assume  that  because  an  individual 
exceeds  these  dimensions  he  is  necessarily  a  giant.  It 
should  be  noted  tliat  height  and  weight  are  not  nec- 
essarily closely  correlated.  In  true  gigantism  no  doubt 
they  would  be,  but  in  many  cases  we  find  that  those 
gigantic  in  stature  arc  not  heavier  than  many  normal 


persons.  This  is  often  to  be  explained  on  the  score  of 
some  wasting  disease  which  is  present,  or  that  the  indi- 
viduals in  question  have  died  or  been  observed  before  the 
consolidation  of  the  body  had  been  properly  attained. 
Further,  an  excess  in  weight  at)ove  the  limit  of  91  kgm. 
cannot  in  itself  constitute  gigantism,  for  this  weight  is 
frequently  attained  by  those  who  would  be  regarded  as 
normal  individuals,  and  has  also  been  attained  in  cases 
of  diffuse  lipomatosis,  elephantiasis,  and  when  large  tu- 
mors are  present.  Gigantism  is  quite  different  from  this. 
Properly  understood,  it  implies  not  a  mere  increase  in  the 
bulk  of  any  tissue  or  group  of  tissues,  but  rather  an  ab- 
normal increase  in  tlie  size  of  the  body  as  a  whole,  due  to 
some  peculiar  and  inherent  nutritive  disturbance.  The 
term  macrogenesy  would  perhaps  most  correctly  designate 
the  condition. 

Gigantism  manifests  itself  in  an  excessive  growth  of 
the  lx)nes,  more  especially  in  the  direction  of  length,  but 
also  to  some  extent  in  thickness.  The  long  bones  arc 
most  noticeably  involved,  but  all  the  bones  of  the  body 
may  be  to  some  degree  affected.  With  this  there  is  a 
corresponding  increase  in  size  of  the  nerves,  vessels,  and 
soft  tissues  generally.  The  most  striking  and  constant 
feature  in  giants,  however,  is  their  great  height.  The 
deviation  in  weight  is  less  apparent,  is  usually  less  and 
never  more  than  the  increase  in  height  would  warrant. 

From  a  pathological  standpoint  gigantism  belongs  to 
the  group  of  tissue  hypertrophies,  of  which  there  are 
many  less  extreme  manifestations  than  the  complete 
giant.  Local  hypertrophies  of  undoubtedly  develop- 
mental origin  are  not  infrequently  met  with,  particularly 
in  the  head  and  extremities.  In  the  case  of  the  head  the 
bones  of  the  cranium  and  face  are  usually  involved,  giv- 
ing rise  to  an  extensive  and  remarkable  deformity  (leon- 
tiasis  ossea  of  Virchow^),  the  exact  nature  of  which  is 
somewhat  obscure  but  appears  to  be  essentially  a  diffuse 
hypei"ostosis.  The  form  found  in  childhood  is  especially 
common  in  the  upper  limbs,  and  may  be  unilateral  or 
bilateral.  Apart  from  these  instances  of  local  gigantism, 
which  are  characterized  mainly  by  an  abnormal  increase 
in  the  bulk  of  the  affected  part,  there  are  other  condi- 
tions, regarded  by  some  as  forms  of  gigantism,  in  which 
the  excess  is  numerical,  as,  for  example,  polydactylism, 
accessory  ribs  and  vertebrap,  and  supernumerary  organs. 

Gigantism,  or  macrogenesy,  is  comparatively  rare  as  a 
congenital  anomalv.  Fuchs*  in  the  extensive  material 
of  the  Lying-in  Hospital  at  Kiel  found  the  average 
weight  of  the  new-born  child  at  full  term  to  be  from  8  to 
3.5  kgm.,  figures  whicn  agree  accurately  with  those  given 
by  Thoma.  This  limit  was  not  often  passed,  and  a  body 
w  eight  of  5  kgm.  (11  pounds)  was  of  the  greatest  rarity. 
In  3,600  births  at  the  Dublin  Rotunda  only  one  child 
reached  5  kgm.  Ahlfeld*  in  fifteen  years*  experience 
met  with  no  case  above  5.1  kgm.  Spiegell)erg  and 
Wiener'  observed  two  infants  weighing  5.2  and  6  kgm. 
respectively.  Baudelocque  ®  in  many  years  saw  only  one 
infant  that  reached  6.375  kgm.  Fuchs  {loe.  eit,)  has 
described  in  detail  two  infants  that  weighed  6.1  and  7.55 
kgm.  and  measured  60  and  65  cm.  respectively.  The 
most  extensive  statistics  are  those  of  von  Winckel,'  who 
in  80, 000  births  found  no  child  reaching  6  kgm. ;  in  17,000 
cases  at  Munich  only  6  were  found  weighing  from  5  to 
5.32  kgm.  These  dimensions,  striking  as  they  are,  have 
been  considerably  surpassed  by  some  found  in  English  and 
American  literature.  Eddowes  *®  mentions  the  birth  of  a 
child  weighing  twenty-two  pounds  two  ounces.  The 
mother  was  thirty -three  years  of  age,  and  had  previously 
borne  two  children  of  large  size.  Chubb  "  met  with  one 
case  in  which  the  childf  weighed  twenty- one  pounds. 
The  other  children  of  the  family  were  exceptionally 
large.  The  fact  that  some  women  have  a  tendency  to 
bear  large  children  is  also  well  illustrated  by  an  observa 
tion  of  Dickinson's,'*  where  a  woman  was  delivered  by 
craniotomy  and  evisceration  of  a  child  weighing  sixteen 
pounds.  Her  first  child  weighed  nine  pounds  and  her 
second  twenty.  Beach  *■  records  the  birth  of  the  child  of 
Captain  Bates  and  Anna  8wann,  both  of  gigantic  propor- 
tions, which  weighed  twenty-three  pounds  twelve  ounces. 
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Baldwin  '*  quctea  tbe  cane  of  a  woman  who  after  having 
three  miticarriagcs  finally  tiad  a  child  weighing  twenty- 
iUrec  (Hiiinds.  There  are  at  least  ten  other  instances  on 
r<.<-ord  of  new-bom  children  weighing  from  thirteen  to 
twenty  pounds.  Tiie  largest  child  I  liave  been  able  to 
find  recorded  is  a  ca^e  of  Dub<jis,''  wliich  attained  the 
almost  incredible  weight  of  11.8  kgm.  (34  pounds  l^ 
ounces). 

As  will  readily  l>e  understor)d,  the  fate  of  giant  chil- 
dren is  oftffn  an  untoward  one.  Not  infrequently  thej' 
die  in  the  later  months  of  gestation.  When  brought  to 
tenn,  they  liave  to  Ixj  delivere<l  by  operative  interference 
of  some  Kirxl,  and  are  often  still-f)om.  It  is  an  interest- 
ing fact  that  the  dystocia  is  brought  aU^ut,  not  by  the 
hc?ad,  which  usually,  unless  hydrocephalic,  does  not  ex- 
re€;d  in  size  that  of  a  normal  child,  but  by  the  size  of  the 
trunk.  The  biacroinial  diameter  is  excessive.  In  Du- 
l)ois*  series  of  fr^rty-four  cases  only  twentv-six  were  bom 
alive.  Children  of  8  kgm.  and  over  are  invariably  still- 
Ixim.  In  thow  tliat  survive,  the  excessive  size  at  birth  is 
srjmetimes  coni|W'rjsat<'d  for  by  slow  growth  subsequent- 
ly,  but  the  pathological  nature  of  thei>rr<cess  is  sufficient- 
ly indicated  by  the  fact  that  such  children  often  grow 
very  fast  and  attain  puIxTty  in  the  third  to  the  sixth 
year.  It  is  perhaps  questionable  whether  all  cases  of 
precocious  develot)ment,  wherein  the  individual  attains 
the  structuml  and  functional  characteristics  of  the  adult 
in  c*arly  childhotM],  are  to  be  regarded  as  manif<*station8 
of  gigantism.  S^nne  at  least  have  this  in  common  with 
gigantism  that  they  show  evidences  of  early  senility. 
Development  is  rapid  and  decay  is  premature.  Phlegmon 
(**  Do  Mirabilibus,^  cap.  82)  is  the  authority  for  the  state- 
ment tliat  Craterus,  the  bn^ther  of  King  Anti^onus,  was 
an  infant,  a  voung  man.  marri(Kl  and  begat  children,  and 
bffcame  an  old  man  in  the  short  space  of  seven  years.  In 
1741  a  lH)y  was  l>om  at  Willingham.  near  Cambridge, 
who  when  twelve  months  old  presented  all  the  appear- 
ances of  pulMfrty  and  died  an  old  man  at  the  age  of  five 
years  (Philos.  Trans,  of  the  Roval  Soc.  of  I^ondon).  The 
subsequent  history  of  unusually  large  children  is  unfor- 
tunately not  often  to  be  traced,  but  there  is  some  slight 
evidence  to  hIiow  that  they  may  develop  into  gigantic 
adults.  Bonardi  '•  reports  an  interesting  case  which 
throws  some  light  upon  this  point.  A  boy  at  the  age  of 
fifteen  had  the  size  and  development  of  an  adult  male. 
At  twenty -two  he  t)(*gan  to  suffer  from  pains  in  the  head 
with  nausea,  and  soon  after  the  hands,  feet,  maxillfl*,  and 
tongue  iM'gan  to  increase  in  size.  At  tlie  age  of  twenty- 
nine  he  ni(>a8ur('(l  \\H  cm.,  and  prescfnted  all  the  signs  of 
acromc^galy.  In  other  instances,  too,  the  abnormal  in- 
crease in  Kize  has  Im-cii  known  to  begin  quite  early.  Gil- 
bert of  the  llupitai  Broussais  (quoted  by  Meige,  lor.  eit., 
p.  449)  met  with  an  individual  who  began  to  grow  rapidly 
after  an  attack  of  some  acute  fever  in  his  earliest  infancy 
and  evenf.ially  attained  the  height  of  106  cm.  The 
American  giant  Wilkins  liegan  togrownipidly  at  theage 
of  four,  and  reached  his  full  height  (245  cm.)  at  eighteen. 
As  anile,  however,  theexcessive  growth  does  not  become 
in  evidence  until  some  time  belwcrn  the  t<'nth  and  twen- 
tieth years,  usually  with  the  onset  of  j)uberty. 

Th(?  student  of  ancient  lore  will  be  interested  and 
amuH4>d  to  see  how  superstition  and  the  love  of  the  mar- 
vellous have  combined  to  render  many  of  the  accounts  of 
giants  that  have  come  down  to  us  thoroughly  unreliable. 
Judging  from  these  stories,  the  height  to  which  the  hu- 
man rare  may  attain  has  varied  between  wide  limits. 
Pliny,  like  Augustine,  beiit-ved  that  the  stature  of  nian- 
kintf  had  deteriorated,  ])ut  tiiis  is  not  substantiated  by 
the  examination  of  such  ancient  remains  as  we  possess. 
Th<;  ral)l)inieul  letr^nds  teem  with  ineredil)l(.»  accounts  of 
the  height  of  the  various  Hil)iieal  (hanicters.  Adam's 
heiirht  was  calculated  to  be  one  hundred  and  twenty- 
thre<i  feet  and  Kve's  one  hundred  and  eighteen.  Accord- 
ing to  the  IJiblicjil  acc(»unt  the  bedstead  of  Og,  King  of 
Biishan,  was  nine  cubits  long.  Plinv  mentions  th<;  giant 
Oabbaras,  between  nine  ami  ten  feet  high,  who  was 
brought  from  Arabia  by  the  Kniperor  Claudius,  and 
states  further  that  the  remains  of  Posio  and  Secuihlilla. 


found  in  the  Sallustian  Gardens  in  the  time  of  Augustus 
Csaar,  measured  each  ten  feet  three.  Josephua  refers 
to  a  Jew  nearly  eleven  feet  high,  wlio  was  sent  as  a  host- 
age to  Rome  by  the  King  of  Persia.  Some  remarkable 
stories  are  told  of  the  Emperor  3Iaximin  (C.  Julius  Yerua 
3Iaximinus)  who  was  bora  in  173  in  one  of  the  frontier 
villages  of  Thrace.  A  shepherd  in  his  youth,  he  soon 
became  noted  for  his  extraordinary  height  and  strength. 
He  took  part  in  the  games  given  by  Septimus  Severus  to 
celebrate  the  occasion  of  the  birth  of  his  son.  and  over- 
came sixteen  of  tlie  most  powerful  wrestlers  without 
taking  breath.  The  Emperor  attached  him  to  his  own 
T^erson  and  he  was  made  a  centurion  by  Caracalla.  Capi- 
tolinus  says  that  he  was  a  finger's  breadth  over  eight  feet 
in  height  His  thumb  was  so  large  that  he  could  use  his 
wife's  bracelet  for  a  ring.  He  stopped  a  wagon  with  one 
hand,  broke  the  Jaw  of  a  horse  with  a  blow  of  his  fist, 
and  could  break  its  leg  with  a  kick.  He  is  credited  with 
eating  forty  pounds  of  meat  in  a  day  and  used  to  drink 
as  much  as  a  Capitoline  amphora  (al>out  twenty-six  litres). 
He  became  tribune  under  Alexander  Severus.  and.  con- 
spiring against  him  later,  was  elected  emperor.  He 
reigned  for  three  years,  execrated  for  his  cruelty,  and 
was  finally  assassinated  by  the  soldiers  in  238. 

Coming  to  more  recent  times,  we  have  some  equally 
extraordinary  tales  brought  back  by  travellers.  Magel- 
lan is  said  by  some  to  have  given  the  name  Patagonia  to 
the  country  he  discovered  because  its  inhabitants  meas- 
ured ^ye  cubits.  Lemaire,  in  describing  his  voyage  in 
1615  to  the  Straits  of  Magellan,  states  that  at  Port  Desire 
he  found  several  graves  covered  with  stones  in  which 
were  skeletons  of  men  measuring  from  ten  to  eleven  feet. 
More  recent  travel lere  liave,  however,  found  the  Pata- 
gonians  to  be  not  excessively  large ;  in  fact  many  of  them 
are  rather  diminutive.  The  naturalist  Turaer  believed 
that  he  saw  on  the  River  Plata  near  the  coast  of  Brazil 
savages  twelve  feet  high.  Accounts  more  marvellous 
still  are  given  of  giants  from  nineteen  to  thirty-six  feet 
high,  who  have  existed  at  various  times  in  Europe. 
These  are  based  on  the  discovery  of  bones  of  prodigious 
size,  which  were  erroneously  regarded  as  human.  In 
those  days  nothing  was  known  about  comparative  anat- 
omy, and  the  remains  in  question  were  no  doubt  those  of 
some  of  the  lower  animals.  Sir  Hans  Sloane,  in  an  elabo- 
rate and  learaed  disquisition  on  the  subject,  came  to  the 
conclusion  that  the  bones  referred  to  were  parts  of  whales, 
mastodons,  elephants,  or  other  enormous  beasts,  although 
he  thought  that  some  of  the  stories  could  not  be  entirely 
discredited.  It  is  a  fact,  however,  that  in  more  recent 
times,  when  such  mattere  are  much  more  narrowly  scru- 
tinized, no  such  instances  of  excessive  height  can  be  sub- 
stantiated. Buflon,  the  great  naturalist,  usually  a  relia- 
ble authority,  had  no  doubt  that  human  bemgs  had 
existed  who  were  from  ten  to  fifteen  feet  high.  It  is  not 
until  we  come  to  the  eighteenth  century  that  we  get  re- 
liable data  as  to  the  height  of  giants.  Accordmg  to 
Dana  *•  not  more  than  a  hundred  giants  have  been  exhib- 
ited in  public  since  1700,  and  of  this  number  only  about 
twenty  were  said  to  have  been  over  eight  feet.  Topin- 
ard  measured  the  tallest  man  in  the  Austrian  army,  and 
found  him  to  be  eight  feet  four  and  a  half  inches. 
Winckelmeyer  was  eight  fwt  six  inches.  Marianne 
Wehde,  a  more  recent  German  giantess,  was  eight  feet 
f(mr  and  a  half  inches  when  sixteen  and  a  half  years  old. 
In  view  of  these  observations  we  must  seriously  question 
whether  any  human  being  has  ever  exceeded  nine  feet  in 
height.  Quite  a  number  of  giants  have  been  recorded 
who  measured  between  seven  and  eight  feet,  but  above 
this  limit  the  cases  are  extremely  few.  The  history  of 
these  is  often  extremely  interesting.  Queen  Elizabeth's 
porter,  w-hose  portrait,  painted  by  Zucchero,  is  now  in 
Hampton  Court  Palace,  was  seven  feet  six  inches  high. 
Walter  Parson,  the  porter  of  James  I.,  was  as  big.  Wil- 
liam Evans,  the  porter  (^f  Charles  L,  was  about  eight  feet 
high.  Cromwell's  porter,  Dani<'l,  who  died  a  lunatic, 
attained  the  iK'ight  of  seven  feet  six.  In  the  reign  of 
George  L,  an  Englishman,  seventeen  years  old  and  eight 
leet  tall,    was  exhibited  at  the  Bartholomew  Fair  at 
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Smithfield.  "Big  8am."  the  porter  at  Carleton  Place 
when  George  IV.  was  Prince  of  Wales,  was  eight  feet  in 
height.  In  a  Dutch  village  in  1712  there  died  a  fisher- 
man called  Gerrit  Bastiaansen,  who  measured  eight  feet 
and  weighed  five  hundred  pounds.  As  a  contrast  to  this 
we  may  cite  a  giant  who  was  exhibited  at  St.  Petersburg 
in  1829,  who  measured  eight  feet  eight,  but  withal  was 
thin  and  emaciated. 

One  of  the  most  celebrated  giants  was  Cornelius  Mc- 
Grath,  whose  skeleton  is  now  in  the  museum  of  Trinity 
College,  Dublin.  He  was  bom  in  1786  in  the  county  of 
Tipperary.  His  parents  and  the  other  members  of  the 
family  were  of  ordinary  size.  After  the  age  of  fifteen  he 
began  to  suffer  from  violent  pains  in  the  limbs  and  began 
to  grow  rapidly.  At  the  age  of  sixteen  he  was  six  feet 
nine.  In  1758,  six  months  later,  when  he  first  exhibited 
in  public  he  measured  seven  feet  three  inches  in  his 
stocking  feet.  It  is  said  that  he  was  ungraceful  in  ap- 
pearance, of  low  intelligence,  and  spoke  in  a  childish 
manner.  He  died  at  the  early  age  of  twenty-four.  His 
skeleton  measures  seven  feet  eight  inches. 

John  Middlelon,  called  the  "Child  of  Hale,**  was  bom 
in  1752  at  Hale  in  Lancashire.  His  portrait  is  preserved 
in  Brazenose  College.  He  is  said  to  have  measured  nine 
feet  three  inches. 

O'Brien  or  Byrne,  the  "Irish  Giant,"  is  celebrated  not 
only  for  his  creat  height,  but  for  his  connection  with  the 
distinguished  anatomist  John  Hunter.  Hunter  was  par- 
ticularly anxious  to  secure  his  body  and  made  the  most 
extraordinary  exertions  to  obtain  it.  O'Brien  was  aware 
of  this  desire  on  the  part  of  the  anatomist  and  was  corre- 
spondingly averse  to  being  "set  up"  as  a  specimen. 
Shortly  before  his  death,  which  occurred  at  the  age  of 
twenty-two,  O'Brien  bribed  some  of  his  friends  to  take 
his  body,  and  after  weighting  it  with  lead  to  sink  It  in 
the  sea.  The  undertaker,  however,  who  had  been  pre- 
viously interviewed  by  Hunter,  managed  to  have  tlie 
cofiin  locked  up  in  a  bam  while  the  escort  was  refreshing 
at  an  inn.  Thereupon  some  men,  stationed  there  for  the 
purpose,  substituted  an  equal  weight  of  paving  stones 
for  the  body  which  was  forwarded  that  night  to  Hunter. 
He  took  it  in  his  carriage  to  Earl's  Court,  where  it  wa^ 
immediately  prepared.  It  is  estimated  that  it  cost  nearly 
^ve  hundred  pounds  to  secure  the  body.  O'Brien  is  said 
at  the  time  of  his  death  to  have  been  eight  feet  four 
inches  high.  His  skeleton,  however,  measures  only 
seven  feet  seven.  It  is  now,  together  with  the  kettle  in 
which  the  body  was  boiled,  in  the  museum  of  the  Royal 
College  of  Surgeons  in  I^ndon. 

The  successor  of  O'Brien,  Patrick  Cotter,  who  tor  a 
time  exhibited  under  his  name,  was  born  in  1761.  At 
his  death,  which  occurred  at  the  age  of  forty -five,  he  is 
variously  estimated  to  have  been  from  eight  feet  one  to 
eight  feet  seven  in  height.  At  one  time  he  was  examined 
by  Dr.  William  Blair,  who  found  him  to  measure  about 
seven  feet  ten.  He  was  badly  proportioned,  and  looked 
like  a  weakly  or  even  imbecile  person.  His  forehead 
was  low,  his  pulse  feeble,  his  voice  weak,  and  he  sug- 
gested in  appearance  a  sickly  child  that  had  grown  too 
last. 

Robert  Ilalc,  the  "Norfolk  Giant,"  who  died  at  Yar- 
mouth in  1848  at  the  age  of  forty-three,  was  seven  feet 
and  a  half  high  and  weighed  four  hundred  and  fifty- 
two  pounds. 

Among  the  better  known  of  the  exhibited  giants  were 
Captain  Bates,  of  Kentuckv,  and  his  wife,  Anna  Swann, 
of  Nova  Scotia.  Captain  bates  enlisted  in  the  Southern 
army  at  the  beginning  of  the  American  Civil  War,  being 
rcaaily  accepted  on  account  of  his  size,  although  he  was 
only  sixteen  years  of  age.  By  the  end  of  the  war  he  had 
attained  the  height  of  seven  feet  two  and  a  half  inches. 
He  gradually  increased  in  weight  also  until  he  turned  the 
scale  at  four  hundred  and  fifty  pounds.  While  in  Eng- 
land in  1871  he  married  at  St.  Martin 's-in-the-Fields  Miss 
Anna  Swann,  who  measured  seven  feet  five  and  a  half 
inches.  On  neither  side  were  the  parents  of  more  than 
ordinary  stature. 

Chang,  a  celebrated  Chinese  giant,  died  at  Bourne-  | 


mouth  in  1896,  at  the  supposed  age  of  fifty -one.  He  was 
upward  of  eight  feet  high. 

At  the  Alliambra  in  London  in  1882  was  exhibited  the 
"Queen  of  the  Amazons,"  who  was  eighteen  years  old, 
and  measured  eight  feet  and  half  an  inch. 

We  owe  much  of  our  present  knowledge  of  the  proc- 
esses of  growth  and  development  to  the  epoch-making 
work  of  Winslow,  Haller,  Meckel,  and  the  Saint-Hilaires, 
father  and  son.  Although  of  late  the  interest  of  scientific 
men  has  been  somewhat  revived  in  the  subject  we  cannot 
as  yet  be  said  to  have  made  much  advance,  except  that 
we  are  beginning  to  apprehend  more  fully  the  nature  of 
the  problems  invblvea.  We  are  now  realizing  the  fact 
that  growth  and  development  are  a  very  complicated 
matter.  We  see,  for  instance,  that  we  must  draw 
a  distinction  between  mere  growth,  or  what  may  bo 
called  vegetative  force,  function,  and  reproductive  power. 
These  three  factors  are  more  or  less  correlated,  but  the 
correlation  often  varies  both  in  kind  and  in  degree.  Cer- 
tain cells  are  specialized  for  growth,  others  for  function, 
others  for  proliferation.  All  cells  may  at  some  time  in 
their  life  history  be  specialized  in  one  or  other  of  these 
directions  according  to  the  demands  made  upon  tliem, 
but  they  cannot  be  specialized  in  all  three  directions  to 
the  same  extent  at  tlie  same  time.  Thus  a  cell  that  is 
about  to  divide  ceases  to  grow  and  enters  into  a  resting 
stage  before  mitosis  occurs.  And  other  illustrations 
might  be  given.  Moreover,  what  is  true  of  the  cell  is 
true  of  the  community  of  cells  known  as  the  individual. 
Up  to  a  certain  period  of  life  the  forces  of  the  bo<ly  are 
concentrated  toward  the  main  object  of  growth.  liater, 
function  becomes  more  in  evidence.  Last  of  all  the 
power  of  reproduction  becomes  established  and  per- 
fected. In  gigantism  disturbance  of  growth  in  the  direc- 
tion of  increased  stature  and  weight  is  the  predominant 
feature,  but,  as  we  shall  see,  this  does  not  occur  as  a  rule 
without  exacting  a  corresponding  penalty  in  the  degra- 
dation of  the  general  bodily  functions  and  the  power  of 
reproduction.  The  causes  which  lead  to  this  result  may 
be  inherent  in  the  germ  cells  so  that  they  make  their  in- 
fluence felt  quickly  in  the  construction  of  the  organism, 
or  they  may  become  operative  subsequently  to  fertilization 
and  segmentation  of  the  ovum,  either  during  intra-uter- 
ine  life  or  after  birth.  These  influences  may,  further,  be 
exerted  upon  the  body  as  a  whole  or  on  some  part  of  it. 
There  is  therefore  a  family  relationship  between  gigant- 
ism, dwarfism,  and  the  various  malformations  and  mon- 
8tn)sities.  In  both  dwarfism  and  gigantism,  which  are 
not,  as  might  at  first  sight  be  supposed,  perfect  oppositea 
one  of  the  other,  there  is  not  merely  an  inhibition  or  an 
exaggeration  of  the  normal  processes  of  growth,  but  in 
the  vast  majority  of  cases  something  more,  namely,  a 
perversion  of  growth.  In  the  normal  infant  at  birth,  the 
head  and  trunk,  but  particularly  the  head,  are  relatively 
large.  As  the  time  of  puberty  approaches  the  picture 
changes.  Grow  t  h  is  rapid  and  irregular.  The  limbs  are 
now  disproportionately  large,  the  hands  and  feet  being 
especially  prominent.  To  use  a  common  expression  the 
child  has  become  the  hobbledehoy.  Only  in  the  later 
period  of  puberty  does  the  trunk  enlarge,  the  figure  con- 
solidate, until  the  perfect  proportions  of  the  adult  are 
attained.  There  is  a  striking  parallel  between  the  hob- 
bledehoy stage  and  what  wc  find  in  gigantism.  In 
giants  the  exaggeration  of  growth  is  also  disproportion- 
ate and  irregular.  The  head  is  often  small,  or  at  least 
about  the  same  size  as  the  head  of  a  normal  youth  or 
adult  of  the  same  age;  the  increasit  in  height  is  mainly 
due  to  the  excessive  growth  of  the  lower  extremities  as 
compared  with  the  rest  of  the  body.  Here,  however,  the 
parallel  ceases.  Giants  are  often  weaklv  rather  than 
strong;  the  sexual  organs  are  apt  to  be  badly  developed, 
and  the  sexual  proclivities  are  sluggish  or  delayed. 
They  are  liable  to  contract  disease  and  show  siffns  of 

Sremature  senility;  in  fact  they  rarely  reach  middle  life, 
dwarfs,  on  the  contrary,  are  long-lived.  They  frequent- 
ly have  the  relatively  large  head  of  the  infant,  with  evi- 
dences of  delayed  ossiflcation  of  the  cartilages,  and 
genital  inadequacy,  facts  which  have  caused  many  to 
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regard  dwarf  growth  as  really  infantilism.  Unlike  the 
giants  they  frequently  possess  average  or  more  than 
average  mental  powers.  It  is  clear  that  in  both  gigant- 
ism and  dwarfism  the  disturbance,  whatever  it  is,  mani- 
fests itself  mainly  in  the  rate  and  extent  of  the  growth, 
but  still  to  a  noteworthy  degree  in  disordered  function. 
And  it  is  not  merely  the  process  of  ossification  that  is  at 
fault  but  the  bod^  as  a  whole — bones,  soft  parts,  and  in- 
ternal organs — is  mvol  ved.  Nevertheless  the  disturbance 
of  ossification  appears  to  be  the  controlling  force,  for  it 
undoubtedly  dominates  the  picture. 

Normally,  the  growth  of  bone  depends  on  the  activity 
of  certain  specialized  cells — the  osteoblasts — which  are 
chiefly  situated  in  the  deeper  layers  of  the  periosteum,  at 
the  extremities  of  the  bones,  and  along  the  interosseous 
sutures.  Growth  in  thickness  takes  place  from  subperi- 
osteal osteoplasia;  growth  in  length  is  due  to  the  influ- 
ence of  the  osteoblasts  in  the  spongy  ends  of  the  bones 
and  in  the  epiphyseal  cartilages.  Inhibition  or  exaggera- 
tion of  stature  is  due  in  the  main  to  dystrophic  changes 
at  the  extremities  of  the  long  bones,  although  subperi- 
osteal osteogenesis  is  also  to  some  extent  interfered 
with.  The  results  depend  not  only  on  the  inherent  vege- 
tative forces  at  work  in  the  cells,  but  on  the  condition  of 
the  epiphyseal  discs.  So  long  as  the  discs  are  movable, 
growth  in  length  of  the  bone  is  possible.  This  is  inter- 
estingly l)orne  out  by  recent  investigations  with  the 
arrays  In  certain  forms  of  anomalous  growth.  Joachims- 
thaP^  found  in  some  lilliputians  tliat  he  examined  that 
the  bone  formation  was  delayed,  and  the  condition  of  the 
discs  and  of  the  bone  generally  was  strictly  comparable 
to  that  found  in  the  child,  although  the  subjects  were  in 
the  neighborhood  of  thirty  years  of  age.  Ilofmeister  *® 
also  in  cretinism  found  that  the  epiphyseal  discs  persisted 
for  a  long  time,  and  that  the  epiphyseal  ends  of  the  bones 
grew  slowly.  In  chondrodystrophia  fijetalis  an  ingrowth 
of  periosteum  has  in  some  cases  been  observed  bi'tween 
the  disc  and  the  end  of  the  bone.  The  significance  of 
this  is  not  quite  clear.  In  acromegaly,  on  the  contrary, 
where  the  increase  of  size  of  the  bones,  still  at  the  distal 
ends,  is  in  breadth  and  thickness,  rather  than  in  length, 

there  is  complete  union  or  synostosis  of  the  epiphyses. 
AVith  regard  to  giants  we  unfortunately  have  no  iiifor- 
mation  on  this  point,  but  I  think  we  may  fairly  infer 
that,  while  growth  is  in  excess,  epiphyseal  syuosiosis  is 
delayed.  The  importance  of  the  condition  of'  the  epiph- 
3*seal  discs  in  modifying  the  extent  and  the  direction 
of  the  growth  is  also  prettily  illustrated  by  the  observa- 
tion of  Lorain,  who  found  in  some  cases  of  dwarfism 
premature  ossification  and  union  of  the  epiphyses. 

In  our  discussion  of  prowth  ami  itsanomalies  so  far  we 
have  contented  ourselves  mainly  with  freeing  the  suhjec^t 
from  entanglements,  and  so  to  speak  preparing  the 
ground  for  action.  When  we  come  to  consider  the  more 
remote  factors  concerned  in  the  question  of  growth  we 
find  oursc'lves  in  a  much  more  dinicult  position.  As  we 
do  not  know  what  life  is  we  can  apprehend  its  methods 
and  its  manifestations  only  in  an  imperfect  way.  Many 
of  our  ideas,  therefore,  have  to  he  based  upon  inference 
rather  than  direct  proof. 

The  part  playeil  by  heredity  in  gigantism,  as  in  other 
anomalies  of  development,  is  of  considerable  interest  and 
importance.  This  factor  mi^rlit  be  expected  to  be  more 
prominent  in  cases  of  congenital  gigantism,  and  as  a  mat- 
ter of  fact  it  is  so,  but  its  inllueuce  cannot  be  overlooked 
in  the  other  forms.  It  is  a  matter  of  common  observation 
that  parents  transmit  their  tendencies  and  peculiarities 
to  their  olTspring,  and  moreover  these  peculiarities  may 
be  traced  through  several  generations;  in  fact  they  may 
become  familial  or  racial  characteristics.  This  law- 
manifests  itself  in  many  ways,  in  the  size  and  configura- 
tion of  the  body,  in  the  color  of  the  skin,  the  mentality, 
habits,  the  susceptibility  to  (lis<'ase,  and  in  many  minor 
traits.  The  peculiarities  derived  from  the  paternal  and 
maternal  sides  mav  be  of  such  a  nature  as  to  neutralize  one 
another,  or  airain  thevnuiv  unite  their  forces  to  i)roduce 
an  exaggerated  effect,  an  effect  so  pronounced  as  to  be 
marked  at  once  as  an  anomaly.     With  regard  more  par- 


ticularly to  gigantism,  we  do  not  meet  with  the  anomaly 
as  a  racial  chfl^acteristicat  the  present  day.  At  moat  we 
can  say  that  some  races  tend  to  be  tall  and  large,  while 
others  are  small  or  even  dwarfed.  If  the  ancient  accounts 
are  to  be  believed  giant  peoples  have,  however,  existed. 
Whatever  stress  we  may  lay  upon  this,  at  the  present 
time  gigantism  is  a  sporadic  affection.  It  is  a  suggestive 
and  striking  fact  that  once  the  tendency  toward  gigant- 
ism is  acquired  it  is  apt  to  crop  out  at  various  tunes  in 
the  same  lineal  descent,  exemplifying  the  law  of  atavism. 
Again  it  may  often  be  noted  that  more  than  one  of  the 
children  of  the  same  household  will  be  affected.  A  num- 
ber of  cases  might  be  quoted  to  illustrate  these  points. 
In  Dickinson's  case  {loe.  eif.)  mentioned  above,  a  woman 
bore  three  children  who  weighed  nine,  twenty,  and  six- 
teen pounds  respectively.  Fuchs'  case  (he.  cit.)  was  a 
IX-para.  Her  sixth  child  weight  6  kgm.,  her  eighth  6. 1, 
and  her  ninth  7.55.  Her  other  children  had  also  been 
heavy.  The  same  thing  has  been  noted  by  other  observ- 
ers. Goulart  refers  to  a  Polish  giant  who  was  exhibited 
in  Paris  in  1571,  and  was  so  tall  that  in  a  lofty  room  he 
could  touch  the  ceiling  with  his  head.  He  was  married 
and  had  a  son  who  promised  to  be  as  tzll  as  he  was. 

James  Toller,  exhibited  in  London  in  1815,  was  seven 
feet  nine  inches  high.  His  parents  were  of  normal  build, 
but  he  had  two  sisters  of  gigantic  stature.  Louis  Frenz, 
a  French  giant,  who  was  born  in  1800.  and  measured 
seven  feet  six,  had  two  sisters  as  tall  as  be  was  and  one 
brother  who  was  much  larger.  The  family  history  of 
Robert  Hales,  "  the  Norfolk  giant,**  is  also  quite  striking. 
His  father  was  six  feet  and  a  half,  his  mother  six  feet, 
in  height.  One  of  his  ancestors,  who  lived  in  the  reign 
of  Henry  VIII. ,  m(?a8un*d  eight  feet  eight  inches.  Hales 
had  five  sisters  who  averaged  six  feet  three  and  four 
brothers  who  averaged  six  feet  six.  The  tallest  of  the 
sisters  died  at  the  age  of  twenty,  measuring  seven  feet 
two.  Captain  and  3lrs.  Bates,  both  over  seven  feet, 
had  a  child  which  is  almost  the  largest  on  record.  One 
of  the  sisters  of  Chang,  the  Chinese  giant,  was  even  taller 
than  he  was,  measuring  eight  feet  four. 

These  facts  suggest  that  this  anomaly  of  growth  is  due 
to  peculiarities  inherent  in  the  germinal  cells  of  the  par- 
ents. This  view  is  supported  by  the  observations  of  En- 
gel -Ueimers,^*  who  has  emphasized  the  fact  that  exces- 
sive mustndar  development,  the  so-called  "athletic 
habitus,'*  appears  to  l)e  due  to  an  abnormal  hereditary 
predisposition  and  not  to  hypertrophy  from  functional 
overactivity.  This  is  well  borne  out  bv  the  physical 
condition  in  new-born  giant  children.  They  frequently 
present  the  athletic  habit.  The  head  is  about  the  size  of 
that  of  the  normal  infant,  but  the  trunk  is  massive.  Now 
this  hypertrophy,  if  we  can  call  it  such,  is  clearly  not  due 
to  mechanical  work  nor  to  compensation,  nor  to  the  other 
ordinary  causes  of  overgrowth.  It  must  be  due  to  some 
disturbance  of  nutrition.  The  relative  importance  to  be 
attached  to  ])eculiarities  of  the  male  and  female  germ 
cells  is  still  in  doubt,  for  in  the  recorded  cases  we  rarely 
have  any  statement  as  to  the  physical  condition  and 
development  of  the  father.  From  the  instances  cited  it 
is  evident  that  both  germinal  elements  may  play  a  part. 
But  it  is  equally  evid(»nt  that  some  idiosyncrasy  in  the 
maternal  organism  alone  is  sufficient  to  prmluce  the  re- 
sult. In  Fuchs*  case,  for  instance,  the  father  is  noted  as 
having  been  in  a  poor  state  of  nutrition.  This  has  led 
Werth  to  suirgest  that  the  tendency  to  produce  large 
chihlren  is  due  to  an  inherent  peculiarity  of  the  ovum, 
possibly  to  its  large  size.  However  this  may  be,  we 
have  sulficient  evidence  to  show  that  large  size  on  the 
part  of  one  or  both  pan^nts  is  not  neces.sjiry  to  produce 
the  result  in  question.  Yet  it  seems  probable  that  physi- 
cal superiority  in  the  mother,  if  not  in  height,  at  least  in 
pliysi(?al  constitution  and  nutrition,  is  an  important 
etiological  factor.  In  ITS  cases  of  large  and  giant  chil- 
dren collated  by  Fuchs,  1(50  mothers  are  noted  as  being 
of  more  than  usually  strong  physical  development  and 
nutrition.  The  remaining  12  weri'  wcfakly,  but  in  no  case 
did  their  children  exceed  4.:^)()  kgm.  in  weight,  a  size 
which,  according  to  our  adopted  Mandard.  cannot  be  re- 
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gardcd  as  gjganlic,  In  view  of  tliis  fart  nc  seo  Ibat  the 
InflueDce  of  maU'niHl  (l(.'vel<mni(.'Ut  niu)  imlrlifoti  assumes 
CODsiderable  IniporWDcf.  Excoptions  to  this,  howtvcr, 
occur.  lo  a  case  citi.'d  by  Dubois,  a  woman  nitb  txti?n- 
aive  tuberculosia  gave  birtli  to  a  cbild  weighine  6.836 
kgm.,  and  another  with  Mivcrc  diabetes  had  acliild  of 
thirteen  anil  a  lialf  pounds.  Two  possfbilitios  nrnsi  evi. 
drrntly  be  conslderL'u  iu  this  connection,  a  primair  pectil- 
inrity  of  Ibo  ovum  or  gpenn  cell,  or  both,  ana  a  con- 
dition of  increased  intra-uterlne  nutrition.  The  influence 
of  peculiarities  of  tlieprliuicivc  gerniiaolcc-lte  would  per- 
haps be  bcHt  illugtrafed  by  Instances  of  tbe  atavistic  niiini- 
festatioD  of  gigantism,  or  in  ttiosc  cases,  lilie  that  of 
Dubois,  in  which  the  maternal  organism  was  conspicuous- 
ly weak,  for  in  the  latter  case  increased  intra-utprine  nu' 
tritiou  could  obviously  play  no  part.  Some  of  the  forma 
of  tnioor  tcruta,  eucli  as  polvdactylisn).  arc!  no  doubt  also 
of  this  nature.  Polydactyfism  lias  been  known  to  run 
through  a  family  for  three,  four,  or  evi^n  five  generations. 
being  eradicated  only  iu  iiroccsa  of  time  by  mnniago 
with  normal  persons.  Curiously  enough  polydactylism 
has  been  found  associated  boib  with  dwarQsm  and  with 
gigantism.  It  has  been  thought  by  some  that  mothers  in 
whom  the  function  of  tncnstruation  was  established  early 
were  more  likely  to  have  larger  children  llion  others,  ap- 
parently on  the  theory  that  such  persona  were  possessed 
of  greater  reproductive  energy.  Negri  on  the  basis  of 
388  observations  has  slaletl  tluit  the  children  of  mothers 
who  began  to  menstruate  early  were  both  larger  and 
heavier  than  the  oifapring  of  those  whose  menstruation 
was  late  in  coming  on.  This  has  not  been  confirmed, 
however,  by  othet  obaervers.  The  point  can  probably 
not  be  decided  until  more  studies  on  the  subject  are 
forthcoming.  It  Is,  nevertheless,  true,  so  far  as  the  rec- 
ords go,  that  large  children  are  more  likely  to  be  borne 
by  those  who  are  at  the  height  of  reproductive  activity 
and  who  have  had  previous  children.  In  elucidation  of 
this  point  we  may  perhaps  quote  Fuchs'  statistics.  In 
176  of  bis  cases,  already  referred  to.  the  age  was  ascer- 
tained. Theseweredivided  asfollows.  I.  t'Ddcrlwenty 
years,  5;  of  this  number  fl  were  primiimra.'.     II.  Twenty 


f-flve  years,  72;  of  this  number  18  wereprim- 
II.  Twenty-sis  to  thirty-five  years,  75;  of  this 

f  3  were  primipane.     IV.  Thirty-six  to  forly.eight 

years,  24;  of  this  number  none  were  primipane. 

Between  the  ages  of  twenty  and  thirty-tive,  the  years 
of  tlie  greatest  sexual  activity,  the  number  of  large  cIjII- 
dren  was  greatest.  Now,  taking  the  third  class,  we  find 
tliat  only  2.S  per  cent,  were  primiparEC.  If  these  results 
be  compared  with  tbose  obtained  from  a  series  of  1,000 
normal  births,  in  843  of  which  the  mothers  belonged  lo 
the  third  age  period,  it  will  be  found  that  tliere  were  57 
primlparte,  a  proportion  of  16.9  per  cent.  Tliis  corrobo- 
rates the  observation  made  a  little  white  ago  that  certain 
women  show  a  tendency  to  produce  large  children,  or  in 
other  words  that  the  tendency  once  manifested  tends  to 
perpetuate  itself. 

IntiB-uterine  nutrition  is  undoubtedly  a  factor  of  con- 
siderabic  ioiportauee.  In  the  article  on  Diearjlsm  or 
Hatwtomia  iu  tills  volume  llie  rfile  played  by  intra  ute- 
rine malnutrition  in  the  causation  of  inhibited  growth  is 
dealt  with  at  some  length.  Here  syphilis,  alcoholism. 
and  tuberculosis,  together  with  lesions  resulting  in  inter- 
ference with  the  free  circulation  of  blood  through  the 
placenta,  are  of  importance.  Conversely,  an  overplus  of 
nutritive  energy  might  bo  eipoctcd  to  produce  its  eftcct 
upon  tlie  fruit.  In  this  conneclioa  we  have  to  take  into 
account  the  condition  and  surroundings  of  the  mother 
during  pregnancy.  Piniird  (cited  by  Bouchacourt'") 
compared  the  average  weight  of  000  new-bom  children 
whose  mothers  hud  worked  up  to  the  time  of  delivery 
with  that  of  the  same  number  of  children  whose  mothers 
hiid  rested  during  the  later  weeks  of  pregnancy.  He 
found  a  notable  superiority  iu  weight  and  nourishment 
in  the  offspring  of  the  latter  class.  In  a  lumilar  inquiry 
Bachimont  (cited  by  Boucliacourt)  In  a  seriea  of  4.44S 
observations  found  the  excess  in  weight  for  the  latter 
class  of  children  to  lie,  on  the  average.  ilOO  gm.    In  this 


articubr  it  should  be  remarked  that  very  large  children 
mI  perforce  to  a  conditiou  of  complete  Inactivity  and 
inertia  on  the  part  of  the  women  pregnant  with  them. 
This  of  course  means  rest  which  tends  to  increase  in  turn 
the  size  of  the  child.  Thus  a  vicious  circle  ia  induced. 
The  importance  of  intra  uterine  nutrition  in  mwlifyine 
the  weight  of  the  fruit  is  well  illustrated  by  the  good 
effect  of  dieting  in  tliose  caees  in  which  a  woman  lias 
cither  a  Icudcncy  to  produce  large  children  or  else  has 
some  contraction  of  the  pelvis.  By  this  procedure  it  has 
been  found  possible  to  deliver  sucn  a  mother  of  a  living 
child. 

Kome  attention  had  been  directed  lo  the  subject  of  pro- 
longed gestation  and  its  effect  in  producing  largo  chil- 
dren. The  statistics  seem  to  show  tliat  this  factor  lius  a 
certain  amounlot  importance,  but  it  is  probably  effec- 
tive only  when  combined  with  other  causes.  It  does  not 
seem  to  me,  however,  that  it  is  justifiable  to  place  cases 
of  this  kinil  in  the  same  category  with  giant  growth.  If, 
for  example,  a  child  is  retained  within  the  uterus  for 
three  hundred  and  eight  days  instead  of  two  hundred 
and  eighty,  it  is  practically  in  tbe  same  position  as  an  in- 
fant one  month  old,  due  aflowBuce  being  made  for  differ- 
eneea  between  intra-uterine  and  extra-uterine  modes  of 
nourishment.  Sudi  a  child  would  derive  no  permanent 
advantage  from  its  prolonged  retention  within  the  uterus, 
and  would  protMibly  develop  later  much  as  other  chil- 
dren do.  In  other  words,  the  vitiumof  excussive  growth 
is  not  inherent.  Unfortunately  many  of  these  points  wo 
have  touched  upon  cannot  be  verified  by  any  large  series 
of  observations.  Gigantism  in  tbe  first  place  is  much 
rarer  tlian  dwarfism.  Then  the  majority  of  giant  chil- 
dren are  still-bom.  Even  those  cases  in  which  giant 
growth  manifests  itself  later  in  life  are  beset  with  diffi- 
culties.    The  number  of  carefully  made  studies  is  not 


of  their  nomadic  kind  of  life. 

In  dealing  with  the  question  of  heredity  we  have  ad- 
duced numerous  facts  to  sliow  its  importAnce  In  the  cau- 
sation of  anomalous  forms  of  growth.  The  ioHuence  of 
this  factor,  while  perhaps  more  direct  and  striking  in  Ibe 
case  of  giant  births,  is  nevertheless,  as  we  have  shown,  to 
be  taken  into  account  in  the  post-natal  forms.  But  be. 
sides  this  we  have  to  consider  the  bearing  of  internal 
Metabolism  on  llie  subject.  The  more  recent  work  done 
on  cretinism  and  the  results  of  the  experimental  removal 
of  the  tliyroid  ^laud  have  taught  us  that  a  condition  of 
slhyroidea.  which  undoubtedly  acts  by  perverting  the 
metatiolic  processes  of  the  organism  involved,  has  a  pro- 
found effect  on  the  function  of  ^wthand  development, 
natiii'ly.  in  the  directlou  of  inhibition.  In  that  other  most 
remarkable  perversion  of  growth,  acromegalv.  where 
there  are  enlargement  and  deformity  of  the  body,  or  ex- 
cessive growth,  gross  lesions  of  the  pituitary  body  have 
been  found.  Disorders  of  internal  secretion  obviously 
are  of  some  importance. 

Tlie  gcneml  resemblance  between  acromegaly  and 
gigunti^  has  led  to  the  promulgation  of  the  view  that 
the  two  conditions  are  one  and  the  same  thing,  and  the 
controversy  over  this  point  has  waxed  hoi  and  heavy. 
Witliout  being  prejudiced  on  either  side,  I  think  that  tlie 
careful  observer  cannot  fail  to  be  impressed  with  the  par- 
allelism which  exists  between  the  two  affections.  Bris- 
saud  and  Meigo  have  been  the  chief  exponents  of  tbe 
identity  tlieory,  while  Marie,  who  first  different  luted 
acromegaly  as  a  disease  entity,  though  he  has  somewhat 
rec»rfed  from  his  first  position  that  acromegaly  and 
gigantism  are  entirely  distinct,  has  not  Iwen  entirely 
convincc<l  by   tlie  arguments  adduced  against  his  po- 

Marie  in  his  first  studies  on  acromegaly  summarized  It 
as  a  peculiar  affection,  characterized  by  a  massive  hyper- 
trophy of  the  bones  of  the  extremities  and  the  extremities 
of  the  bones.  He  admitted  that  a  number  of  coses  had 
been  confounded  with  gigantism,  for  the  reason  that  at- 
tention had  been  directed  to  the  excessive  height  lo  the 
exclusion  of  the  less  obtrusive  sigus.  while  Ilie  disease  in 
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those  of  normal  stature  had  bc<»n  overlooked.  Shortly 
after,  Guinon,**  following  Marie's  lead,  took  the  same  po- 
sition that  the  two  affections  were  essentially  different,  on 
the  ground  that  as  our  knowledge  had  increased  it  had 
to  be  recognized  that  persons  with  acromegaly  were  by 
no  means  always  gigantic ;  in  fact  thev  were  often  below 
the  average  height,  and  again  that  the  configuration  of 
the  body  w  as  different  in  both.  The  various  parts  of  the 
face  and  limbs  preserved  their  normal  proportions  in 
gigantism  while  the  course  of  the  two  affections  was  dif- 
ferent. Guinon  even  went  so  far  as  to  state  that  gigant- 
ism is  as  a  rule  simply  an  exaggeration  of  a  normal 
process,  while  acromegaly  is  a  disease.  It  is  undoubted- 
ly a  fact  that  typical,  or  what  we  might  call "  text-book  ** 
cases  of  the  two  affections  present  an  entirely  different 
picture.  There  have  been  some  giants  that  presented 
none  of  the  morphological  characteristics  of  acromegaly, 
as  there  have  been  persons  with  acromegaly  that  were 
not  giants.  It  ought  to  be  unnecessarj-,  however,  to 
point  out  that  even  the  best-known  diseases  present  at 
times  wide  variations  from  the  type.  The  case  of 
typhoid  fever,  for  instance,  need  only  be  mentioned. 
This  being  the  case  it  b^'  no  means  follows  that  two  dis- 
eases, at  first  sight  dissimilar,  have  nothing  in  common, 
or  even  that  they  are  not  due  to  the  same  cause.    The 

SDint  may  be  further  illustrated  by  the  history  of  cretin- 
mand  myxa?dema.  At  one  time  it  was  believed  that 
these  conditions,  which  in  many  ways  are  so  unlike  one 
another,  at  least  to  superficial  examination,  were  distinct 
diseases.  More  careful  study  has,  however,  shown  that 
both  depend  on  a  condition  of  athyroidea,  and  few  will 
be  found  now  to  deny  that  cretinism  and  myxopdema  are 
one  and  the  same  thing.  The  nH)difying  factor  has  been 
found  to  be  the  age  and  the  concomitant  stage  of  develop- 
ment of  the  affected  individual.  If  athyroidea  becomes 
manifest  in  infancy  before  the  bony  skeleton  is  consoli- 
dated we  get  cretinism.  If  it  develop  later,  when  the 
bony  skeleton  is  complete,  the  soft  parts  only  are  involved 
and  we  get  myxcpdema.  It  is  unsafe  then  to  conclude 
that  one  and  the  same  cause  may  not  at  times  produce 
widely  different  results.  In  other  words,  the  tropho- 
genic  function  of  the  individual  may  be  so  predominant 
that  it  is  sufllcient  to  alter  a  morbid  state  almost  beyond 
recognition.  It  has  already  been  pointed  out  that  the 
normal  process  of  growth  manifests  itself  most  strongly 
at  the  epiphyseal  ends  of  the  long  bones,  and  that  increase 
in  length  of  the  bones  is  possible  only  so  long  as  the 
epiphys<'al  dises  n^niain  ununited,  save  by  the  softer 
structures,  to  the  diaphyses.  Siniilarly,  the  abnormal 
proce8.<^.»s  of  growth,  sueh  as  dwarfism' and  gigantism. 
nmnifesL  themselves  at  the  same  points.  Deficient  vege- 
tative energy  in  early  life  will  result  in  stunting  the 
growth  of  the  lon«;  bones,  and  the  same  thing  will  happen 
if  the  epiphyseal  cartilages  are  prematurely  ossified.  Ex- 
cessive vegetative  power  during  adolescence  results  in  in- 
crease in  height;  if  synostosis  of  (h(»  epiphyses  has  taken 
place,  as  occurs  in  adult  life,  then  it  is  eoneeivahle  that, 
increase  in  length  being  impossible,  increase  in  breadth 
and  thickness  must  occur.  Do.  then,  acromegalv  and 
gigantism  bear  to  one  another  a  relationship  similar  to 
that  existing  between  niyxtedenm  and  cretinism?  Many 
facts  point  in  this  direction.  Numerous  obs<Tvations 
liav<'  shown  tliat  aeromegaly  freciuentlv  supervenes  in 
gigantism.  Sunnoiit'^'  in  IHJH)  reported  a  ease  of  acro- 
megaly in  a  girl  of  eiglit<'en.  in  whom  the  symptoms 
were  i)ree«Mle(l  bv  a  notable  increase*  in  the  size  of  the 
body.  The  enlargement  was  generilized,  but  most 
marked  at  the  extremities,  l^vrom  Bnimwell'^^  mentions 
the  case  of  a  giantess  who  was  atta<'ked  by  acromegaly. 
Swanzy -'also  demonstrated  the  lesions  of  acromegaly  on 
theskelet(mof  McGrath.  the  Irish  giant,  before  the  Hoyal 
Academy  of  Medicine  of  Ireland.  iShattot-k-'  believed 
the  skull  of  O'Brien  to  be  acromegalic.  In  \S\Y,]  Dana  '^ 
published  two  cases  of  acromegaly  associated  with 
gigantism,  and  he  remarks  that  the  coincidence  of  the 
two  affections  is  more  comm«>n  than  has  usually  been 
supposed.  He  furtln^r  mentions  a  gn-at  many  symptoms 
which  they  have  in  common,  and  brin^^sout  the  most  im- 


portant point,  viz. ,  that  out  of  twelve  autopsies  on  giants 
the  pituitarv  body  was  enlarged  in  ten.  In  the  case 
of  **  Adma,'' a  French  giantess,  who  died  at  the  age  of 
twenty -one,  measuring  six  feet  eight  and  a  half  hiches, 
Hutchinson  states**  that  the  face  and  extremities  pre 
sen  ted  the  well-known  features  of  acromegaly  At  the 
autopsy  the  pituitary  gland  was  found  to  be  consider 
ably  enlarged.  A  strming  case,  also,  is  reported  by 
Brissaud  and  Meige.**  J.  F.  Mazas,  the  giant  of  Mon- 
tastnic,  began  to  grow  rapidly  when  thirteen  years  of 
age,  and  Ix^came  very  strong  and  robust.  At  twenty-one 
years  he  was  212  cm.  high,  eventually  reaching  220  cm. 
At  the  age  of  thirtv -seven  he  experienced  a  severe  pain 
in  the  Imck,  which  he  attributed  to  lifting  a  heavy 
weight.  Deformity  of  the  back  set  in  and  his  height 
began  to  diminish.  He  gradually  developed  enlarge- 
ment of  the  face  and  extremities,  headache,  wealuiess, 
intellectual  and  sexual  torpor,  and  all  the  classic  symp- 
toms of  acromegaly.  Sternberg,'*  also,  in  an  elaborate 
paper  on  the  subject  found  sh^ns  of  acromegaly  in  forty 
two  per  cent,  of  giants,  ^re  recently  Walker  »•  re- 
ported an  instance  of  acromegaly  in  a  boy,  who  began  to 
grow  rapidly  when  six  years  old,  and  who  at  sixteen  was 
Sx  feet  five  and  a  third  inches  high,  and  weighed  two 
hundred  and  forty-five  pounds.  Bonardi  '*  refers  to  the 
case,  already  mentioned  in  another  connection,  of  a  boy 
who  at  the  age  of  fifteen  had  the  size  and  development 
of  an  adult  male.  When  twenty -two  years  old  he  began 
to  suffer  from  pains  in  the  head  and  nausea.  Soon  after, 
general  weakness  set  in,  with  enlargement  of  the  hands, 
feet,  maxillte,  and  ton^e.  At  twentv-nine  he  was  194 
cm.  high  and  was  typically  acromegalic.  By  a  careful 
study  of  the  recorded  cases  we  see,  therefore,  that  a  con 
siderable  degree  of  parallelism  exists  between  the  two 
flections.  Perhaps  the  most  important  points  are  to  be 
noted  in  the  skeleton. 

The  typical  features  in  acromegaly  are  enlargement  of 
the  bones  of  the  face  and  extremities.  The  hands  are 
"spade-like,"  and  the  fingers  rounded.  In  severer  cases 
all  the  bones  of  the  body  become  involved.  The  thorax 
enlarges  and  the  trunk  becomes  scoliotic,  so  that  a  loss  of 
height  takes  place.  There  exist,  however,  lesser  disturb- 
ances of  bone  formation  that  are  difiicult  to  class,  being 
on  the  border  line  between  gicrantism  and  acromegaly. 
In  such  cases  the  dystrophic  disturbance  is  confin^  to 
one  or  more  parts  of  a  member,  or  to  two  members  sym- 
metrically. Such  malformations  may  be  both  congenital 
and  acquired.  Of  such  a  nature  are  those  cases  in  which 
there  is  deformity  of  the  face  without  enlargement  of  the 
hands.  Chauffafd "  reports  a  case  in  which  a  man  of 
thirty-two  presented  the  features  of  prognathism,  macro- 
glossia,  prominence  of  the  external  occipital  protuberance, 
tieudache,  antemia,  loss  of  vision  to  the  right,  and  slight 
kyphosis.  Some  of  the  anomalies,  then,  that  are  to  be 
found  in  acromegaly  may  be  found  without  the  other 
features  of  the  disease  in  certain  forms  of  developmental 
dystrophy,  and  may  arouse  a  suspicion  as  to  the  acro- 
megalic nature  of  the  case.  \Vhen  such  peculiarities  are 
met  with  in  giants  we  may  properly  inquire  whether 
they  are  the  stigmata  of  acromegaly,  or  whether  they 
merely  simulate;  that  disease.  In  giants  thickenings  of 
the  extremities  of  the  long  bones,  hyperostoses,  and  ex- 
ostoses have  been  noted,  identical  witli  those  that  for  so 
long  have  been  regarded  as  characteristic  of  acromegaly*. 
Demrmities  of  the  knees,  which  as  Osborne,  Middleton. 
Schultze,  llitschmann,  and  Koswell  Park  have  shown, 
are  fairly  common  in  acromegaly,  have  also  been  met 
with  in  gigantism.  Lucas  Chajupionnit^re  in  1899  de- 
monstmted  to  the  Academy  of  Medicine  a  giant,  aged 
twenty -seven,  who  measured  203  cm.,  and  presented  an 
extreme  genu  valgum.  This  peculiarity  has  a  double 
interest  in  that  it  alTonls  a  link  between  acnmiegaly  and 
gigantism,  and  als"  connects  the  latter  with  infantilism. 
The  curvature  of  the  spine  and  the  rounded  thorax,  so 
often  found  in  acromegaly,  have  been  found  in  gigantism, 
but  our  information  is  defective  in  this  regard. 

With  respect  to  muscular  power  great  variations  may 
CXJCur  both  in  gigantism  and  in  acromegaly.     Several  ob- 
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servers,  notably  Meige,  Dallemagne,  Virchow,  P.  Marie, 
Souza-Leite,  Bournevillc,  and  Regnault,  have  noted 
iurromegaly  developing  in  persons  of  exceptional  muscu- 
lar vigor.  Some  giants,  like  tiie  Emperor  Maximin  and 
the  Countess  LodoTska,  have  been  of  great  strength. 
This,  however,  seems  to  be  the  exception.  Geoffroy 
Saint-Hilaire  states  that  giants  are  "  without  activity, 
without  energy,  slow  m  their  movements,  avoiding 
work,  quickly  fatigued;  in  a  word,  feeble  in  body  as 
well  as  in  mind.  ^  Amyasthenia  and  general  weakness  are 
by  no  means  uncommon  in  acromegaly. 

As  is  well  recognized  there  is  a  characteristic  facies  in 
acromegaly.  Meige  is  our  authority  for  the  statement 
that  giants  who  are  still  in  the  period  of  erowth  present 
no  special  facial  peculiarities.  In  those  w-ho  have  ceased 
to  grow  there  is  an  exaggerated  development  of  the  face 
as  compared  with  the  cranium.  We  can  sometimes  note 
that  the  malar  eminences  are  prominent,  the  lower  ^aw 
€nlarged,  and  the  angle  widened,  while  the  lips  are  thick. 
The  beard  is  often  thin,  the  skin  thick  and  dark,  the 
pupils  dull,  and  the  whole  appearance  lacks  vivacity. 
These  peculiarities  are  by  no  means  invariable  in  giants, 
nor  inaeed  are  they  so  in  acromegaly.  We  have  to  allow 
here  as  elsewhere  for  individual  variations.  In  fact,  we 
may  perhaps  with  Hoffmann  distinguish  between  acro- 
megaly of  the  soft  parts  and  acromegaly  of  the  bones." 
Meige  is,  on  the  whole,  inclined  to  believe  that  the  face 
in  gmnts  at  one  time  approaches  the  acromegalic  type,  at 
another  the  infantile. 

Vascular  disturbances  have  been  found  in  both  acro- 
megaly and  gigantism.  In  both  the  pulse  is  slow,  the 
circulation  sluggish,  and  there  may  be  varices. 

Pains  in  the  head  have  been  found  in  both  affections. 
Pains  also  in  the  limbs,  vertebral  column,  and  the  viscera, 
have  been  met  with  in  about  half  the  recorded  cases  of 
acromegaly.  These  may  simply  amount  to  a  sense  of 
fatigue  or  lameness,  but  may  be  actually  articular,  mus- 
cular, or  neuralgic.  It  is  a  popular  belief  that  rapid 
growth  in  children  is  associated  with  "growing  pains," 
and  it  is  interesting  that  the  same  thing  has  often  been 
noted  in  giants.  In  the  case  of  McGrath,  for  instance, 
the  increase  in  growth  was  associated  with  the  most  vio- 
lent pains  in  the  limbs. 

Visual  disorders  have  been  met  with  both  in  acro- 
megaly and  in  gigantism.  In  acromegaly,  at  least,  they 
have  been  found  to  be  dependent  on  the  presence  of  a 
tumor  of  the  pituitary  body. 

Polydipsia,  polypliagia,  and  abundant  sweating  have 
been  observed  in  both  affections.  Polyuria  and  glyco- 
suria are  occasionally  met  with  in  acromegaly  and  in 
giants  who  become  acromegalic. 

In  both  gigantism  and  acromegaly  there  is  often  to  be 
noted  sexual  frigidity  in  the  male,  and  amenorrhcca  in 
the  female. 

To  sum  up,  the  two  affections  frequently  have  the  fol- 
lowing symptoms  in  common-  asthenia  in  the  widest 
sense  of  the  term ;  muscular  weakness,  notwithstanding 
the  absence  of  atrophy ;  intellectual  degradation ;  melan- 
choly; headache;  diminution  of  sexual  desire  in  the 
male ;  amenorrhcea  in  the  female ;  alterations  in  the  skin ; 
varices.  Lastly,  of  a  great  importance,  lesions  of  the 
pituitary  gland  have  been  found  in  a  majority  of  both 
affections. 

Further,  the  influence  of  heredity  is  marked  in  acro- 
megaly as  in  gigantism,  and  indeed  it  is  not  uncommon 
in  probing  into  the  family  history  to  find  that  acromegaly 
and  gigantism  are  liable  to  be  met  with  in  the  same  &m- 
ily .  Schwoner,  for  instance,  records  ^^  a  case  of  acromeg- 
aly in  a  woman  of  forty-five,  whose  mother  had  become 
acromegalic  at  fifty.  All  the  members  of  the  family 
on  both  sides  of  the  house  arc  noted  as  having  been  of 
^reat  stature.  Lackey  **  describes  a  case  of  acromegaly 
in  a  negro  who  reached  the  extraordinary  height  of  eight 
feet  six.     His  grandfather  is  said  to  have  been  a  giant. 

In  view  of  the  facts  outlined  above,  Brissaud  and  Meige 
would  discover  a  general  principle  underlying  the  dys- 
trophic disturbances  that  result  in  excess.  Growth  at  all 
periods  of  life  tends  to  be  manifested  most  conspicuously 


at  the  epiphyseal  ends  of  the  long  bones.  The  effect 
produced  is  controlled  by  the  age  of  the  patient,  or.  in 
other  words,  by  his  vegetative  capacity  and  the  condition 
of  his  epiphyseal  cartilages.  The  same  pathological  proc- 
ess which  in  the  young  gives  rise  to  gigantism  will,  if 
continued  after  the  normal  period  of  growth  in  stature 
is  passed,  cause  acromegaly.  If  it  becomes  operative  in 
later  youth,  when  the  bones  are  largely  formed  but  growth 
is  not  complete,  we  get  a  combination  of  acromegaly 
with  gigantism.  This  is  to  some  extent  corroborated  by 
the  lesions  in  acromegaly,  for,  as  Marie  himself  hais 
shown,  in  cases  of  acromegaly  that  begin  early  in  life, 
the  extremities  are  more  elongated  than  thickened,  and 
are  quite  unlike  the  spade-like  extremities  characteristic 
of  the  disease  as  it  occurs  in  later  life.  Fuither.  it  may 
be  safely  stated  that  acromegaly  has  never  preceded 
gigantism,  while  acromegaly  has  succeeded  gigantism  in 
almost  half  the  cases.  Brissaud  and  Meige,  however, 
would  go  further.  They  see  the  same  principle  at  work 
in  the  chronic  rheumatism  so-called  of  the  a^ed.  in  rheu- 
matoid arthritis  and  gout;  in  youth,  in  gigantism;  in 
adult  life,  in  acromegaly;  in  old  age,  in  nodes.  They 
support  this  by  an  observation  made  by  Gaston  and 
Brouardel  •*  with  the  a^-rays  on  a  woman  of  sixty,  who 
began  to  show  signs  of  acromegaly  at  forty-two  after  the 
menopause.  The  disease  was  slowly  progres-sive,  and 
thickenings  in  the  form  of  nodules  could  be  made  out  on 
the  epiphyseal  lines. 

Without  endorsing  the  rather  startling  proposition  put 
forth  by  Brissaud  and  Meige,  that  "acromegaly  is 
gigantism  of  the  adult;  gigantism  is  acromegaly  of 
adolescence,"  it  seems  to  me  that  the  unprejudiced  ob- 
server cannot  fairlv  deny  that  they  have  proved  their 
main  contention.  There  is  undoubtedly  a  close  connec- 
tion between  acromegaly  and  gigantism,  and  the  two 
affections  in  a  large  proportion  of  cases  merge  gradually 
one  into  the  other.  Gigantism  frequently  becomes  acro- 
megaly. But  how  about  the  other  fifty -eight  per  cent,  of 
cases  of  gigantism  that  present  no  signs  of  acromegaly? 
Are  these,  too,  of  the  same  nature,  or  are  they  in  a  differ- 
ent category  ?  It  is  not  impossible  nor  even  unlikely  that 
some  of  them  are  due  to  the  same  factors  as  acromegaly, 
as  it  is  ordinarily  understood.  Here  we  have  to  consider 
the  natural  variations  of  disease.  Diseases  do  not  inva- 
riably run  their  course.  They  may  become  ameliorated 
or  may  be  aborted.  Acromegaly  itself  may  present  an 
extremely  slow  progression,  and  in  fact  may  cease  to  ad- 
vance. A  fatal  termination  does  not  always  occur.  It 
may  well  be,  therefore,  that  acromegaly  beginning  in 
early  adolescence  may  progress  only  sufiiciently  far  to 
produce  increase  in  length  of  bone  without  the  other 
signs  supervening.  It  may  be  recalled  in  this  connection 
that  the  majority  of  giants  die  early.  Byrne,  the  Irish 
giant,  died  at  twenty -two;  James  Toller  at  twenty-four; 
Uie  "Queen  of  the  Amazons"  at  about  twenty.  This 
may  perhaps  be  the  effect  of  the  acuteness  of  their  mal- 
ady, but  in  many  cases  it  is  due  to  intercurrent  disease, 
as  the  resisting  power  of  giants  is  notoriously  low.  How- 
ever this  may  be,  it  is  plain  that  many  giants  die  before 
the  period  or  age  incidence  of  acromegaly,  that  is  to  say, 
before  adolescence  is  completed.  We  cannot  therefore 
say  that  they  would  not  have  become  acromegalic  had 
they  lived.  It  is  possible,  therefore,  that  the  majority 
of  the  cases  of  gigantism  are  dependent  on  the  same 
pathological  factors  as  acromegaly. 

There  has  been  considerable  debate  as  to  the  exact  na« 
ture  of  the  cause  or  causes  at  work  in  acromegaly.  Klebs 
advanced  the  theory  that  acromegaly  is  due  to  angioma- 
tosis. Vascular  lesions  are  undoubt^ly  present  br>th  in 
acromegaly  and  in  gigantism.  Witness  the  arterioscle- 
rosis, the  varices,  the  vaso- motor  ataxia,  and  the  hyper- 
trophy of  vessels  to  adjust  themselves  to  the  increased  size 
of  the  body.  But  there  is  no  proof  of  any  new  formation 
of  vessels.  Lancereaux,  again,  has  suggested  that  it  is 
a  trophoneurosis.  The  enlargement  of  the  hands  and  the 
disturbed  innervation  met  with  in  syringomyelia  might 
suggest  this.  This  view  is  not,  however,  supported  by 
any  Known  facts,    von  StrUmpell  has  thought  that  it  is  a 


621 


Glipiiitlsiii* 
Gli^iitlsiii* 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


congenital  dystrophy.  The  majority  of  observers  are,  I 
think,  practically  agreed  that  acromegaly  is  dependent 
on  some  gross  lesion  of  the  pituitary  body,  in  the  form 
of  hypertrophy,  cystic  growth,  adenoma,  or  other  tumor 
^rowUi.  Osborne  believes  that  gigantism  in  its  perfect 
development  is  due  to  a  normal  hypertrophy  of  the 
pituitary  gland;  that  is,  to  a  hypersecretion  occurring 
at  the  age  of  puberty  or  age  of  general  or  symmetrical 
body  growth  and  development.  He  believes  further 
that  ^gantism  will  remain  such  as  long  as  the  pituitary 
body  18  in  normal  hypertrophy,  but  that  these  cases  of 
gigantism  will  assume  later  an  acromegalic  type,  if.  as  is 
often  the  case,  the  pituitary  body  begins  to  take  on  path- 
ological conditions.  In  other  words,  he  believes  that  an 
excess  of  normal  secretion  from  the  pituitary  gland  is  the 
cause  of  gigantism,  while  perverted  secretion  is  the  cause 
of  acromegaly.  This  conception  is  very  different  from 
that  of  Brissaud  and  Meige,  in  tliat  it  attributes  tlie 
lesions,  which  we  call  gigantism  and  acromegaly,  to  two 
distinct  and  separate  states  of  the  pituitary  function. 
Brissaud  and  31(>ige's  view  implies  that  the  same  con- 
dition of  the  pituitary  function  is  at  work  in  both  cases, 
any  differences  in  the  results  produced  being  attributable 
to  the  age  period  at  which  the  process  begins.  We  know 
so  little  of  the  nature  of  the  normal  function  of  tiie 
pituitary  body,  and  indeed  of  its  disturbances,  that  it 
would  be  hazardous  as  yet  to  express  an  opinion  either 
way.  For  my  part  I  cannot  understand  the  term  **  nor- 
mal hypertrophy,"  as  applied  to  the  pituitary.  "VVe 
have,  ft  is  true,  what  might  be  called  normal  or  physi- 
ological lij'pertrophy  in  the  case  of  the  pregnant  uterus 
and  possibly  in  the  functioning  breast,  yet  this  is  but  a 
temporary  condition  and  is  paralled,  so  far  as  I  know, 
nowhere  else  in  the  body.  Gigantism  is  an  abnormal 
condition,  and  to  my  mind  cannot  be  explained  on  the 
basis  of  a  "normal "  hypertrophy.  It  may,  however,  be 
true  that  it  is  due  to  an  excess  of  pituitary  secretion. 
But  if  tliis  can  produce  increase  in  the  length  of  bone, 
why  is  it  not  also  competent  to  produce  increase  in  thi(;k- 
ness  of  bone  ?  One  seems  as  likely  as  the  other.  Whether 
acromegaly  is  due  to  a  hypersecretion  on  the  part  of  the 

pituitary,  as  many  seem  to  think,  or  to  a  diminution  of 
the  secretion,  or  again  to  a  perverted  secretion,  cannot, 
however,  be  regarded  as  settled.  Tumors,  cysts,  and 
plain  hypertrophy  of  the  pituitary  have  been  found  in 
the  majority  of  autopsies  on  acromegalic  cases,  and  tu- 
mors of  the  pituitary  in  a(!romegalic  giants  (Buday  u. 
Jancto,"'*  Oestreich  u.  Slawyk '»").  Possibly  simple  hyper- 
trophy or  adenomatous  growths  may  imply  oversecre- 
tiou ;  but  cysts  or  destructive  tumors,  like  the  siircomata 
that  are  so  frequently  found,  might  bo  interpreted  as 
lessening  the  amount  of  secretion.  Conversely,  tumors  i 
of  the  pituitary  may  exist  without  signs  of  acromegaly, 
as  in  two  cases  that  Imve  come  under  my  own  observa- 
tion. Both  were  malignant  (one  sarcoma  and  one  endo- 
thelioma). Here  we  must  assume  either  that  the  pitui- 
tary was  able  to  furnish  the  proper  amount  and  kind  of 
secretion,  or  else  that  compensation  had  taken  place. 
We  are  realizing  more  and  more  the  importance  of  the 
principle  of  compensation  in  regard  to  the  body  metabol- 
ism. We  see,  for  instance,  that  there  is  a  close  relation- 
ship between  the  thyroid  gland  and  the  pituitary  body. 
In  acromegaly  the  thyroid  gland  has  been  found  hy- 
pertrophied,  cystic,  or  atrophic,  and  the  disease  may 
be  complicated  by  th(^  symptoms  of  exophthalmic  gcntre 
or  myxa'dema.  In  this  connecticm  may  be  mentioned  a 
most  remarkable  case,  r('i>orted  by  Pope  and  Clarke,^'  in 
which  a  man  suffering  from  acromegaly  had  a  daughter 
with  myxd'denia  and  an  atrophied  thyroid,  who  at  the 
age  of  twenty  presented  the  physical  and  mental  charac- 
ters of  a  child  of  five.  Pontiek,  Hynmnson,  I^ineles.  and 
Green,  in  particular,  have  noted  the  as.sociation  of  a(;ro- 
megaly  with  myxa'dcma,  and  Murmy  ***  its  combinaticm 
with  exophthainiic  goitre.  Converst^ly,  the  pituitary 
has  been  found  enlarged  in  cases  in  which  the  thyroid 
was  atrophied  (Boyce  and  Beadles '•^').  and  when  this  oc- 
curs it  seems  to  prevent  at  least  the  immediate  results  of 
Ihyroid  defect,  namely,  cretinism  or  myxa*dema.     In  the 


article  on  DicarJUm,  by  the  present  writer,  in  this  vol- 
ume, the  relationship  of  thyroid  dystrophy  to  that  other 
anomaly  of  growth  allied  to  gigantism,  namely,  dwarf- 
ism, is  dealt  with  at  length,  and  it  is  there  shown  bow 
the  condition  of  athyroideamay  result  in  inhibited  growth 
and  genital  insufficiency.  The  stigmata  of  infantUism  in 
acromegaly  and  in  gigantism  have  suggested  the  possi- 
bility of  disorder  of  the  thyroid  in  these  affections,  and 
there  have  not  been  wanting  those  who  would  attribute 
acromegaly  to  thyroid  dystrophy.  Facts,  however,  do 
not  favor  this  view. 

Genital  hypoplasia  and  malformation,  as  well  as  geni- 
tal inadequacy,  have  been  met  with  in  dwarfism,  cretin- 
ism, infantilism,  gigantism,  and  acromegaly,  and  this 
leads  us  to  discuss  in  how  far  disorders  of  the  sexual  ap- 
paratus are  responsible  for  anomalies  of  growth.  In  this 
connection  a  number  of  interesting  facts  may  be  adduced. 
The  sexual  languor,  as  it  might  be  termed,  found  in  both 
acromegaly,  and  gigantism,  has  l)een  referred  to.  Gamier 
and  Santenoise^*  nave  observed  a  case  of  gigantism  asso- 
ciated with  feminism,  cryptorchidism,  and  polysarcia. 
Thoma**  mentions  having  met  with  defective  formation 
of  the  genital  organs  in  a  case  of  hemihypertrophy.  In 
acromegaly,  as  8<x)n  as  tlie  clianges  in  the  bones  become 
manifest,  the  secondary  sexual  attributes  are  changed. 
In  the  male  the  hair  becomes  scanty,  while  in  the  female 
hair  is  apt  to  grow  on  the  face  much  as  it  docs  after  the 
menopause  or  in  ovarian  disorders.  The  larynx  hyper- 
trophies and  the  voice  deepens.  Infantilism  and  hypo- 
plasia of  the  genital  organs  have  also  been  observed  in 
cases  of  tumor  growth  in  the  pituitarj'  in  the  absence  of 
signs  of  acromegaly.  Some  years  ago  I  performed  an 
autopsy  on  a  woman  about  thirty  years  of  age  who  had 
a  perithelial  sarcoma  of  the  pituitary  without  signs  of 
acromegaly,  in  whom  the  genital  organs  were  markedly 
undeveloped.  Babinski  also  report«i  to  the  Neurologi- 
cal Society  of  Paris  (June  7th,  1900)  the  case  of  a  girl  of 
seventeen,  who  presented  the  signs  of  infantilism,  amen- 
orrha'a,  abundant  fat,  scantiness  of  hair,  but  witliout 
acromegaly.  She  developed  pains  in  the  head  with  dis- 
ordered vision,  and  epileptiform  convulsions.  After 
death  it  was  discovered  that  she  had  a  tumor  of  the 
pituitary.  It  is  clear  then  that  there  is  some  relationship 
between  lesions  of  the  pituitary  and  thyroid  glands  and 
genital  disturbances.  What,  then,  is  the  primary  disor- 
der which  leads  to  such  extraordinary  anomalies  of 
growth  and  development?  Breton  and  Michaut *•  have 
suggested  that  there  is  a  trophic  deviation  of  the  genital 
activity  to  tlie  bone  marrow  so  that  the  medullary  bone- 
forming  function  preserves  its  activity  indefinitely.  The 
cessation  of  genital  activity  would  lead  to  acromegaly. 
This  view  is  somewhat  similar  to  that  promulgated  pre- 
viously by  Freund,  Klebs,  and  Verstraetcu,  who  held 
that  there  is  a  disturbance  of  the  evolution  of  the  genital 
function.  If  genital  evoluti(m  is  in  excess  we  get  gigant- 
ism and  acromegaly ;  if  defective,  we  get  infantilism  and 
dwarf  growth.  It  is,  of  course,  well  recognized  that 
with  the  onset  of  puberty  the  efflorescence  of  the  sexual 
characteristics  is  coincident  with  increased  growth  and 
development  of  the  bcnly  as  a  whole.  The  operation  of 
castration  has  been  observed  to  exert  a  notable  effect  on 
the  stature  of  the  body  as  well  as  in  inhibiting  the 
development  of  the  secondary  sexual  peculiarities.  In 
eunuchs  the  height  is  often  extreme.  This  is  due  chiefly 
to  a  disproportionate  increase  in  the  length  of  the  legs. 
Lortet  hasconfirmed  this  statement  by  an  examination  of 
the  skeleton  of  an  Egyptian  eunuch  196  cm.  high.  In 
castrated  animals,  the  capon  and  the  ox,  the  same  in- 
creased growth  of  the  lower  or  hind  extremities  is  to  be 
observed.  Silva**  has  further  recorded  a  curious  obser- 
vation in  a  youth  who  was  normal  until  the  age  of  thir- 
teen. The  testes  then  remained  atrophic  and  when  about 
twenty  he  began  to  grow  rapidly,  eventually  manifesting 
some  enlargement  of  the  head  and  extremities,  muscular 
weakness,  anosmia,  slight  scoliosis,  to  such  a  degree  as 
to  suggest  acromegaly. 

While  such  facts  as  those  just  mentioned  are  sugges- 
tive of  soniQ  relationship  between  genital  insufficiency 
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and  disorders  of  growth  and  nutrltioD,  to  my  miod  tbe 
evideoce  is  not  stroDg  enough  to  Induce  us  to  accept  the 
▼lew  that  deficiency  of  the  genital  organs  is  tlie  cause  of 
these  disorders.  Two-thirds  of  the  cuscs  of  scromegaly 
develop  after  puberty  is  pructicnlly  readied.  The  loss 
of  sexual  power  in  the  male  is  grudual  and  progresses 
pari  pa$tu  willi  the  extension  of  the  disease  itself.  In 
the  female,  too.  wliile  amcnorrliwa  is  a  frequent  and 
often  the  Brst  symptom  of  the  disease,  it  is  not  invariable. 
Again  genital  liypopkaln  and  otlier  signs  of  [□fantllism 
are  often  present  id  dwarfs,  and  tlic  argument  mtglit  be 
applied  with  equal  force  to  explain  dwarfism.  Tbe  same 
cause  could  hardly  produce  at  one  time  dwarfism  and  at 
another  gigantisn>.  Moreover,  while  genital  hypoplasia 
has  been  oflen  observed  Id  cases  of  thyroid  atrophy  and 
gross  lesions  of  tlie  pituitary  body,  so  far  as  la  known 
castration  does  not  proilucc  a  converse  effect  on  these 
nartlcular  organs.  While,  tlic-n,  genital  hypoplasia  un- 
lioubtedly  plays  some  rOlc  In  osteogenesis,  it  seems  to 
be  quite  a  subordinute  one.  and  appears  to  be  inadequate 
to  explain  the  more  marketl  aberrations  from  the  normal 
path  of  development.  The  functions  of  tbe  thyroid 
gland,  the  pituitary  l>ody,  and  the  sexual  organs  are, 
however,  do  doubt  correlated,  and  it  Is  probable  that  the 
normal  course  of  growth  and  developnu'nt  is  dependent 
on  a  certain  balance  of  power  exerted  by  these  glands. 
Of  what  nature  is  this  correlation  we  are  to  a  great  ex- 
tent in  the  dark.  It  is  generally  believed  that  the  glands 
B  internal  secretions  that  are  essential 
rsc  of  the  metabolic  processes.  The 
ir  of  this  Is  less  strong  in  the  case  of  the 
s  and  ovaries)  than  for  the  other  or- 
gans. It  may  be  inferred  tliat  while  the  metabolic  proc- 
esses referred  to  arc  vital  in  nature,  they  are  inextricably 
associated  with  chemical  Iran sformai ions.  The  impor- 
tance of  chemical  substances  in  the  growth  of  tlio  organ- 
Ism  is  well  illustrated  by  the  experimental  work  of  Weg- 
ner,  Maaa.  and  Qles.",  ",  *'.  Wegner  proved  that  by 
feeding  rabbits  with  minute  doses  of  phosphonis  for  a 
prolonged  period  he  could  get  a  msrketl  increase  In  the 
lonnation  of  bone  at  the  epiphyseal  sutures  of  the  long 
l>ones.  Tlie  Bame  thing  has  been  found  to  occur  with 
arsenic.  Observations  upon  the  uature  of  the  metaboliani 
in  giants  arc  hitherto  lacking,  but  we  have  cousiderablc 
evidence  to  show  that  in  acromegaly  metabolism  Is  dis- 
ordered. Tliere  appears  to  bo  a  tendency  to  an  overpro- 
duction of  lime  salts  In  acromegaly.  Deposits  of  hmc 
have  been  found  in  various  parts  of  the  body,  especially 
in  the  pituitary,  the  thyroid,  anil  the  vessels  (arterio- 
sclerosis). Ossiform  infiltration  of  tho  dura  mater  has 
been  observed.  Von  Moracicwalti "  has  also  demon- 
atrated  a  tendency  to  the  retention  of  lime  and  phosphorus 
In  the  system  in  coses  of  acromegaly.  Not  only  then  is 
there  an  Increased  deposit  of  lime  at  tbe  extremities  of 
the  bones,  but  also  in  wi<lely  distant  parts  of  the  body. 

We  arc,  I  think,  led  to  the  inevitable  concliision  that 
gigantism,  like  acromegaly,  is  very  often  a  disorder  of 
development  brought  about  by  abnormal  metabolic  proc- 
esses. We  must  alfo  admit  that  a  large  [iniportlon  of 
cases  of  gigantism  are  ctiologically  the  same  thing  as 
acromegaly,  and  lliat  an  additional  but  uneertaiu  num- 
ber are  jirobably  abortive  acromegaly  (ucromfgalie 
fruste).  One  consideration  ti'i«,  however,  bo  by  no 
means  overlooked  in  any  rlls^iMainn  of  the  question  of 
internal  secretion.  Thedoctr!n<-  >l  internal  secretion  as 
at  present  understood  Implii-s  lie  existence  of  certain 
substances  in  the  body  upon  which  llie  secretion  of  the 
glands  in  queation  may  act.  Now  tho  g1an<l.  thyroid  or 
hypophysis,  may  be  totally  unable  to  perform  the  duties 
required  of  It,  owing  to  some  lesion,  or  it  may  be  only 
relatively  so.  In  either  case  similar  symptoms  would 
arise.  This  doctrine  of  relative  inadequacy  has  been  ad- 
vanced by  Prof.  J.  O.  Aihiini.**  and  has  by  no  means 
attracted  the  attention  it  deserves.  On  the  one  hand, 
relative  inadequacy  of  a  ghind  will  set  fn  as  soon  as  its 
reserve  power  has  been  exhausted,  and  may  increase  un- 
til it  becomes  absolute.  On  tlie  other  hand,  there  may 
be  an  excess  of  the  substances  u]>iin  which  the  internal 


aecretloQ  is  supposed  to  act.  Therefore  It  Is  quite  pos- 
sible that  certain  forms  of  developmental  disorder  tnaf 
be  duo  to  relative  Inadequacy  on  the  part  of  some  of  the 
Important  glands,  tliat,  as  we  liave  seen,  are  competent 
to  modify  nutritive  processes.  In  the  case  of  gigantism, 
relative  inadequacy  of  the  pituitary,  or  it  may  be  a  rela- 
tive overadcquacy,  short  of  producmg  the  regular  symp- 
toms of  acromegaly,  might  tnlluence  growth  bo  as  to 
bring  about  exci^ss. 

However  this  may  be,  and  the  deduction  Is  alluring, 
there  still  remains  some  small  proportion  of  cases  of 
gigantism  which  cannot  be  explained  on  any  of  these 
theories.  Such  are  the  cases  in  which  In  addition  to  ex- 
cessive height  there  is  great  strength  with  perfect  pro- 
portion. Here  there  can  be  no  question  of  disease  in  tho 
ordinary  acceptation  of  the  term.  Such  giants  are  exam- 
ples of  the  so-called  "athletic"  liabit  of  body,  and  are 
strictly  comparable  to  the  giant  infants  Ijefore  referred 
to.  They  represent  tlie  slruclure  of  (he  human  body 
carried  to  its  highest  point.  They  niay  be  regarded  as 
examples  of  true  or  ettential  gigantism.  lufantilism  and 
pituitary  dyscrasia  cannot  explain  them.  Rather  ai'e 
they  to  be  referred  to  peculiarities  inherent  in  the  germi- 
nal cells  of  the  progenitors.  This  view  Is  supported  by 
the  fact  that  certain  anomalies,  for  example  Polydactyly, 
malformations  of  the  genital  organs,  and  congenital 
hydrocfle,  are  apt  to  be  associated  with  the  increase  In 
size  and  weight.  Albert  George  NidioUt. 
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GLANDULAR  FEVER.  —  Synonyms:  Drliaenfieber, 
fi^vre  ganglionnairc. 

Definition. — (iilandular  fever  is  an  acute  infectious 
disease  of  childhood,  characterized  by  sudden  onset, 
fever,  swellinfi;  of  the  cervical  lymphatic  glands,  and 
constipation;  but  there  is  no  exanthem.  It  is  probably 
contagious. 

Etiology. — The  cause  of  the  disease  is  unknown.  It 
has  been  suggested  that  the  tonsil  or  pliarynx  may  be 
the  portal  ot  entry  for  the  infectious  agent,  whatever  it 
may  Ik?;  but  there  seems  to  be  no  discoverable  local 
lesion.  Another  theory  is  that  the  infection  finds  en- 
trance through  the  intestines;  and  some  color  is  lent  to 
this  theory  by  the  suggestion  tliat  it  might  possibly  ex- 
plain the  fact  that  the  left  cervical  glands  are  the  ones 
chiefly  afTectcd,  since  the  infection  might  spread  to  them 
from  the  thoracic  duct.  It  is  essentially  a  disease  of 
childhood,  most,  but  not  all,  of  the  cases  occurring 
before  the  tenth  year.  A  case  of  glandular  fever 
occurring  in  a  voung  lady  twenty  years  of  age  was 
reported  by  Mayer,  of  New  \ork,  in  the  McAical 
Record  of  August  11th,  1900.  The  winter  months  of 
the  year  seem  to  be  the  most  likely  time  for  the  dis- 
ease to  be  contracted;  and  previous  diseases,  general  mal- 
nutrition, and  lowered  vitality  act  as  predis]K>sing  causes. 
Sex  seems  to  have  no  bearing  upon  the  etiology. 

The  first  account  of  the  disease  is  probably  Vhat  by 
Filatow,  of  Moscow,  in  1885.  Four  years  later  E. 
Pfeiffer  described  the  disease,  and  drew  attention  to  the 
fact  that  it  was  apt  to  occur  in  circumscribed  epidemics; 
he  also  noted  that  where  one  child  in  a  family  suffered 
from  the  disease,  the  others  were  very  liable  to  suffer  too. 
In  December^  1896,  Park  West  published  an  account 
of  an  epidemic  in  eastern  Ohio  from  1893  to  1896.  The 
cases  were  ninety-six  in  number,  and  occurred  in  forty- 
three  families.  They  were  all  in  the  practice  of  Dr.  F.  A. 
Korell  of  Businesshurg,  ().,  and  were  reported  by  him 
in  a  paper  read  U»fore  the  Belmont  County  (^Ohio) 
Medical  Society  on  Anrii  27th.  189(). 

This  is  |[)r()bably  the  largest  epidemic  yet  noted,  and 
West's  article.  l)esides  giving  statistical  tables,  provides 
an  extensive  l)ibiiography. 

Symptoms  and  CorusK  of  the  Disease. — The  perioil 
of  incubation  probably  lasts  from  about  five  to  eight  or 
ten  days;  and  during  this  p<»ri(Kl  there  are  no  symptoms. 
The  onset  is  sudilen,  and  is  accompanied  by  pam  and 
tenderness  in  tlie  neck.  l)oth  of  which  are  made  worse  by 
moving  tlie  head.  Fever  is  an  early  symptom,  and  is  apt 
to  be  of  the  remittent  type;  as  a  rule  it  is  only  of  motier- 
ate  degree,  tlie  l)(Hly-terni>erature  running  from  101°  to 
10.S°  F.,  occasionally  to  104°  F.  Tlien»  is  no  rash,  but 
the  face  may  1h'  flushed  in  the  early  stage  of  the  disease. 
Nausea,  anorexia,  constipation.  an«l  abdominal  pain  are 
apt  to  occur.  Inflanunation  of  the  throat  and  pharynx 
are  present:  and  <iysphagia  is  marked.  The  lymphatic 
glands  an»  enlargeii  and  some  of  them  can  be  easily  pal- 
pated; this  is  particularly  noticeable  in  the  cervical  and 
carotid  regions  just  below  and  near  the  anterior  border 
of  the  sterno-cleido-niastoid  muscle.  Tlie  swollen  glands 
with  the  accompanying  pain  and  ten«lerness  are  generally 
found  on  the  left  side. 

The  j)osterior  cervical,  axillary,  and  inguinal  glan«ls 
may  become  similarlv  involved.  The  mesenteric  glaiuls 
may  also  be  afTeeteil:  and  abdominal  teihleruess.  with 
enlargement  of  the  spleen  and  the  liver,  is  present.  The 
fever  abates  as  the  adenitis  reaches  its  heiglit.  and  the 
latter  may  last  f(»r  a  couple  of  weeks  while  the  fever  re- 
mains only  a  few  days.  In  the  ( )liio  epidemic  the  average 
duration  of  the  diseas<.*  was  sixteen  ilays.  The  ni<»st 
serious  complication  is  nephritis.  Suppuration  of  the 
glands  is  ran*,  and  is  treated  by  inci.sion  and  drainage. 

"In  two  cast\s  in  which  the  general  symptoms  were 
severe,  Moussous  observed  the  onset,  on  the  third  or 
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fourth  day  of  illness,  of  cough  which  occurred  in  par- 
oxysms ending  in  vomiting,  but  without  the  character- 
istic whoop  or  glairy  expectoration  of  whooping-cough. 
Tliis  appears  to  indicate  that  the  tracheo-bronchial 
glands  may  be  enlarged  during  the  course  of  the  illness  " 
(Dawson  Williams). 

Pathology. — As  the  disease  is  so  very  seldom  fatal, 
opportunities  for  the  study  of  its  pathology  are 
correspondingly  rare.  In  Mayer's  case,  referred  to 
above,  the  red  blood  cells  were  pale,  and  showed  & 
deficiency  of  hsemoglobin;  the  proportion  of  red  to  white 
cells  was  normal,  but  the  eosinophues  were  increased  both 
in  size  and  number.  In  addition  to  what  is  said  above 
under  Etiology  and  Symptoms,  we  add  the  following 
from  the  article  on  "  Glandular  Fever,"  by  Dawson  Will- 
iams, in  the  "  Twentieth  Century  Practice  of  Medicine." 

"  Cantlie  became  familiar  in  Hong-Kong  in  1891,  and 
therefore  before  the  outbreak  of  pl^ue  (which  occurred 
in  1894),  with  an  idiopathic  glandiuar  enlargement  oc- 
curring in  children  in  an  epidemic  form.  The  enlarge- 
ment, he  states,  involved  usually  only  one  gland  in  the 
neck  over  the  stemomastoid  muscle,  but  at  its  anterior 
border.  Apparently,  therefore,  the  adenitis  affected 
the  superficial  and  not  the  deep  cervical  lymphatics, 
which  are  those  usually  affected  in  glandular  fever.  He 
mentions  the  occurrence  of  these  cases  in  the  course  of  & 
discussion  of  pesHs  minor,  without,  however,  suggesting 
that  they  were  examples  of  mild  plague.  It  must  be 
admitted  that  glandular  fever  does  in  the  nature  of  its 
local  lesion  present  a  certain  resemblance  to  the  mildest 
form  of  bubonic  plague  {f testis  minor).  It  is  a  curious 
fact,  taken  in  conjunction  with  the  extension  of  bubonic 
plague  in  the  East  since  1894,  that  it  has  been  recognized 
in  the  far  East  for  some  years  that  a  disorder  character- 
ized by  enlargement  of  the  lymphatic  glands,  usually 
those  in  the  inguinal  region,  mi^ht  occur  in  epidemic  form 
both  on  board  ship  and  in  regiments  ashore.  Although 
it  has  only  recently  been  described  (by  Godding),  many 
medical  officers,  both  naval  and  military,  appear  to  have 
been  acquainted  with  the  disorder  under  the  name  'non- 
venereal  bubo.'  The  glands  usually  affected  are  the 
inguinal,  and  Skinner  has  suggested  that  as  the  'non- 
venereal  bubos'  in  the  cases  he  observed  invariably 
occurred  in  the  inguinal  glands,  and  as  the  patients 
always  had  irregular  action  of  the  bowels,  sometimes 
dysentery,  and  at  other  times  apparently  constipation, 
the  enlargement  of  the  inguimil  glands  may  be  due  to 
secondary  infection  from  the  mesenteric  lymph  glands. 
The  analogy  between  this  theory  of  non-venereal  bubo 
and  that  atl vanced  by  von  Starck  for  glandular  fever  will 
be  observed." 

Diagnosis. — This  is  to  be  made  from  the  83rmptom8, 
particularly  the  cervical  olenitis;  the  diseases  to  ue  ex- 
cluded are  phar>'ngitis.  tonsilHtis,  mumps,  leukaemia, 
and  (in  severe  cases)  typhoid  fever. 

Prognosis  is  good  except  when  the  case  is  compU- 
cated  by  nephritis;    in  the  Ohio  epidemic  referred  to 
above  there  were  no  n»currences  or  sequehe,  and  only  one 
)atient  died,  and  she  was  a  delicate  child  who  had  just 
lad  scarlet  fever. 

"The  beginning  of  convalescence  is  in  many,  perhaps 
the  majority,  of  the  severer  cases  marked  by  the  passage 
of  thin  greenish  stools  containing  much  mucus  (Daw- 
son Williams). 

Thk.\tmknt  is  almost  entirely  s>Tnptomatic.  Isola- 
tion is  necessary,  in  onler  to  pnnent  the  spread  of  the 
<lis(»ase.  Hest  should  be  insisted  on;  and  tne  pain  may 
be  relii'ved  by  hot  or  cold  applications.  Iron,  cod-Uver 
oil.  light  but  nutritious  food,  and  general  hygienic  sur- 
rounilings  are  all  indicated.  Calomel  has  been  recom- 
iiK'nded.  but  it  has  al.«<o  Ix'cn  condemned.  Applications 
of  belladonna  an»  serviceable  for  the  adenitis,  and  sodium 
salicylate  sliouM  Ik?  given  in  the  early  stage  of  the  dis- 
ease when  the  fever  is  high  and  the  pain  severe. 

R.  J.  E.  Scott. 
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GONORRHCEA,  THE  MORE  RECENT  PATHOLOGY 

OF. — The  old  conception  of  gonorrhoea  as  a  disease  es- 
sentially local  in  character  is  rapidly  being  replaced  by 
a  recognition  of  the  frequency  with  which  the  gono- 
cocci  enter  the  circulation  and  give  rise  to  pathological 
conditions  in  regions  of  the  body  remote  from  the  seat 
of  primary  infection.  Few  physicians  acouainted  with 
the  extensive  literature  on  the  extragenital  localizatioas 
of  gonococcal  infection  that  has  come  into  existence 
during  the  last  fifteen  years  will  think  of  this  disease  as 
a  genito-urinary  condition  pure  and  simple.  Gonococ- 
cus  infections  as  a  result  of  their  ubiquitous  pathology 
are  now  admitted  into  the  field  of  internal  medicine. 
With  this  growth  of  knowledge  concerning  the  patho- 
logical and  clinical  importance  of  this  disease  there  has 
gradually  developed  also  a  respect  for  its  position  as  one 
of  the  most  serious  infectious  diseases  of  the  human 
race.  No  medical  man  of  to-day  possessed  of  wide  read- 
ing or  much  clinical  experience  will  look  upon  gonorrhaa 
as  a  local  infection  of  relatively  slight  importance.  As 
an  agent  of  human  suffering  the  gonococcus  has  acouired 
a  status  equal  to  that  of  the  tulx»rcle  bacillus.  When 
one  considers  the  innumerable  complications  and  se- 
quekp  and  the  radical  character  of  tlie  operations  so  fre- 
quently necessary  the  mortality  from  this  disease  ap- 
pears nearly  if  not  quite  as  great  as  that  from  any  other 
single  infectious  disease. 

1.  Generalized  Gonococcus  Infection. — General 
«ymptoms  due  to  the  gonococcus  may  occur  as  the  result 
either  of  intoxication  or  of  a  metastasis  of  the  gonococci 
through  the  blood  or  lymph. 

A.  Gonococcal  Intoxications. — Opinions  differ  as  to 
the  nature  of  the  poison  producecf  by  the  gonococcus. 
W^assermann,  Nicolaysen,  Laitinen,  Cfantani,  Gross  and 
Kraus,  Jundell,  Finger,  Ghon,  and  others  believe  in  an 
endotoxin,  inasmuch  as  filtered  cultures  when  injected 
produce  no  reaction;  while  on  the  other  hand  sterilized 
cultures  do  cause  one.  According  to  Wassermann  0.1 
c.c.  of  gonococcus  toxin  injected  into  man  will  cause 
within  four  hours  slight  chill,  malaise,  pains  in  the  head, 
extremities,  and  joints,  and  a  local  innammation.  The 
general  symptoms  last  for  about  twenty-four  hours,  but 
the  seat  of  the  injection  remains  inflamed  for  several 
dayB.  Repeated  injections  have  no  immunizing  etTect. 
As  the  result  of  his  experimental  studies  W^assermann 
believes  that  during  the  course  of  a  gonorrhceal  infection 
the  dead  and  disintegrating  gonococci  contained  within 
the  body  liberate  the  gonococcal  toxin  and  that  marked 
symptoms  of  intoxication  may  result.  The  degree  of 
intoxication  will  depend,  of  course,  upon  the  seat  of  the 
infection  and  the  conditions  under  which  it  occurs. 
Upon  a  mucous  membrane  the  toxin  may  be  washed 
away  before  symptoms  of  poisoning  are  produced,  while 
in  tne  case  of  internal  localizations  of  the  infection,  or 
when  the  dbease  is  found  in  the  deeper  glands  of  the 

Seni to-urinary    tract,  severe    general    symptoms    may 
evelop. 

Gross  and  Kraus,  Nicolaysen.  Laitinen,  Finger.  Can- 
tani,  and  Jundell  have  confirmed  Wassermann 's  findings; 
the  experiments  of  Steinschneider  alone  Iiave  lx?en  con- 
tradictory. On  the  other  Iiand,  dt  Christmas  claims 
that  there  Is  contained  in  filtered  cultures  of  tlie  gono- 
coccus a  non-dialyzable  Ixwly.  destroye<l  at  tempera- 
tures higher  than  75°,  soluble  in  glycerin  and  precipi- 


table  by  ammonium  sulphide.  When  injected  into  the 
brains  of  experimental  animals  death  ensues  rapidly 
aft_er  the  development  of  a  characteristic  intoxication. 
Infection  of  the  toxin  into  the  subcutaneous  tissue  of 
animals  causes  the  formation  of  an  antitoxic  substance 
in  the  blood. 

Inasmuch  as  the  nature  of  the  ^nococcus  toxin  is  not 
definitely  known,  its  exact  role  in  the  development  of 
the  disease  cannot  yet  be  determined.  At  any  rate  the 
above-mentioned  experimental  work  is  sufficient  to  show 
that  the  entrance  of  the  gonococcus  into  the  blood- 
stream and  the  liberation  of  its  toxins  there  can  cause 
a  more  or  less  severe  general  intoxication  and  possibly 
also  trophic  disturbances  in  various  organs.  Author- 
ities differ  as  to  wliich  of  the  conditions  a«<sociated  with 
gonorrhoea  are  due  to  the  toxins  and  which  to  the  local 
occurrence  of  the  cocci  themselves.  Balzer  holds  that 
gonococcal  endo-,  myo-,  and  pericarditis,  arthritis,  pleuri- 
tis,  periostitis,  and  phlebitis  are  due  to  the  presence 
of  the  gonococcus,  while  the  majority  of  tlie  other 
complications  of  gonorrhoea  are  the  result  of  the 
toxin. 

The  general  symptoms  of  gonococcal  infection  are  in 
many  cases  sinnlar  to  those  of  a  light  malarial  or  ty- 
phoidal  infection,  viz.,  a  continuous,  intermittent,  or 
remittent  fever,  malaise,  weakness,  melancholia,  etc. 
The  spleen  is  often  moderately  enlarged.  Authorities 
differ  as  to  the  frequencv  of  these  symptoms  in  uncom- 
plicated cases  of  gonorrhoea.  Trekaki  found  moderate 
elevation  of  temperature  in  sixty  per  cent,  of  fifty  cases 
of  uncomplicated  acute  gonorrhoea,  while  other  >\Titers 
find  it  of  less  frequent  occurrence.  The  psychical  fac- 
tor is,  of  course,  to  be  taken  into  consideration,  the  gen- 
eral symptoms,  or  at  least  the  recognition  of  these,  in 
many  cases  depending  to  a  large  degree  upon  the  pa- 
tient's mental  attitude  toward  his  infection.  The  inteiP- 
mittent  or  remittent  type  of  gonorrhceal  fevwis  explained 
by  some  writers  as  due  to  the  fact  that  the  gonococci  are 
easily  killed  by  high  temperatures,  but  increase  during 
the  fall  of  the  fever.  Cases  have  been  observed,  how- 
ever, of  prolonged  liigh  fever  in  wliich  no  inliibiting  in- 
fluence upon  the  growth  of  the  gonococci  or  upon  the 
virulence  of  the  condition  was  shown. 

B.  Metastasis  of  Gonococci. — ^The  old  view  that  the 
gonococcus  is  a  pure  parasite  of  mucous  membranes 
must  now  be  abandoned.  Numerous  cases  of  gono- 
coccus metastasis  have  been  published  in  recent  years, 
the  identity  of  the  organism  in  question  having  been 
fully  established  by  means  of  microscopical  demonstra- 
tion in  the  blood,  pus,  or  sections  of  tissues,  by  cultiva- 
tion, and  in  a  few  cases  by  inoculation  of  the  human 
urethra.  The  constantly  accumulating  evidence  leads 
us  to  suspect  that  the  entrance  of  gonococci  into  the 
blood  is  a  not  infrequent  event  during  the  course  of  an 
attack  of  gonorrhoea.  Po.ssibly  the  gonococci  enter  the 
blood  or  lymph  in  the  majority  of  cases,  if  not  in  all;  but 
only  in  a  certain  proportion,  how  great  we  cannot  say 
at  the  present  time,  aoes  such  an  entrance  give  rise  to 
general  or  localized  metastatic  infections.  What  the 
conditions  are  upon  which  gonococcus  general  infections 
and  metastases  depend  we  do  not  yet  know.  As  a  rule 
they  occur  in  severe  cases  of  posterior  urethritis  or  in 
marasmic  individuals  suffering  from  severe  constitu- 
tional affections.  In  some  cases  they  probably  play 
the  part  of  terminal  infections.  Finger  believes  that 
gonorrhceal  prostatitis  offers  an  especial  opportunity 
for  metastasis,  since  the  blood-vessels  of  tnis  organ 
lie  so  near  to  the  epithelium.  Improper  or  over -zeal- 
ous treatment  of  the  local  infection,  individual  pre- 
disposition, plater  virulence  of  certain  strains  of 
gonococci,  diminished  alkalinity  of  the  blood,  etc.,  are 
among  the  varioiLs  explanations  given,  but  no  well- 
establisheil  evidence  exists  in  favor  of  any  one  of  these 


views. 


The  metastasiii  of  gonococci  may  Ix;  either /iffma^o^e- 
nouit  or  Imnphoqvnous.  The  entrance  of  the  cocci  into 
the  bloodstream  has  been  demonstrated  by  Wertheim, 
Thayer  and  Blumer,  Doleris,  Colombini,  and  other  ob- 
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servers.  Cole  ha«  collected  twenty-nine  ca*ies  of  gono- 
cocciis  septicarmia  in  which  definite  proof  of  the  presence 
of  the  gonococcus  in  the  blood  was  made  during  life. 
Twelve  of  these  patients  died,  sixteen  recoveretl.  and  in 
one  case  the  result  was  not  stated.  The  clinical  picture 
wa>5  that  of  a  septiciemia  or  pyirmia.  In  eleven  cases  en- 
docarditis was  present,  the  general  picture  being  that  of 
a  malignant  endocarditis.  Six  cases  were  pya'mic  in 
character.  In  ten  of  the  cases  the  affection  ran  a  com- 
paratively mild  course  without  metastatic  local  infec- 
tions. Such  cases  may  closely  resemble  typhoid  fever 
in  their  general  symptomatology,  and  undoubtedly  some 
of  them  have  been  regarded  as  the  latter  disease.  Two 
of  the  twenty-nine  cases  were  puerperal.  Although  only 
two  cases  of  this  kind  have  Ix^en  reported,  some  writers 
state  that  twenty-five  per  cent,  of  all  cases  of  puerperal 
fever  are  due  to  the  gonococcus. 

The  prognosis  in  gonococcal  septicaemia  is  grave,  es- 
pecially wiien  endocarditis  Ls  present;  but  the  demon- 
stration of  the  presence  of  gonococci  in  the  blood  does 
not  necessarily  mean  a  fatal  issue.  Over  half  of  the  re- 
ported cases  recovered,  and  it  is  very  probable  that 
many  of  the  lighten-  ca-ses  recover  spontaneously  without 
any  suspicion  being  arousetl  as  to  the  gonococcal  nature 
of  the  condition.  On  the  other  hand  no  one  can  tell 
how  many  cases  of  septicaemia,  pya»mia,  and  so-called 
malignant  endocarditis  of  unknown  origin  are  in  reality 
cases  of  gonococcus  infection.  The  treatment  of  gono- 
coccus septicaemia  is  e.'^sentially  that  of  septicaemia  due 
to  other  pyogenic  organisms.  The  vaccine  treatment 
has  not  yet  been  successfully  applied  to  this  form  of 
septicu'mia. 

The  entrance  of  gonococci  into  the  neighlx^ring  lymph- 
vessels  Ls  a  common,  if  not  constant,  occurrence  in  all 
localized  gonorrha?al  infections.  What  part,  this  plavs 
in  the  extension  of  the  disease  is  not  yet  known.  Nobl 
has  shown  that  the  local  lymphangitis  frequently  jisso- 
ciated  with  gonorrhoea  is  due  to  the  presence  of  the 
gonococci  in  the  lymphatics.  Other  observers  have 
demonstrated  the  pre.sence  of  the  cocci  in  the  lymphatics 
of  the  pelvis,  and  it  is  not  imnrobable  that  they  may 
pass  into  the  thoracic  duct  and  thence  into  the  bloocl 
stream.  Such  a  chain  of  events  remaiiLs,  however,  to  \)e 
demonstrated.  Xobl.  Balzer.  and  others  regard  lympho- 
genous metast:isis  as  playing  but  a  slight  role  in  the  pro- 
ductions of  distant  metastases,  and  n^ganl  it  as  of  im- 
portance only  in  the  involvement  of  neigh  I  wring  glands. 
Future  investigations  may  completely  reverse  this  opin- 
ion. 

Endocarditis.  Although  the  possibility  of  an  as.so- 
ciation  of  gr)norrh(i»a  with  cardiac  disease  was  pointed 
out  over  a  hundred  years  ago.  it  was  not  imtil  alxiut  the 
middle  of  the  last  decade  of  the  last  century  that  the 
jx)silive  proof  of  the  existence  of  gonococcal  endocar- 
ditis wjis  furnislu'd  tlirough  the  demonstration  of  the 
organism  in  pure  culture  in  cariiiac  vegetations.  Over 
fifty  cases  luive  U'en  rejx)rted  since  1S95.  From  the 
analysis  of  the  eases  eollecte<l  by  Hofmann  (HK).3)  and 
Kull)s  (HK)."))  it  is  now  jH>ssible  to  make  some  definite 
statements  concerning  the  pathology'  and  clinical  char- 
acteristics of  tliis  form  of  gonococcus  localization. 

Yoimg  males  are  more  frequently  afTeeted,  but  eases 
have  Ik'vu  observed  in  young  children  an<l  in  old  indi- 
viduals. It  apix^ars  in  two  clinical  forms,  either  a<  a 
simple  endocarditis  or  iis  a  malignant  form.  The  sim- 
plr  form  is  j)robably  not  rare.  How  frecjucnt  it  is  we 
cannot  say  at  the  j>resent  time,  but  future  clinical  ob- 
servations will  probably  show  that  it  is  much  more  com- 
mon than  is  now  sus|H»ct(Ml.  It  occurs  usually  durintr 
the  early  stages  of  an  attack  of  gcmorrlueal  urethritis, 
and  runs  a  mild  and  short  course.  It  may  Ixy  discov- 
ered only  bv  accident,  since  the  general  symptoms  may 
be  very  slight.  Fever  may  Ix?  wholly  absent.  The  only 
sign  of  a  cardiac  involvement  may  l)e  a  blowing  nuirmnr 
in  the  mitral  area  with  a  moderate  or  slight  hyfXTtrophv 
of  the  left  heart.  More  rarely  the  aortic  valve  is  af- 
fected. The  termination  may  l)e  that  of  apparent  heal- 
ing, or  a  valvular  lesion  of  slight  degree  may  be  left. 


The  malignant  form  of  gonococcus  endocarditis  runs 
a  course  similar  to  the  malignant  affections  of  the  heart 
valves  causeii  by  the  other  pyogenic  organisms.  It  oc- 
curs later  in  the  course  of  a  gonorrhoea,  and  usually  in 
association  with  arthritis,  but  in  some  cases  it  appears 
as  the  only  complication  of  the  local  process.  It«  course 
is  marked  by  chills,  a  continuous  intermittent  or  remit- 
tent fever  with  evening  exacerbations,  and  severe  sub- 
jective symptoms.  The  general  picture  is  that  of  py- 
aemia or  septicaemia,  but  certain  symptoms  such  as 
dyspnoea,  pain  in  the  precordium.  etc.,  direct  attention 
to  the  heart,  where  the  presence  of  a  murmur  and  the 
physical  signs  of  an  hypertrophy  complete  the  diagnosis. 
The  disease  runs  a  very  malignant  course,  and  only  rarely 
doe.*^  it  terminate  in  healing.  In  the  latter  case  there 
is  always  a  persisting  valvular  lesion.  The  aortic  flaps 
are  most  frecjuently  affected,  but  there  Is  a  striking 
tendency  toward  the  involvement  of  the  valves  of  the 
right  side.  Embolism  and  the  formation  of  embolic  in- 
farcts occur  infrec^uently.  but  have  been  reported  as 
complications  of  the  gonococcus  form  of  endocarditis. 

At  autopsy  there  is  usually  found  upon  the  affected 
valve  a  graj-ish  or  yellowish-red  polypoid  thrombus 
mass.  Ulceration  and  perforation  of  tfie  flaps  are  com- 
mon events;  and  the  ulcerative  process  may  extend 
deeply  into  the  myocardium.  The  presence  in  the  veg- 
etations of  the  gonococci  may  Ix;  demonstrated  by 
staining  or  by  cultivation,  although  the  latter  method 
may  yield  negative  results.  In  some  cases  there  is  a 
secondary  infection  with  streptococci  or  staphylococci. 
Several  writers  have  noted  the  fact  that  the  gonococci  is 
infection  seems  to  have  a  predilection  for  valves  al- 
ready diseased.  Of  the  patnology  of  the  simple  form 
of  gonococcal  endocarditis  we  as  yet  know  nothing.  It 
is  possible  that  these  mild  infections  play  a  part  in  the 
development  of  many  of  the  forms  of  cHronic  endocar- 
ditis of  unknown  etiology. 

The  diagnosis  of  gonococcal  endocarditis  during  dfe 
may  he  made  by  means  of  blood  cultures.  A  special 
medium  is  not  necessary.  Ten  cubic  centimetres  of 
blood  obtained  from  a  large  vein  under  proper  precau- 
tions may  be  poured  in  a  thin  layer  over  an  agar  plate 
and  allowed  to  clot.  The  colonies  develop  at  body 
temperature  within  one  to  two  days.  Aside  from  this 
absolute  method  of  diagnosis  the  occurrence  of  a  cardiac 
lesion  in  an  individual  who  has  recently  had  a  gonorrhoea! 
urethritis  makes  the  diagnosis  of  a  localization  of  the 
infection  upon  the  endocardium  very  probable.  In  the 
light  of  our  present  knowledge  the  systematic  examina- 
tion of  the  heart  in  all  cases  of  gonorrhoea  becomes  ail- 
visable. 

The  treatment  is  similar  to  that  of  other  forms  of  en- 
docarditis. Rest,  the  precordial  ice  bjig,  etc.,  arc  the 
methods  usually  employed  during  the  acute  stage. 

The  prognosis  in  the  mild  forms  is  good;  in  the  ma- 
lignant, very  grave. 

Myocakditis. — (JonococciLs  myocarditis  may  occur 
as  an  exteiusion  of  an  ulcerative  valvular  process,  but 
it  is  rare  as  an  indejxendent  affection.  Councilman 
has  descrilx'd  a  case  in  which  ten  days  after  the  Ijegin- 
ning  of  the  urethritis  an  arthritis  developeii,  followed 
by  dyspmea  and  pain  in  the  precordium.  There  was 
no  fever.  Death  occurred  five  weeks  later.  At  the 
autopsy  a  hemorrhagic  ixTicarditis  was  found  with  areas 
of  hemorrlijigic  necrosis  throughout  the  myocardium. 
i  (ionococci  were  demonstrated  in  the  smears  made  from 
the  pericardial  fluid  and  the  necrotic  areas.  Iwanoff 
saw  a  case  of  gonococcus  abscess  in  the  wall  of  the  left 
ventricle. 

Peiiicarditis. — This  affection  appears  to  be  a  not 
infrecjuent  complicatit)n  of  gonorrhoea,  but  rarely  occurs 
as  an  independent  gonococcal  localisation.  It  is  usu- 
ally associated  with  endocarditis  and  myocarditis.  It 
may  occur  without  symptoms,  or  may  run  a  compara- 
tively light  cxjurse.  The  termination  is  usually  favor- 
able, lioth  a  dry  and  an  exudative  form  occur.  The 
exudate  may  Ik*  serous  or  hemorrhagic.  The  patholoary 
is  not  different  from  that  of  the  ordinary  forms  of  peri- 
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carditis,  and  tlie  usual  physical  sig;ns  accompany  the 
two  varieties.  The  gonococcal  nature  of  the  process 
can  be  determined  only  through  the  demonstration  of 
the  gonococci  in  the  exudate. 

Pleuritis. — This  condition  is  also  'regarded  by  a 
number  of  WTiters  as  a  not  infrequent  complication  of 
gonorrhoea,  but  the  proof  of  the  etiological  role  of  the 
gonococcus  has  not  been  furnished  in  the  majority  of 
the  ca«es.  Only  in  a  few  instances  have  the  gonococci 
been  demonstrated  in  the  fluid  obtained  by  aspiration. 
Judging  from  the  reported  cai<es,  gonococcus  pleuritis  is 
usually  unilateral,  but  may  be  bilateral.  It  may  be  of 
the  dry  or  the  exudative  variet  j'.  In  the  latter  case  the 
amount  of  exudate  is  usually  small.  Other  seroiLs  mem- 
branes are  usually  coincident ly  affected.  The  prognosis 
is  relatively  favorable. 

Pneumonia. — Both  lobar  and  lobular  pneumonia 
have  been  observed  to  occur  during  the  course  of  gonor- 
rhceal  arthritis,  but  that  these  were  gonococcal  infec- 
tions of  the  lungs  has  not  been  proved  beyond  all  doubt, 
although  in  a  certain  number  of  cases  it  is  very  probable 
thatthey  were  actually  due  to  the  gonococcus.  Jicinsky, 
Scholz,  Bressel,  and  others  have  observed  organisms 
which  they  regarded  as  gonococci  in  the  sputum  of 
pneumonic  patients  suffering  from  generalized  gono- 
coccus infections.  In  Bressel 's  case  the  gonococci  were 
also  cultivated  from  the  blood.  Too  little  is  known  of 
the  pathology  and  clinical  character  of  such  pulmonary 
localizations  of  the  gonococcus  to  make  any  definite 
statements  concerning  them. 

Peritonitis. — It  was  formerly  held  that  the  peri- 
toneum was  immune  to  the  gonococcus,  but  the  frequent 
occurrence  of  a  localized  gonococcal  peritonitis  was 
demonstrated  in  1891  by  Wertheim,  and  the  almost 
constant  association  of  such  local  inflammations  of  the 
peritoneum  with  gonorrhceal  salpingitis  was  soon  recog- 
nized by  gynecologists.  Pelvic  peritonitis  in  the  male 
as  a  complication  of  prostatitis,  cystitis,  and  vesiculitis 
was  later  recognized  as  another  pathological  and  clinical 
possibility.  According  to  the  reported  cases  the  chief 
symptom  of  such  a  complication  is  the  occurrence  of 
intense  pain  in  the  inguino-scrotal  region.  The  dura- 
tion of  tne  condition  is  usually  short  and  the  prognosis 
is  favorable.  In  more  recent  years  the  existence  of  a 
pure  generalized  gonococcal  peritonitis  has  been  re- 
peatecfiy  demonstrated.  These  cases  occur  cliiefly  in 
young  girls  and  women  as  a  complication  of  salpingitis. 
The  symptoms  are  similar  to  those  of  general  peritonitis 
caused  by  the  pyogenic  cocci,  although,  as  a  rule,  the 
gonococcal  infection  runs  a  milder  course.  The  prog- 
nosis is  more  favorable  in  the  latter  condition.  The 
differential  diagnosis  is  difl^cult  and  rests  chiefly  upon 
the  coincidence  of  a  gonorrhceal  salpingitis. 

Appendicitis. — In  a  large  number  of  cases  of  gonor- 
rhoea! salpingitis  the  appendix  shows  likewise  the  pres- 
ence of  a  purulent  inflammation  of  a  relatively  mild 
type,  although  the  suppurative  form  may  also  occur 
under  such  conditions.  To  what  extent  this  coinci- 
dence is  accidental,  or  what  per  cent,  of  these  cases  is 
due  to  secondary  or  associated  pyogenic  infection,  or 
actually  to  the  gonococcus  cannot  be  stated  at  the  pres- 
ent time.  Although  gonococci  are  said  to  have  been 
found  in  the  inflamed  appendix,  the  bacteriological  proof 
is  not  yet  fully  established. 

Intestine. — Gonorrhceal  proctitis  as  a  primary  or 
secondary  condition  Is  common  enough  and  has  long 
been  recognized.  Perirectal  abscesses  may  also  be 
caused  by  gonococci,  even  when  there  is  no  involvement 
of  the  rectal  mucosa.  More  recently  metastatic  gono- 
coccal lesions  in  the  colon  have  been  observed.  The 
entrance  of  gonococci  into  the  lymphatic  vesncls  of  the 
pelvis  has  also  been  demon.«itratea  and  their  passage 
into  the  thoracic  duct  and  thence  into  the  blood  becomes 
a  possibility  the  demonstration  of  which  remains  for 
future  investigators. 

Lymphangitis. — A  proliferative  exudative  endo- 
lymphangitis,  usually  associated  with  a  jwrilymphangitis, 
nas  recently  been  discovered  to  be  gonococcal  in  origin. 


The  lumen  of  the  lymphatic  is  gradually  obliterated  by 
the  fibroblastic  proliferation  of  its  walls,  and  the  vessel 
becomes  converted  into  a  greatly  thickened  cord-like 
structure.  Areas  of  an  infiltration  with  mononuclear 
cells  are  found  in  and  near  the  vessel  walls,  and  the 
gonococci  may  be  demonstrated  in  the  vessel  as  well 
as  in  the  neighboring  tissues.  The  lymphatics  most 
frequently  affected  are  those  of  the  pelvis  and  genitalia. 
Chronic  oedema  and  elephantoid  thickenings  may  de- 
velop in  the  region  tributary  to  the  obliterated  lymph 
vessels. 

Phlebitis. — Heller  in  1904  collected  twenty-six  cases 
of  phlebitis  occurring  in  association  with  gonorrhoea. 
The  part  played  by  the  gonococcus  in  these  cases  of 
phlebitis  is  not  yet  known  with  certainty,  although  it 
seenxs  very  probable  that  the  gonococcus  itself  may  be 
the  direct  cause  of  the  venous  affection  in  some  cases, 
while  in  others  the  condition  may  be  due  to  a  secondary 
infection  with  one  of  the  pyogenic  cocci.  The  veins  of 
the  lower  extremity  are  usually  involved ;  and  the  clin- 
ical picture  is  the  same  as  that  of  other  forms  of  infec- 
tious phlebitis,  and  the  treatment  is  identical. 

Arthritis  Deformans. — Recent  writers  have  sug- 
gested that  gonococcal  infections  may  be  the  cause  of 
a  certain  per  cent,  of  the  cases  of  arthritis  deformans. 
The  fact  that  permanent  changes  in  the  joints  frequently 
follow  severe  or  repeat e<l  attacks  of  gonorrhceal  arthri- 
tis has  suggested  a  close  relationship  between  the  latter 
condition  and  arthritis  deformans.  Stewart  found  a 
history  of  gonorrhceal  infection  in  thirty  per  cent,  of 
his  cases  of  arthritis  deformans.  Other  writers,  how- 
ever, have  found  such  a  history  in  a  much  less  per  cent, 
of  their  cases.  Further  evidence  in  favor  of  the  view 
may  be  found  in  the  fact  that  a  number  of  ca.<jes  of 
spondylitis  deformans  following  repeated  attacks  of 
gonorrhceal  arthritis  has  been  reported.  The  evidence 
18  as  yet  insufficient,  and  the  question  of  the  relation- 
ship between  gonococcal  infection  and  arthritis  defor- 
mans must  be  left  to  future  investigations  for  its  settle- 
ment. 

Painful  Heel. — Recent  studies  of  this  affection  have 
made  it  certain  that  in  the  majority  of  cases  it  is  gono- 
coccal in  origin.  The  condition  usually  develops  in  as- 
sociation with  or  after  an  attack  of  urethritis,  and  is 
often  seen  in  connection  with  arthritis.  Gonococci  have 
been  demonstrated  locally  in  pure  culture.  The  most 
striking  pathological  finding  is  a  new  formation  of  bone 
on  the  plantar  surface  of  the  heel,  usually  at  the  point 
of  origin  of  the  M.  flexor  brevis  digitorum.  The  early 
changes  preceding  the  formation  of  the  exostosis  are 
not  yet  known,  but  are  probably  of  the  nature  of  a  local 
periostitis.  Removal  of  the  bony  gro^ih  reUeves  the 
symptoms. 

Gonococcal  Periostitis,  Osteomyelitis,  Peri- 
chondritis, Chondritis,  Tenosynovitis,  Myositis, 
Adenitis,  and  Mastitis  have  all  been  positively  de- 
monstrated by  the  finding  in  the  pus  or  the  exudate  of 
gonococci  in  pure  cultures.  The  number  of  such  cases 
IS  at  the  present  time  very  small,  and  the  frequency  of 
such  metastases  is  not  kno\^^.  Likewise  but  little  is 
known  of  their  pathology  and  symptomatology.  They 
may  occur  independently  or  in  association  with  other 
localizations  of  the  infection. 

Kidney. — Gonococcal  lesions  of  the  kidney  exist  in 
two  forms,  an  ascending  pyelonephritis  and  metastatic 
abscess.  The  writer  has  seen  a  case  of  gonococcal  peri- 
nephritic  abscesSf  demanding  radical  operation,  develop 
in  a  youn|5  man  during  the  course  of  an  acute  urethritis. 
Gonococci  were  found  in  the  pus.  Numerous  cases  of 
pyelitis^  pyonephrosis,  and  ascending  pyelonephritis 
nave  been  reported  as  occurring  during  the  acute  stage 
of  gonorrhoea,  but  in  few  of  these  has  it  been  possible 
to  dem'^nstrate  positively  the  gonococcal  origin  of  the 
process. 

Nervous  System. — Gonococcal  meningitis  has  been 
reported.  The  gonococci  were  obtained  from  the  exu- 
date. The  association  with  gonorrhoea  of  symptoms 
pointing  to  an  involvement  of  the  brain  or  cord  has 
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long  been  recognized,  but  the  nature  of  this  association 
ha«  not  yet  been  deterniinei.!.  Myelitis,  meningomyr- 
litis,  pobfneuritiji,  neuritis,  etc.,  occurring  with  or  after 
an  attack  of  gonorrhoea,  liave  been  regarded  as  the  re- 
sult of  the  infection,  but  no  direct  etiological  relation- 
ship has  been  definitely  shown  for  some  of  these  condi- 
tions. Some. of  tlie  gonorrhoeal  neuralgias,  the  sciatica 
often  seen  in  connection  with  the  disease,  and  the  local 
neuritis  associated  with  gonorrhoeal  arthritis,  appeiw  to 
have  a  definite  relation  to  the  infection,  probably 
tlirough  secondary  involvement  or  as  the  result  of  the 
action  of  the  toxin.  As  is  well  known,  there  frequently 
occur  in  chronic  ponorrhceal  infections,  particularly  in 
chronic  prostatitis,  well-marked  psychoneuroses  of  great 
clinical  importance.  Some  of  these  conditions  .are  prob- 
ably purely  psychical  and  have  nothing  to  do  either 
witli  a  localized  action  of  the  gonococci  or  their  toxins. 

Eye. — Metastatic  tenonitis,  conjunctiritisj  keratitis, 
intis,  iridocyclitis,  iridochoroiditis,  retinitis,  neuroretini- 
tis,  optic  neuritis,  and  dacrj/o-adenitis  have  been  reported 
as  associated  with  gonorrhoea.  The  exact  relation- 
ship of  these  condition-s  to  the  gonococcal  infection  has 
not  yet  been  demonstrate<l.  Whether  they  are  the  re- 
sult of  a  localization  of  the  gonococci  or  the  effect  of  the 
gonococcus  toxin  remains  to  be  shown  in  so  far  as  the 
majority  of  these  affections  are  concerned.  In  the  cjw-e 
of  the  conjunctivitis  the  presence  of  gonococci  has  been 
demonstrated,  and  the  special  features  of  the  condition 
make  it  very  probable  tiiat  it  is  actually  metastatic  in 
origin.  Both  eyes  are  affected  and  it  runs  a  much  milder 
course  than  the  direct  infection,  although  showing  a 
tendency  to  recurrence.  Iritis  and  arthritis  are  usually 
as.s(>ciated  with  it.  The  occurrence  of  iritis  in  associa- 
tion with  gonorrhopal  arthritis  may  also  be  mentioned 
as  one  of  the  relatively  rare  complications  of  gonorrhoea. 
While  regarded  by  some  writers  as  metastatic  in  origin, 
no  al)solute  proof  of  this  has  yet  been  offered. 

Skix. — VarioiLs  forms  of  skin  eruptions  have  been 
noted  as  occurring  in  as.sociation  with  gonococcal  infec- 
tions. Erythema  simpler  and  nodosum,  urticaria,  hemor- 
rhaqic  and  bullous  eruptions,  hyperkeratosis,  etc..  have 
l)e<»n  fretjuently  observed  in  cases  of  gonococcal  septi- 
caemia, (lonococci  have  IxH'n  demonstrated  in  some  of 
these  skin  lesioiLs,  but  in  the  majority  positive  pr(K)f 
of  the  etiological  rc^lation^^hip  is  wanting.  Some  writers 
regard  tlu'  skin  lesioiLs,  purticnlarly  the  hyperkeratosis, 
as  trophic  in  character,  the  result  of  the  action  of  the 
toxins  uix)n  the  nerve  endings. 

Besi(ifs  the  numerous  niet astatic  localizatioiLs  of  gono- 
coccal infect  ioiuiiscovered  in  recent  years,  various  forms 
of  direct  primary  or  secon<iary  infection  not  previously 
recognized  liave  U-en  recorded. 

iioNococcAi.  Stomatitis.  -In  LS9S  Jesionek  demon- 
strateil  by  cult i vat i<>n  tlie  presence  of  gonococci  in 
round,  sliglitly  elevate<l.  grayi.slj-white  lesions  of  the 
mueons  incMiibrane  of  the  mouth  cavity.  As  a  rule 
th(»si"  lesions  do  not  ulc(Tat(\  although  tlie  larjjest  ones 
may  sliow  slight  erosion.  TIh'  tongue  and  nuieous 
membranes  are  usually  hmI,  tender,  and  swollen.  Ves- 
icles containing  gonococci  may  develop  u|)on  the  lips. 
Tlie  sublingual  ^laiuls  may  iH*come  involved.  The  af- 
fection may  U'  found  in  adults,  but  is  most  common  in 
youni:  infants  as  the  result  of  infection  received  during 
Wth. 

(lONococcAL  HHiNiTis  and  PHAHVN'tJiTis  liave  also 
Ix'en  re|)orte«l.  but  without  satisfactory  proof  of  the 
presence  of  gonococci, 

(ioNococrAL  MASTiris  luis  Ix'eu  observet-l  as  a  direct 
infecti<»n.  The  writer  has  seen  a  case  in  which  ampu- 
tation of  lH)th  bn^ists  was  j)erforined  as  the  result  of  a 
virulent  gonococcal  suppurative  process,  the  intecti(»n 
apparently  having  Ih'c^ii  transferred  bv  the  nursing  of  an 
infant  whose  eyes  and  mouth  were  the  seat  of  a  gono- 
coccal inflanunation. 

(tonococcal  infection  of  the  umbilical  cord  has  Ix'en 
seen  by  a  nuinlKT  of  writers.  The  occurrence  of  a  jnir- 
ulent  injhimmdtion  of  the  placenta  ilue  to  gonorrlid-a 
has  ahio  IxTn  recorded. 


Wound  infections  due  to  gonococci  have  been  re- 
ported by  Juilliot,  Meyer,  Young,  Cole,  and  others.  In- 
fection of  the  wound  following  operations  for  gonococcal 
arthritis,  inguinal  hernia,  etc.,  have  been  reported,  as 
well  as  gonococcal  infections  of  finger  wounds. 

The  occurrence  of  epidemic  gonorrhaeal  vaginitis  in 
children's  haspitals  has  recently  attracted  a  good  deal 
of  attention.  The  affection  is  nearly  constantly  pres- 
ent in  the  infants'  wards  of  larec  city  hospitals,  and 
from  time  to  time  becomes  epidemic.  The  oonditioas 
obtaining  in  such  wards  favor  the  spread  of  the  infec- 
tion, and  it  must  al.so  be  assumed  that  the  vulvovaginal 
mucosa  of  infants  is  very  susceptible  to  the  infection. 
Many  ca.ses  apparently  run  a  mild  course,  but  the  affec- 
tion resists  treatment,  and  after  reaching  a  chronic  stage 
may  be  accompiinied  by  any  of  the  complications  at- 
tending gonorrhoea  in  the  adult  female.  Salpingitis, 
peritonitis,  and  arthritis  are  the  most  comnK>n  of  these 
secondary  localizations.  Sterility  or  chronic  valvular 
lesion  may  be  the  sequels  of  such  infantile  infections. 
The  after-history  of  such  cases  has  imH  been  followed 
out  to  any  extent.  In  a  case  of  infantile  gonorrhoea 
with  arthritis  seen  by  the  writer,  all  four  of  the  heart 
valvi»s  showed  minute  vegetations.  Some  writers  call 
attention  to  the  suspicion  of  gonococcal  infection  at- 
tending all  cases  of  peritonitis  and  arthritis  in  girl 
babies. 

In  the  case  of  gonococcal  arthritis  occurring  in  in- 
fants without  other  apparent  localization  of  the  infec- 
tion it  is  possible,  as  Holt  has  suggested,  that  the 
mouth  forms  the  portal  of  infection.  Particularly  in 
the  case  of  male  babies  does  such  a  supposition  at  times 
seem  justified. 

Opsonic  Index  in  Gonococcal  Infections. — The 
investigations  carried  out  by  Cole  and  Meakins  concern- 
ing the  opsonic  index  to  the  gonococcus  in  cases  of  gon- 
orrhceal  arthritis  showed  that  in  twenty-five  cases  of 
gonococcal  infection  a  low  index  was  present  before  the 
use  of  yaccines.  In  fourteen  cases  of  non-gonorrhoeal 
infection  a  higher  index  was  found.  Inasmuch  as  a  low 
index  would  be  found  in  those  cases  in  which  an  acute 
urethritis  is  present  the  determination  of  such  an  index 
would  not  throw  any  light  upon  the  nature  of  a  coinci- 
dent metastatic  infection.  In  cases  of  suspect e<l  gono- 
cocciU  arthritis  or  other  localization  a  high  or  normal 
index  may  be  taken  as  evidence  against  the  gonococcal 
nature  of  the  infection.  As  Cole  points  out,  the  accu- 
racy and  value  of  this  method  of  diagnosis  are  not  yet 
determined.  That  any  conclusions  be  drawn  at  all  it 
is  necessary  that  the  variation  in  the  index  exceed  the 
jwssible  variation  in  technique. 

Uecknt  Methods  of  Treatment. — Cole  and  Meakins 
report  results,  regarded  by  them  as  encouraging,  in  the 
treatment  of  gonorrlaeal  arthritis  by  vaccines  prepare*! 
by  heating  an  emulsion  of  gonococci  in  0.85-per-cent. 
salt  .solution  for  one  hour  at  (kS®  C.  The  numlx?r  of  the 
cocci  iMT  cid)ic  centimetre  is  estimate<l  by  an  especial 
method,  and  an  initial  dose  of  2(K)  million  cocci  is  given, 
and  this  dose  is  rt»p<*ated  or  increased  as  the  index  is 
falling.  Doses  of  500-1,000  million  cocci  may  be  given 
every  seven  to  ten  days.  While  the  numlwr  of  cases  so 
treated  is  too  small  to  give  us  any  well-founded  ground 
for  I  Relieving  the  method  to  lx»  of  creat  value,  the  results 
show  that  no  apparent  harm  is  done  and  that  there  was 
an  unusual  degree  of  improvement  following  the  use  of 
the  vaccines.  Whether  such  an  improvement  is  actu- 
ally due  to  the  vaccines  must  l)e  shown  by  the  study  of 
a  large  mnnln'r  of  cases  so  treated.  The  l^est  results 
were  obtained  in  the  chronic  cas(»s,  and  it  is  in  just  such 
cas<'s  that  the  i>sychical  factor  plays  such  an  important 
role.  The  authors  mentioned  do  not  regard  the  opsonic 
index  as  a  necessary  guide  in  the  control  of  the  treat- 
ment, and  express  their  disU^lief  in  the  danger  of  cunui- 
lative  negative  phases. 

The  use  of  an  nntujonococciis  scrum  has  lx»en  advo- 
cated by  Rogers.  Torrey,  and  others,  but  up  to  the  pres- 
ent time  no  convincing  results  have  lx»en  obtained  by 
the  exf)erimental  investigations  bearing  upon  the  em- 
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ployment  of  such  sera  ii  tlie  treatment  of  fi:onorrhGeal 
conditions.  .4  Idred  Scott  Warthin. 

GUAIASANOL  (Guajasanol)  is  chemically  the  hvdro- 
chloride  of  diethylglycocoll-guaiacol,  having  the  form- 
ula CisHi.NOsHCl.  It  crystallizes  in  white  prisms,  has 
a  melting  point  of  184°  C,  with  a  faint  odor  of  guaia- 
col;  is  easily  soluble  in  water,  aqueous  solutions  oeing 
neutral.  The  addition  of  alkaline  carbonates  to 
aoueous  solutions  of  guaiasanol  liberates  the  basic  di- 
etnylglycocoll-guiiiacol,  which  has  the  appearance  of  oil. 

Pharmacological  experiments  show  this  preparation 
to  be  antiseptic,  deodorant,  and  anaesthetic,  non-poison- 
ous even  in  large  doses,  subcutaneous  injections  of  45 
grains  in  rabbits  not  being  followed  by  toxic  symptoms. 

The  indications  for  use  of  guaiasanol  are  the  same  as 
for  that  of  creosote  or  guaiacol.     It  is  well  borne  in 

fhthisis,  being  followed  by  improvement  in  appetite, 
n  tuberculous  ulcerations  of  the  throat  it  can  be  used 
locally,  by  mouth,  or  subcutaneously.  It  is  also  use- 
ful as  an  intestinal  disinfectant  in  diarrhcea,  tubercu- 
lous diarrhoea  being  often  controlled  after  the  admin- 
istration of  a  few  doses.  In  purulent  cystitis  and  as  a 
disinfectant  in  bladder  troubles  it  is  used  in  irrigations, 
}  to  3  parts  in  1,000,  or  administered  by  the  mouth  in 
doses  of  120  grains  per  day.  It  has  a  favorable  effect  on 
septic  diseases;  b  recommended  as  a  deodorant  in 
ozoena  in  tampons  saturated  in  a  ten-per-cent.  solution 
and  changed  every  half-hour.  In  ulcerations  of  the 
bones,  eruptions,  sarcoma,  purulent  carcinoma,  etc.,  it 
is  applied  m  two-per-cent.  solutions  in  compresses;  in 
malodorous  stomatitis  as  irrigations  one-half-  to  two- 
per-cent.  or  five-per-cent.  solutions  for  painting;  in 
ophthalmology,  for  all  superficial  Wounds  of  the  eye  in 
one-per-cent.  solutions,  there  being  when  thus  used  quite 
a  perceptible  anaesthetic  effect.  Finally  it  is  used  in 
chronic  inflammatory  conditions  of  the  connective  tis- 
sue, where  an  astringent  or  corrosive  agent  b  not  tol- 
erated, in  one-per-cent.  solutions. 

Dose  of  guaiasanol  internally  b  from  45  to  180  grains 
per  day,  or  subcutaneously  45  to  60  grains  in  concen- 
trated aqueous  solutions.  John  W.  WainwrigfU. 

HEMOLYSIS. — (Synonyms:  HsemocYtolysis;  Hsema- 
tolysis;  Laking  of  blood ;  Globulysis;  Erytnrocytolysis.) 

Although  etymologically  this  term  includes  destruc- 
tion or  solution  of  both  red  and  white  corpuscles,  yet  by 
usage  it  has  come  to  be  applied,  when  used  without  speci- 
fication, only  to  the  erythrocytes.  When  corresponding 
changes  of  the  leucocytes  are  considered,  the  specbc  term 
leucolysit  or  leitcocytolysi$  is  generally  used.  In  this 
article  the  term  haemolysis  will  be  used,  as  above  indi- 
cated, to  apply  only  to  erythrolym. 

In  hoemolysis  the  essential  phenomenon  consists  in  the 
escape  of  the  haemoglobin  from  the  stroma  of  the  corpus- 
cles into  the  surrounding  fluid.  As  it  is  not  exactly 
known  in  what  way  the  stroma  holds  the  haemoglobin 
normally,  whether  purely  physically  or  in  part  chemi- 
cally, or  whether  the  stroma  consists  of  a  spongioplasm 
or  a  sac-like  membrane,  or  both,  the  ultimate  processes 
that  permit  the  escape  of  the  haemoglobin  are  not  finally 
solved.  However,  the  agents  by  which  the  escape  is 
brought  about  are  well  known  and  extensively  studied, 
and  they  are  found  to  be  of  extremely  various  natures. 
They  may  be  roughly  classified  as:  (1)  Known  physical 
and  chemical  agents:  (2)  unknown  constituents  of  blood 
serum ;  (8)  bacterial  products ;  (4)  certain  vegetable  poi- 
sons ;  (5)  snake  venoms. 

While  the  known  chemical  and  physical  agencies  in  the 
production  of  haemolysis  have  much  significance  in  physi- 
ology, and  to  some  extent  in  pathology,  yet  the  impor- 
tance of  the  subject  of  haemolysis  at  the  time  of  this  writ- 
ing rests  chiefly  upon  the  work  now  being  done  with 
blood  serums;  and  in  turn  the  chief  importance  of  this 
work  lies  in  its  relation  to  problems  of  bacterial  destruc- 
tion, cell  destruction,  and  the  general  laws  of  cell  sus- 
ceptibility and  cell  resistance.  Hence  we  shall  devote 
pfljrUcuIar  attention  to  the  subject  of  serum  hemolysis, 
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appreciating  that  whether  time  does  or  does  not  show 
this  work  to  be  of  as  far-reaching  importance  as  is  now 
hoped,  yet  in  any  event  it  will  mark  a  distinct  period  in 
the  history  of  medical  science.  As  being  by  far  the  sim- 
pler, however,  we  shall  first  discuss: 

(1)  HiRMOLYBIB  BY  EnOWN  ClIEMICAIi  AND  PHYSICAL 

Agencies. 

If  distilled  water  is  added  to  corpuscles  of  anv  kind, 
osmotic  changes  are  bound  to  occur,  since  within  the  cells 
are  abundant  salts,  soluble  in  water,  which  will  begin  to 
diffuse  outward  in  an  attempt  to  establish  osmotic  equilib- 
rium between  the  corpuscles  and  the  surrounding  fluid. 
Conversely  water  enters  the  corpuscles  at  the  same  time, 
and  accumulating  there  leads  to  swelling  until  such 
injury  has  been  produced  as  permits  the  haemoglobin  to 
escape  and  enter  the  surrounding  fluid.  Before  this  oc- 
curred the  fluid  was  opaque  because  of  the  obstruction  to 
light  offered  by  the  red  cells.  The  stroma  now  settles  to 
the  bottom,  while  the  haemoglobin  diffuses  into  the  fluid, 
making  it  red,  but  perfectly  transparent.  This  process 
has  long  been  known  as  the  **"  laking  '*  of  blood,  and  is 
essentially  the  condition  present  in  all  forms  of  haemo- 
lysis. That  the  hsemoglobin  escapes  only  through  injury 
of  the  stroma  and  not  through  simple  osmotic  diffusion  is 
shown  by  the  fact  that  if  salt  solution  of  the  same  con- 
centration as  normal  serum  is  used  instead  of  distilled 
water,  no  such  escape  of  haemoglobin  occurs.  As  haemo- 
globin is  perfectly  soluble  in  the  salt  solution  it  should 
pass  out  if  it  diffused  as  do  the  salts.  Since  there  is  no 
escape  of  haemoglobin  in  such  a  salt  solution,  it  is  evident 
either  that  the  stroma  is  not  permeable  to  haemoglobin,  or 
else  the  haemoglobin  is  in  some  way  attached  to  or  com- 
bined with  the  stroma.  Again,  if  the  corpuscles  are 
placed  in  a  solution  of  salt  more  concentrated  than  their 
own  fluids,  water  esca])es  and  the  corpuscles  shrink ;  as 
no  haemoglobin  escapes  with  the  water  it  is  evident  that 
the  stroma  is  not  penneable  to  hemoglobin  when  intact. 
Therefore  it  would  seem  that  haemolysis  by  distilled 
water  may  be  purely  physical,  produced  by  the  cell 
stretching  until  rupture  occurs  and  the  haemoglobin  es- 
capes as  from  a  sac,  or  else  it  may  be  that  the  stroma  is 
partly  soluble  in  water  but  not  in  salt  solution,  so  that 
the  distilled  water  dissolves  the  stroma  and  the  haemo- 
globin escapes  from  its  attachment.  Because  of  the  re- 
semblance of  the  process  of  haemolysis  to  the  rupture  of 
plant  cells  with  escape  of  their  contents  when  they  are 
placed  in  distilled  water,  it  might  be  assumed  that  haemo- 
lysis is  largely  a  physical  matter,  but  there  are  many  in- 
dications that  chemical  changes  must  be  involved.  For 
example,  if  a  red  corpuscle  in  an  isotonic  solution  is  cut 
into  pieces  the  haemoglobin  does  not  escape,  indicating 
that  its  structure  is  quite  dissimilar  to  that  of  the  simple 
vegetable  cell,  and  that  there  is  some  union  of  stroma  and 
of  haemoglobin  other  than  physical. 

Repeated  alternate  freezing  and  thawing  is  another 
physical  means  of  bringing  on  haemolysis.  Heating  to 
62°-64''  C.  causes  haemolysis  of  mammalian  corpuscles;  in 
cold-blooded  animals  this  seems  to  occur  at  a  slightly 
lower  temperature. 

Some  chemical  agents,  as  might  be  expected,  are  capa- 
ble of  liberating  heemoglobin,  even  when  the  corpuscles 
are  in  isotonic  solutions.  The  ordinary  salts  of  serum,  of 
course,  do  not  have  this  property,  but  ammonium  salts 
are  strongly  haemolytic.  Urea  also  will  dissolve  red  cor- 
puscles. The  chemical  agents  that  dissolve  red  corpus- 
cles seem  to  be  those  that  have  the  power  of  penetrating 
the  stroma.  Ammonium  salts  and  urea  penetrate  the 
corpuscles  freely  and  cause  haemolysis.  Sugar  and  NaCl 
seem  not  to  penetrate  the  corpuscle,  and  therefore  do  not 
produce  haemolysis.  Of  the  permeating  substances  there 
seem  to  be  two  types:  One,  like  urea,  does  not  produce 
haemolysis  when  in  a  solution  of  NaCl  isotonic  with  the. 
serum;  the  other,  like  ammonium  chloride,  is  not  pre- 
vented from  producing  haemolysis  by  the  presence  of 
NaCl.  All  these  agents  seem  to  effect  haemolysis  by  act- 
ing on  the  stroma,  for  when  the  stroma  of  corpuscles 
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hardened  in  formalin  has  its  lecithin  and  cholestcrin  re- 
moved with  ether,  saponin,  a  powerful  hsmolvtic  sub- 
stance, seems  to  have  no  effect.  The  action  of  saponin 
and  of  many  other  hiemolytic  agents  can  be  prevented  by 
the  presence  of  cholesterin  in  excess,  suggesting  that  ft 
is  this  constituent  of  the  stroma  that  is  affect^.  The 
fact  that  chloroform,  etlier,  and  amyl  alcohol  will  cause 
laking  is  probably  intimately  connected  with  the  fact 
that  lecithin  and  cholesterin,  important  constituents  of 
the  stroma,  arc  both  soluble  in  these  substances.  Arseni- 
uretted  hydrogen  when  inhaled  causes  intravascular 
hsemolysis,  and  there  are  many  other  druf^s  and  chemicals 
with  the  same  property,  among  which  may  be  mentioned 
nitrobenzol,  nitroglycerin,  and  the  nitrites,  guaiacol, 
pvrogallol,  acetanilid,  and  numerous  aniline  compounds. 
The  bile  acids  and  their  salts  will  also  produce  haemo- 
lysis, as  seen  in  jaundice.  Sodium  bicarbonate  solutions 
of  one  or  two  per  cent,  are  htemolytic  for  some  varieties 
of  corpuscles,  but  0.1  per  cent.  NasCOt  and  NaHCOs  do 
not  cause  haemolysis. 

Leucocytes  are  dissolved  by  some  of  these  agents,  par- 
ticularly the  bile  salts,  although  they  are  a£fected  by  no 
means  so  rapidly  or  so  much  as  are  the  erythrocytes. 
There  seems  to  be  no  relation  between  the  erythrolytic 
and  leucolvtic  powers  of  these  substances.  Water 
causes  swelling,  with  solution  of  the  granules  in  time, 
and  the  same  is  true  of  ammonium-chloride  solutions. 

(2)  IliEMOLYSIS  BT  SeRUMS. 

With  these  facts  as  to  the  physical  and  chemical  prop- 
erties of  the  red  corpuscles,  we  may  consider  the  features 
of  serum  haemolysis.  Since  a  very  earl^  time  it  has  been 
known  that  it  is  not  possible  to  substitute  the  blood  of 
animals  for  the  hlood  of  man  by  transfusion,  because  the 
corpuscles  of  both  transfused  and  native  blood  soon  suffer 
destruction.  Animal  experiments  also  showed  that  as  a 
general  rule  the  bUxyd  of  one  animal  cannot  be  substi- 
tuted for  that  of  another  of  a  different  species.  This  ob- 
servation was  not  extended,  however,  until  attention  was 
drawn  to  it  later  by  experimental  investigations  that  may 
be  said  to  have  l)egim  with  the  observations  of  Belfanti 
and  Carbone.  Thev  found  that  if  the  red  corpuscles  of  a 
rabbit  were  injecteci  into  a  horse  repeatedly,  the  serum  of 
the  horse  became  very  toxic  for  rabbits,  because  it  caused 
dissolution  of  their  red  corpuscles.  It  also  developed 
that  this  same  htemolytic  property  was  manifested  when 
the  serum  was  added  lo  rabbit  corpuscles  in  a  t<'St  tube. 
When  IJordet  phowcd  the  similarity  of  this  process  with 
the  solution  of  bacteria  by  serum,  a  process  tliat  had 
already  Im^cij  studied  in  a  similar  manner,  the  phenome- 
non of  hjeinolysis  by  scrum  suddenly  leaped  into  impor- 
tance, and  has  now  for  some  time  occupied  the  attention 
of  a  large  part  of  iUv  barteriologic  and  palhoh)gic  labo- 
ratories of  the  world.  In  ha»molytic  experiments  we 
have  a  moans  of  studying  the  property  of  blood  serum 
of  destroying  cells  under  varying  conditions,  which  is 
extremely  easy  to  obnerve  and  control  as  compared  with 
the  less  readily  examined  bacteria  or  tissue  cells.  What- 
ever the  future  may  develop  as  to  their  ultimate  worth, 
there  can  be  no  doubt  that  hjemolysis  experiments  have 
given  us  many  new  and  clear  conceptions  of  the  means 
of  defence  of  the  ImmIv  a^^ainst  bacteria,  and  also  of 
changes  in  cells  of  other  sorts,  that  would  not  have  been 
secured  by  any  other  method. 

The  manner  of  conducting  luemolysis  experiments  is 
usually  about  as  follows:  HIochI  corpuscles  of  the  kind  to 
l)e  tesfed  are  secured  by  detibrinating  the  freshly  drawn 
blood  in  the  usual  way.  by  whipping.  A  five-percent, 
solution  of  these  corpuscles  is  made  by  adding  19  j)arts  of 
0.75  per<*ent.  NaCl  solution,  whieh  is  isotonic  wiili  them. 
This  emulsion  is  placed  in  test  tubes,  very  small  ones  by 
choice  in  order  to  s;ive  material,  and  the  serum  that  is  U) 
he  studietl  is  added  to  it.  It  is  necessiiry  that  the  tubes 
be  cleaned  as  for  chemical  research  and'  sterilized,  and 
all  sU^ps  of  the  experiments  should  be  under  aseptic  ])re- 
cautious  to  prevent  bacterial  action  affecting  the  experi- 
ments.    As  Jordan  has  shown  that  even  the  degree  of 


alkalinity  possessed  by  some  varieties  of  glassware  when 
new  may  cause  haemolysis,  the  tubes  should  be  cteaned 
with  the  usual  acid  cleaning  fluid.  The  tubes,  stoppered 
with  cotton,  are  kept  at  87 C,  and  in  the  course  of  from 
fifteen  minutes  to  two  hours  the  hiemolysis  will  be  mani- 
fested by  the  diffusion  of  the  hsemoglobin  upward  into 
the  supernatant  fluid,  while  the  turbidity  produced  by 
the  red  corpuscles  disappears.  At  the  bottom  of  the  test 
tube  the  stroma  collects  as  a  slight  sediment. 

The  Mechani»m  of  HamoLyM, — If  a  serum  from  an  ani- 
mal immunized  against  the  red  corpuscles  of  another  ani- 
mal is  allowed  to  act  upon  such  red  corpuscles  in  a  test 
tube,  haemolysis  occurs  promptly.  Boroet  showed  that 
this  property  was  lost  if  the  serum  was  heated  lialf  an 
hour  at  55'  C.,  indicating  that  the  destroying  agent  was 
very  sensitive  to  heat.  In  addition  he  found  wat  if  to 
such  heated  serum,  deprived  of  all  haemolytic  power, 
there  was  added  a  small  amount  of  serum  from  an  animal 
that  had  not  been  immunized  and  which  was  of  itself  in- 
ert, the  combination  was  quite  as  active  as  the  unheated 
immune  serum.  In  other  words,  there  is  contained  in 
normal  serum  a  substance  easily  destroyed  by  heat,  that 
needs  to  be  present  to  cause  such  specific  iisraolysis. 
But  this  ihtmxolabiU  substance  alone  is  not  able  to  dis- 
solve the  red  corpuscles,  as  the  normal  serum  is  found  to 
be  quite  inactive;  it  is  necessary  also  to  have  present 
some  second  substance  that  appears  in  the  serum  during 
the  process  of  immunization.  And  as  heated  serum  & 
also  quite  inactive  it  is  apparent  that  this  heat-resisting 
(thermostable)  substance  is  not  of  itself  able  to  dissolve 
the  corpuscles.  Therefore  evidently  two  substances  are 
needed  to  dissolve  the  corpuscles:  one,  which  is  easily 
destroyed  by  heat  and  which  is  present  in  normal  serum; 
the  other,  which  is  present  in  sera  of  immunized  animals, 
and  which  resists  heat.  Before  Bordet  had  demonstrated 
these  facts  about  the  red  corpuscles  he  had  found  out 
that  the  same  conditions  prevailed  in  tiie  destruction  of 
cholera  spirilla  by  the  serum  of  animals  inununized 
against  them — two  similarly  behaving  bodies  are  required 
in  tlie  solution  of  the  organisms,  the  so-called  ^'Pfeiffer's 
reaction. **  Out  of  these  fundamental  observations  have 
grown  the  vast  amount  of  research  on  serums  in  their 
relation  to  immunity,  and  on  them  have  been  based  the 
theory  of  Ehrlich  as  to  the  ultimate  nature  of  the  proc- 
esses of  bacterial  and  cellular  destruction  that  protect  the 
body  from  u)fection  and  disease,  and  which  perhaps  play 
a  part  even  in  normal  metabolism. 

^Ehklich's  Theoiiy  op  HiKMOLYTic  Procbsbbs. — Al- 
though at  this  time  Ehrlicirs  ideas  stand  only  as.theories, 
and  nothing  more,  still  the  fact  that  they  have 'given  us 
some  sort  of  mental  image  upon  which  to  base  investiga- 
tions of  undoubted  value,  places  them  in  a  certain  posi- 
tion of  permanence.  For  this  reason  we  sliall  endeavor 
to  set  them  forth  briefly  in  this  article. 

The  Mature  of  Toxin  and  Antitoxin. — The  fundamental 
feature  of  Ehrhch's  theory  rests  upon  a  conception  of  iJie 
manner  in  which  a  toxin  attacks  a  cell.  If  we  consider 
a  cell  purely  i\»  a  mass  <  f  various  chemicals,  and  a  toxic 
material  as  another  chemical  substance,  either  simple  or 
complex,  it  will  be  apparent  that  the  toxic  substance  will 
affect  the  cell  if  there  is  a  chemical  aflinity  between  them. 
If  there  is  no  such  affinity  that  particular  toxic  substance 
is  not  harmful  for  that  particular  cell.  On  the  other 
hand,  if  the  toxic  substance  and  the  cell  do  possess  a 
chemical  affinity  they  will  unite,  and  the  composition  of 
the  cell  will  Ihj  altered.  When  the  uniting  substance  is 
toxic  the  result  of  the  union  is  an  injury  of  some  kind  to 
the  cell.  Undoubtedly  other  substances  may  unite  with 
the  cell  without  injuring  it,  for  example,  food  supplies. 

If  this  line  of  reasoning  be  carried  still  further,  it  will 
be  readily  seen  that  of  the  many  substances  of  different 
chemical  nature  that  compose  a  cell,  not  all  can  have  the 
Siime  degree  of  atlinity  for  the  toxin.  By  ordinary  chemi- 
cal laws  the  substance  that  has  the  greatest  affinity  will 
attract  the  toxin  until  it  is  saturated,  and  only  on  con- 
dition that  there  arc  other  substances  with  affinity  of 
varying  degrees  will  more  than  the  one  susceptible  sub- 
stance unite  with  the  toxin.     We  can  thus  conceive  of 
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■  cell  witli  one  or  more  eoustituenls  that  muy  become  tore  for  wLatever  use  they  may  have  under  norniul  con- 
united  to  any  given  toxin  with  varying  readincsB.  To  ditiona.  Obeying  the  luwsof  rcgencratiun  Ilic  cell  to- 
these  cell  componeals  thnt  combine  with  tlie  toxin  the  places  these  lost  groups  by  new- ones:  indecil  it  replaces 
naine  rterptor  hus  been  given  1>T  Ebrlteli,  and  is  generally  them  in  cxt'ess.  much  as  in  the  healing  of  a  wounil  tliere 
applied.     It  will  \k  r^-adily  sw-d  llml  if  a  aW  is  uff.-cled 


by  a  toxin  that  fact  implies  the  pi-esence  in  the  cell  of  a 
rcreplor  for  the  toxin.  Conversely  an  absence  of  proper 
receptors  will  explain  the  lack  of  suRceptlbilily  of  certain 
other  cells  to  the  same  toxin.  For  example,  we  may  cod- 
vider  that  Borne  aniinals  are  immune  to  tetanus  because 
tlio  aiWn  of  tbeir  nervous  systems  contain  no  receptors 
that  will  combine  with  the  tetanus  toxin.  To  make  the 
uiaiugy  to  chemical  reactions,  Ehrlich  has  likened  tlie 
rveeptors  to  the  various  tiiieehainii  of  organic  compounds. 

Pigs.  G107  to  51TI  rcpTeseQt  in  diagrammatic  form  the 
principli^  involved,  in  which  deBnile  forms  arc  made  to 
Indicttte  chemical  groups,  and  differences  in  their  con- 
l!guimtioQ  to  indicaie  differences  in  chemical  affinity. 
The  protnislona  from  the  cells  indicaie  the  receptors  or 
"side  chains"  that  combine  with  outside  suletances. 
Ettch  particular  variety  of  rcf^cptor  combines  with  the 
particular  toxin  for  which  It  has  a  chemical  affinity,  as 
indicated  by  correspondence  of  confl^ration.  Iq  Uiese 
diagnuiu  toxic  bodies  are  always  mdical«d  in  black: 
aniT  the  black  objects  represent  toxins  which  comliine 
with  the  particular  receptors  they  fit,  or.  in  other  words, 
fur  which  they  have  a  cliemical  affinity. 

The  body  known  us  antitoxin  is  evidently  one  tlint  has 
the  power  of  combining  with  the  toxin,  for  it  has  been 
demonstrated  repeatedly  that  mixtures  of  toxin  and  anti- 
toxin in  proper  proportion  that  have  stood  together  a 
abort  time  are  quite  inert:  the  union  seems  to  tie  after 
th«  nature  of  the  union  of  chemicals.  This  fact  likens 
aotdloxin  to  the  receptors  which  have  just  been  descrilied, 
and  In  fact  it  is  considered  that  antitoxin  and  receptor 
are  identical  substances,  with  the  difference  that  the  re- 
ceptor is  a  part  of  a  cell,  while  the  antitoxin  exists  free 
In  the  senim.  Ehrlicb's  explanation  of  the  formation  of 
antitoxin  Is  as  follows:  When  the  tnxin  combines  with 
tb*  receptors  of  a  cell,  the  cell  Ls  deprived  of  these  recep- 


ceplor  bixlies  fall  away  from  the  cell  u 
where,  if  tiiey  meet 
with  any  toxin,  the^ 
will  combine  wiLli  it 
Just  as  well  OS  if  tiiey 
-were  still  attached  to 
the  cell.  Of  course  if 
the  toxin  is  saturated 
with  receptors  while 
in  the  serum,  it  is  de- 
void of  any  affinity  tor 
the  receptors  attached 
to  the  cells  and  does 
not  harm  the  cells.  In 
this  way  the  cells  nre 
protected  from  the 
toxin.  So.  when  we 
inject  diphtheria  anti- 
toxin into  the  body  of 
a  patient,  we  are  mere- 
ly introducing  recep- 
tors from  the  suscep- 
tible cells  of  a  horse. 
These  meet  with  the 
molecules  of  diph- 
theria toxin  while  it  is 
still  in  the  blood,  and  combining  with  it  there  prevent  it 
attaching  itself  to  any  of  the  cells  of  the  patient,  and  s" 
it  is  rendered  incapable  of  causing  harm.  The  dinl 
theria  antitoxin  is  not  only  able  to  combine  with  diphtlu 
xia  toxin  which  is  In  the  circulation,  but  if  iu  excesi  ' 
the  cells  toxin  wlilcb  may  have  already  b 
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antitoxin,  und  (lie  clinical  evidence  of  tbe  " wresting ' 
process  is  tlie  smlden  subsidence  of  the  disease.  It  is 
not  so  ea«y  lo  wn-Ht  lelaDUs  Iniin  from  Che  nervous 
timiie  villi  antUnxin.  and  accordingly  tetanus  is  not 
often  ciin-d  liy  iintilnxin. 

One  of  llif  strt)ni;c*t  proofs  of  Ebrlirli'a  conception  of 
aotitoxin  and  t<i\in  i*  tliat  furoislied  by  WasseriiutDn's 
expt-rimcnt. 
Til  is  CI  insists 
in  pennitling 
tetanus  toxin 
to    stand    for 


Fig. 

toxlcV  this 
agrees  f nil v 
witb  Ebrllchs 
Idea  tliat  a  toxin  attacks  llie  cells  tliat  have  receptors  for 
it.  ami  when  sti  ombineil  is  harmless  for  other  cells.  In 
this  case  the  nervi;  cells  liave  combineil  wilb  the  toxin 
just  as  does  nutitoxin  and  have  rendered  it  unable  to 
attack  other  nerve  cells.  Other  tissues  arc  found  to  l>c 
quiteunablc  to  fix  tetanus  toxin  in  this  way.  A  similar 
action  has  liccn  found  by  Flexner  to  exist  between  ner- 
vous tissue  and  the  B|ieciSc  nervous  poison  of  cobra 
venom.  Tbe  union  of  toxin  and  anlitoxui  seems  lo  be  of 
strictly  clK-mi(al  nature,  for  ll  follows  the  usual  laws  of 
chemical  union,  and  it  seems  impossible  to  separate  again 
tbe  toxin  and  antjioxiu  after  they  have  combined. 

No.  4,  of  Fig.  S16T,  and  So.  &,  of  Fig,  5168,  lllustrale 
the  overproduction  of  receptor  groups,  which  are  liber- 
ated and  enter  the  blood  plusmu.  No.  6  (Fig.  5168)  in- 
dicates tlic  combining  of  tbe  receptors  with  the  toxin 
molecules,  and  shows  Jn)w  incapable  they  now  are  of 
combining  with  the  I'ell. 

In  the  jirocesH  of  immunization,  under  this  conception, 
the  reo'plors  of  the  cells  are  repeatedly  combined  witli 
toxin,  and  the  resulling  reaction  on  the  part  of  the  cells 
cauM-K  tbe  dischargi-  of  large  numbers  oi  free  cell  rcci'p- 
tors  into  the  bliHid.  These  retreptora  give  the  seruui 
wliatever  anilliixic  proiH-rly  it  may  liave. 

Tlu  Struftiire  t.f  7;«-iim.— We  have  referred  to  the 
fundameutul  concepliou  of  a  toxic  substance  as  a  sub- 
stance which  by  combining  with  the  receptor  of  a  cell  in- 
jures Ilie<v1l  in  some  way.  it  has  been  devek>)ie<l  that 
toxin  ii(-rinn|ilishcs  Ibis  injury  by  a  portion  of  ilself  that 
is  rlilTiTi'iit  fri>iii  the  portiiiu'thnt  iimibincs  with  the  re- 
ceptor. In  otbiT  wonU.  ii  loxin  consists  of  a  subslance 
thut  liizi.iMit  to  the  c<'ll.  aii<l  of  another  that  causes  the  in- 
jury lo  the  cell.  This  may  be  explainiil  best  by  dcscrib 
ing  the  faits  that  gave  ri«!  lo  this  idea.  Wlieii  a  lo.vin. 
say  telanus  toxin,  haslteen  kept  for  wmie  lime,  it  isfinmd 
that  its  toxic  action  di-creases  unlil  relutivi'ly  vitv  lurtze 
amounts  are  roquiri'd  to  pr<Nlu<w  symploms  of  tVtimus 
in  animals.  Kuch  a  weakened  to.iln,  howeviT,  reiiulrcs 
just  us  mueh  aniiliixin  lo  neutralixo  its  toxic  a<;ti(m  us  it 
did  while  possessiHloF  Its  full  slrengtb.  As  Ibe  antitoxin 
is  merely  an  uccuiriulatinn  of  free  receptors,  it  seems  ihut 
the  loxin  during  Ibe  priH-ess  of  weakening  has  lost  none 
of  its  iMiwiT  111  unite  with  reeeiitors.  but  rallier  biis  Utst 
its  iMiwer  to  muse  injurv  to  the  cell.  The  group  Ihnl  iil- 
taclies  ilself  lo  the  c.U  'ri-ecpl^r  has  Ixi'ii  call.-d  bv  Ebr- 
lich  the  luipl-iJ.",:  group,  while  llii'  gnmp  t)iiit  iniuri'i 
the  ('«ll  is  <'ii]1.'il  tlie  l':r,'i,hw,-  groU|i.  Toxins  tliFit  liiiV" 
beeomi;   Hcakeneil  while   still  reluiniiig  their  power  to 


combine  with  antitoxin  are  refemd  to  m  teaoidi,  and 
are  supposed  to  be  toxins  that  have  hnt  tbe  taxopbore 

5 roup  but  have  retained  the  haptophore  group,  la  tbo 
iagrums  of  Ehrlicb  tbe  fringed  portion  of  the  toxin 
figure  represents  tbe  loxophore  portion:  the  part  fitting 
with  the  receptor,  the  haptophore. 

It  maybe  mentioned  that  tliis  degeneration  of  toxins 
into  toxoids  has  practical  sppliealion  in  immunization. 


toxin  without  danger  of  causing  Intoxication. 

T/it  Relitinn  of  TMint  to  HanviyiiHt.  —While  tbe  above 
discussion  of  the  nature  of  loxin  and  antitoxin  doe*  not 
directly  apply  to  the  subject  of  lia'molysiB,  yet  It  is  nec- 
essary to  an  iinderatandiug  of  the  principles  of  cytolytic 
pheuoniena.  since  out  of  this  conception  of  the  nature  of 
imniunity  against  toxin  has  come  our  present  conception 
of  the  nature  of  imniunity  against  cells.  Animals  are 
immunized  against  foreign  blixsj  corpuscles  Just  as  tbey 
are  against  bacteria  and  against  toxins,  by  repeated  in- 
jections of  small  amounts  of  tbe  foreign  substance, 
tjimilarly  in  each  case  tbeir  serum  comes  to  contain  a 
substance  capable  of  protecting  the  animal  against  the 
injected  nialerial.  However,  there  is  one  important  dif- 
ference between  immunity  against  toxin  and  immtinity 
against  cells,  whether  these  cells  are  bacteria,  blood  or 
tissue  cells  mailers  not.  Toneutralize  a  toxin  it  Is  mere* 
ly  necessary  to  occupy  the  group  of  the  toxin  tliat 
unites  with  the  cell  receptors,  lor  then  tbe  toxin  cannot 
unite  with  the  cells  to  injure  them ;  in  this  harmless  con- 
dition tbe  toxin  is  destroyed  or  eliminated.  In  the  case 
of  the  cells,  however,  it  is  necessary  lliat  they  \x  de- 
stroyed by  the  serum,  aad  this  requires  more  than  the 
entrance  into  tliem  of  some  body  from  the  serum;  they 
must  be  attacked  somewhat  In  the  way  a  toxin  attacks  a 
cell.  In  fiiet,  a  serum  immunized  sgainst  a  cell  is  really 
a  toxin  for  tliut  cell,  and  like  the  bacterial  toxins  It  pos- 
sesses two  groups,  one  combining  with  the  cell,  and  the 
other  that  attacks  the  cell.  However,  there  are  certain 
ini|Hirtant  differences  between  bacterial  toxins  and  im- 
mune serums.  It  will  be  remembered  that  it  was  found 
that  both  bacteriolytic  and  hsemolytic  serums  lost  the 
power  of  producing  their  specific  effects  of  cell  destruc- 
tion when  bente<l  for  half  an  hour  at  55'  C.,  and  that 
they  regal ne<)  this|H)Wer  in  full  when  to  them  was  added 
sonie  nonnal  serum,  which  alone  wns  ouite  inactive. 
From  this  it  was  deduced  tliat  two  Hubstaoces  enter 
into  the  cylolysis:  one  susceptible  to  heat  and  present 
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in  nonnal  serum,  the  other  more  resistant  lo  h<at, 
an<)  present  only  in  iinmunii'.ed  animals.  Comparing 
the  cytolytic  serum  with  the  toxiu  we  see  that  the 
chief  ditfen-nce  lies  in  the  fact  that  one  of  the  cytolytic 
lirnlies  is  pri'sent  iiomiallv  in  the  serum,  and  can  be  s'up- 
j.lied  .[Uile  readily  to  muke  the  other  boiiy  active.  In 
ils  siisce|ilibilily  to  injurious  agents  and  in  lis  power  to 
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destroy  cells  this  tbermolabile  substance  resembles  the 
toxophore  group  of  the  toxin.  As  it  has  to  be  added  to 
the  body  that  is  developed  during  immunization  to  render 
the  latter  active,  it  has  been  ffiven  the  name  of  complement, 
indicathig  that  it  is  a  complementary  substance  in  the  re- 
action. Another  name  sometimes  applied  to  the  same 
body,  addiment,  is  of  similar  significance.  On  the  other 
hand,  the  body  developed  in  the  serum  through  the  proc- 
ess of  immunization,  is  quite  like  the  haptophore  group 
of  the  toxin,  in  that  it  is  more  resistant  to  injurious  in- 
fluences, and,  as  will  be  shown  later,  is  concerned  in 
uniting  the  complement  to  the  cell  to  be  attacked.  As  it 
has  two  affinities,  one  for  the  cell,  the  other  for  the  com- 
plement, it  has  been  called  by  Ehrlich  amboceptor,  imply- 
mg  the  double  affinity.  A  receptor,  for  example,  having 
but  one  affinity  may  be  called  a  uniceptor.  Another 
name  commonly  given  to  the  amboceptor  is  immune  body, 
because  it  is  the  specific  substance  that  confers  immunity ; 
but,  as  this  or  a  similar  body  may  be  naturally  present  in 
the  serum  of  animals  that  have  not  been  immunized,  this 
name  can  be  used  only  for  specifically  immunized  ani- 
mal serum,  and  the  more  general  term,  intermediary 
body,  is  used  except  in  specific  instances. 

T/te  MecJuiniem  of  Ilcemolysis. — Our  understanding  of  the 
phenomena  of  serum  hsemolysisis  therefore  as  follows: 
During  immunization  the  immune  bodies  are  developed, 
which  have  the  property  of  combining  with  the  red  cells, 
attaching  tliemselves  to  the  receptors  of  the  corpuscles. 
They  combine  on  the  other  side  with  the  complement 
that  is  present  normally  in  the  serum,  even  before  im- 
munization, and  by  so  attaching  it  to  the  corpuscles  en- 
able it  to  exert  its  destructive  action.  This  arrangement  is 
indicated  by  No.  7  (Fig.  5168),  in  which  the  black  fringed 
body  represents  the  complement,  united  by  the  ambocep- 
tor to  the  red  cell  receptor.  Beside  it  are  shown  free  the 
two  constituents  of  the  hemolysin.  Without  being  at- 
tached in  this  way  the  complement  is  quite  inert.  That 
the  immune  body  is  attached  to  the  corpuscles  is  shown 
by  the  following  experiment:  If  an  immune  serum  is 
heated  the  complement  is  destroyed,  and  we  have  tlie  im- 
mune body  in  an  inactive  condition  in  the  serum.  This 
inactive  serum  is  mixed  with  red  corpuscles,  and  kept  for 
fifteen  minutes  at  45*^  C. ;  the  red  corpuscles  arc  then  sepa- 
rated by  centrif  ugalization.  The  supernatant  fluid  is  re- 
moved and  added  to  other  red  cells.  If  it  still  contains 
intermediary  body  it  should  be  able  to  dissolve  the  cor- 
puscles when  fresh  normal  scrum,  containing  comple- 
ment, is  added.  As  no  haemolysis  does  occur  it  appears 
that  all  the  intermediary  body  has  been  taken  out  of  the 
serum  by  the  red  corpuscles.  That  this  is  the  case  can 
be  proved  by  adding  to  these  corpuscles  some  normal 
serum  which  contains  complement,  but  no  intermediarv 
body,  for  the  corpuscles  are  now  quickly  dissolved. 
Therefore  all  the  intermediary  body  must  have  been 
united  to  the  red  corpuscles  during  the  fifteen  minutes' 
exposure  at  45"  C.  Another  demonstration  of  this  is  made 
as  follows:  If  just  enough  red  corpuscles,  heated  immune 
serum,  and  fresh  normal  serum  are  mixed  at  O""  C.  in  the 

{)roportions  required  to  saturate  all  the  affinities  and  to 
eave  nothing  over,  on  removing  the  corpuscles  it  will  be 
found  that  all  the  complement  is  in  the  supernatant  fluid, 
and  all  the  intermediary  body  is  attached  to  the  corpus- 
cles. This  indicates  that  the  affinity  of  the  intermediary 
body  for  the  receptor  of  the  corpuscle  is  greater  than  its 
affinity  for  the  complement,  and  also  shows  that  at  0"  C. 
the  complement  and  intermediary  body  can  exist  side  by 
side  without  combining. 

The  foregoing  are  tlie  fundamental  facts  concerning 
the  mechanism  of  haemolysis,  and  the  facts  themselves 
are  generally  accepted.  However,  there  are  those  who 
oppose  the  theory  advanced  by  Ehrlich  in  explanation, 
contesting  it  on  various  grounds.  For  instance,  by  some 
it  has  been  thought  that  the  intermediary  body  acts  after 
the  manner  of  a  monlant.  simply  mo<iifying  the  cell  so 
that  it  absorbs  the  complement,  and  all  the  features  of 
hiemolysis  are  considered  manifestations  of  physical 
rather  than  of  chemical  action.  Nevertheless,  at  the  time 
of  writing  it  has  been  possible  to  fit  all  the  facts  that 


have  been  developed  into  accord  with  the  theory,  and 
there  is  no  (question  tliat  the  theory  has  been  of  immense 
value  in  giving  a  ground  from  which  to  proceed  in  new 
investigations  of  uie  laws  and  processes  of  immunity. 
In  defending  the  theory,  however,  it  has  been  found  nec- 
essary greatly  to  amplify  and  modify  the  original  simple 
conception  stated  in  the  preceding  paragraphs ;  and,  as 
this  process  is  still  going  on,  it  will  be  impossible  here  to 
give  a  complete  account  of  all  the  changes  so  made. 
Considering  each  by  itself,  we  shall  make  an  attempt  to 
give  the  chief  facts  concerning  the  two  agents  in  the 
heemolytic  process. 

T^ie  Intermediary  Body. — This  factor  in  the  cytolytic 
process  has  had  an  unfortunately  large  number  of  names 
applied  to  it,  leading  to  much  unnecessary  confusion. 
Immune  body  and  amboceptor  have  already  been  men- 
tioned and  explained.  French  writers  often  use  the 
term,  euMtance  sensibilisa trice,  with  the  view  that  its  ac- 
tion is  to  prepare  the  corpuscle  for  the  action  of  the  com- 
plement. Rarely  used  now  are  the  terms  fxator,  desmon, 
and  copula.  In  general  the  name  "  intermediary  body  " 
(Oerman,  Zwiechenkorper)  is  to  be  preferred,  unless  we 
are  dealing  with  a  specific  substance  obtained  by  immuni- 
zation, when  the  term  "  immune  body  "  may  be  used. 

Its  exact  nature  is  totallv  unknown,  for  it  has  not  been 
found  possible  to  isolate  it  from  other  constituents  of 
either  serum  or  blood  corpuscles.  The  fact  that  it  is 
generally  deprived  of  its  action  at  about  70*"  C.  would  sug- 
gest that  it  is  either  a  form  of  proteid  or  is  combined  with 
one.  However,  tbermolabile  intermediary  bodies  have 
been  described ;  like  the  complement  they  are  destroyed 
at  a  lower  temperature.  The  intermediary  body  does 
not  seem  to  develop  an  affinity  for  the  complement  until 
it  has  first  combined  with  the  cell. 

In  immunization  the  body  is  formed  in  large  quantities, 
much  as  is  the  antitoxin.  As  a  rule  the  greater  the  dif- 
ference in  the  nature  of  the  animals  used  the  greater  the 
activity  of  the  resulting  serum.  Rapid  absorption  of 
laree  quantities  of  corpuscles  is  also  desirable,  to  which 
endf  the  blood  is  usually  diluted  with  an  equal  quantity  of 
0.75-per-cent.  salt  solution  and  injected  intraperitoneally. 
Immunization  with  either  the  stroma  of  red  cells,  or 
laked  blood  free  from  stroma,  gives  rise  to  hirmolysins; 
but  pure  haemoglobin  does  not  have  as  marked  an  im- 
mumzing  power  (Ford  and  Halsey).  Ehrlich  explains 
the  formation  of  the  immune  body  on  the  same  basis  as 
the  antitoxin  formation  is  explained.  In  its  ordinary 
processes  of  nourishment  eacli  cell  must  combine  with 
proteid  molecules  so  large  that  in  comparison  with  them 
the  toxin  molecules  are  small  indeed.  Such  giant  mole- 
cules cannot  be  used  by  the  cell  as  they  are,  but  are 
made  available  by  means  of  a  ferment -like  process  which 
splits  them  up  into  smaller  fragments.  This  act  Ls  pict- 
ured as  being  accomplished  bv  a  group  attached  to  the 
cell,  which  has  one  arm  witli  affinity  for  the  proteid 
molecule  and  another  for  the  ferment  (see  No.  8,  Fig. 
5168).  In  this  way  the  proteid  molecule  and  the  fer- 
ment are  united  in  order  that  the  proteid  may  be  acted 
upon.  It  will  be  seen  that  this  is  merely  an  amplifica- 
tion of  the  idea  of  the  toxophore  group  of  the  toxin, 
which  is  attached  to  the  cell  by  the  haptophore  group, 
in  order  that  it  may  produce  its  injurious  effects.  In 
hapmolysis  the  red  corpuscle  is  considered  in  the  place 
of  the  proteid  molecule,  and  in  immunization  against 
red  corpuscles  we  simply  have  large  quantities  of  such 
•'  side  cnains  "  as  have  this  double  affinity  for  corpiiscle 
and  ferment,  cast  off  in  numbers  into  the  plasma.  These 
side  chains,  then,  are  the  intermediary  bodies,  which  by 
the  nature  of  their  affinities  are  able  to  unite  the  comple- 
ment to  the  red  corpuscles  and  to  accomplish  their  de- 
struction. 

Normal  serum  may  contain  bodies  with  the  same  prop- 
erties as  the  immune  l)odies.  F'or  Cvample,  dog  serum 
has  normally  considerable  ha»molytic  acjtion  on  guinea- 
pig  corpuscles,  and  human  serum  on  rabbit  corpuscles. 
That  thw  is  due  to  the  action  of  a  true  intermediary 
body  is  shown  by  the  fact  that  when  the  serum  is  heated 
and  the  dog  complement  is  destroyed,  normal  guinea* 


533 


BUemolfslfl. 
MmmoljnMm* 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


pig  serum  when  added  will  furnish  complement  and 
memolysis  will  occur.  This  also  indicates  that  one  par- 
ticular intermediary  body  may  unite  with  more  tnan 
one  sort  of  complement,  for  in  this  instance  guinea-pie 
complement  has  taken  the  place  of  dog  complement,  and 
has  united  ^lith  amboceptors  from  dog  serum.  So  far 
as  we  know,  all  varieties  of  animals  may  produce  hemo- 
lytic amboceptors.  Noguchi  has  demonstrated  their 
presence,  both  normally  and  after  immunization,  in  both 
vertebrates  and  invertebrates. 

It  is  to  the  immune  body  that  the  specific  action  of 
immune  sera  is  due.  This  may  be  shown  by  placing 
both  chicken  and  guinea-pig  corpuscles  in  a  urop  of 
serum  from  a  rabbit  immunized  against  chicken  corpus- 
cles. The  nucleated  corpuscles  of  the  chicken  can  be 
readily  distinguished  from  the  corpuscles  of  the  guinea- 
pig,  and  it  wul  be  foimd  that  they  undergo  haemolysis, 
while  the  guinea-pig  corpuscles  do  not.  It  may  also  be 
mentioned  that  in  this  process  the  nuclei  of  the  corpus- 
cles are  not  dissolved,  only  the  cytoplasm  containing  the 
haemoglobin  being  noticeably  affected. 

On  the  other  hand,  it  is  possible  for  a  serum  to  con- 
tain at  the  same  time  a  large  variety  of  haemolytic  am- 
boceptors. These  may  be  present  normally,  in  which 
case  the  serum  has  the  power  to  dissolve  many  varieties 
of  corpuscles;  or  the  same  effect  may  be  obtained  by 
immunizing  the  animal  with  several  varieties  of  blood 
at  the  same  time.  It  has  been  shown  that  here  we  have 
not  one  amboceptor  capable  of  uniting  ^ith  all  the  va- 
rieties of  corpuscle,  but  rather  there  is  a  special  ambo- 
ceptor for  each  variety.  If  one  is  removed  by  saturat- 
ing with  one  sort  of  red  corpuscle,  the  serum  can  still 
dissolve  all  the  other  sorts. 

Another  interesting  feature  of  the  immune  body  is 
that  animals  may  be  able  to  produce  a  body  hsemolytic 
for  other  individuals  of  their  own  species;  for  example, 
a  goat  immunized  against  the  corpuscles  of  another  goat 
may  have  its  serum  become  hemolytic  for  the  corpus- 
cles of  that  particular  goat.  Such  a  lysin  is  called  iso- 
lysin,  as  contrasted  with  the  heterolysins  formed  when 
animals  of  different  species  are  used.  Of  great  impor- 
tance is  the  fact  that  an  autoiysiri,  that  is,  a  body  caus- 
ing haemolysis  of  the  corpuscles  of  the  animal  providing 
the  serum,  has  not  been  obtained,  although  many  ex- 
jwriments  have  been  made  to  this  end.  It  can  be  read- 
ily understood  what  serious  results  would  promptly 
arise  if  such  autolytic  bodies  wen*  formed,  and  it  has 
naturally  boon  sujrgostod  that  such  a  condition  may 
exist  in  certain  instances  of  auto-intoxication.  In  van- 
ous  disoas(»s,  moreover.  Kisenl)erg  found  that  isoagglu- 
tinius  were  prescMit  in  v(Ty  varial)le  (juantities.  yet  there 
were  no  instances  in  which  the  individnars  serum  was 
hjemolytic  f<jr  his  own  blocni.  It  must  be  admitted  that 
at  present  the  reason  for  the  absence  of  autolysins  is  not 
satisfactorily  o\plain<Ml. 

The  time  re'iuirod  for  the  development  of  immune 
bodies  varies  greatly,  as  also  does  the  time  of  persistence 
after  immuniziniLr  injections  are  stopped.  In  some  in- 
stances luemolysins  may  he  foimd  as  soon  as  a  day  after 
injection  of  corpuscles  for  the  first  time,  and  they  are 
usually  present  in  a  week.  In  certain  experiments  of 
Ehrhch  the  time  when  maxiniurn  activity  of  the  serum 
was  reached  varied  from  seven  to  fifteen  da  vs. 

Bordet  and  other  French  obsiTvers  have  claimed  that 
the  union  between  amboceptor  and  corpuscle  is  not 
chemical  but  purely  physical,  but  this  contention  seems 
to  have  been  (juite  comnletely  answered  by  Khrlich  and 
his  followers.  Ehrlich  illustrates  the  res(»mblance  of  the 
reactions  of  intermediary  bo<lies  to  known  chemical  sub- 
stances by  a  comparison  with  diazo-benzaldehvde.  Hy 
means  of  the  diazo  group  the  benzene  radical  may  be 
united  to  one  set  of  substances,  such  as  phenols,  aromat- 
ic amines,  etc.,  while  by  the  aldehvde  group  a  different 
set  of  substances  can  he  combined,  inchiding  ammonia 
radicals  and  IICX.  Thus  by  having  the  diazo-benzalde- 
hyde  as  an  intermediary  Ixxly.  phenol  and  HCX  can  be 
united,  the  phenol  in  this  case  assuming  the  place  of  the 
red  corpuscle,  and  the  IICX  the  place  of  the  complement. 


In  any  event  it  seems  certain  that  the  union  of  the  im- 
mune body  is  with  the  stroma  alone,  and  aa  physical 
means  have  been  found  inadequate  to  cause  the  libera- 
tion of  the  haemoglobin  it  is  apparent  that  some  chem- 
ical change  results. 

Of  the  two  combining  portions  of  the  amboceptor,  the 
one  that  has  an  affinity  for  the  complement  is  referred 
to  as  the  complemerUophile  group,  while  the  one  that 
unites  with  the  cell  is  called  the  cytophUe;  or,  in  the  case 
of  haemolysis,  as  the  kaemophiU  or  hamotrophic  group.  It 
seems  probable  that  there  are  also  intermediary  bodies 
that  have  several  combining  groups,  and  are  therefore 
not  amboceptors,  but  triceptors,  quadriceptors,  etc. 

By  those  who  consider  phagocytosis  of  particular  im- 
portance in  all  processes  of  immunity,  the  observations 
of  Savtchenko,  that  immune  serum  causes  the  phago- 
cytes to  engulf  corpuscles  with  great  readiness,  is  es- 
teemed of  much  significance.  This  increased  phago- 
cytosis is  manifested  by  leucocytes  either  in  the  body 
or  in  the  test  tube,  and  may  explain,  at  least  in  part, 
the  increased  phagocytosis  obser\'ed  in  many  diseases. 
It  seems  to  be  due,  according  to  the  observations  of 
Hektoen,  to  an  accumulation  of  specific  opsonins  in  the 
blood;  opsonins  being  those  substances  which  render 
bacteria,  corpuscles,  and  other  cells  susceptible  to  pha- 
gocytosis; they  seem  to  be  quite  different  from  the  im- 
mime  bodies. 

Immune  bodies  are  capable  of  transmission  from 
mother  to  foetus,  although  there  is  no  transmission  from 
the  male  parent.  A  rabbit  immunized  before  or  during 
pregnancy  to  certain  corpuscles  may  give  birth  to  young 
possessing  similar  immune  bodies,  and  it  is  possible  for 
immune  Dodies  to  be  transmitted  by  the  milk.  Nor- 
mally existing  haemolytic  and  aggultinating  properties 
may  be  transmitted  from  mother  to  foetus,  but  tney  do 
not  necessarily  agree  in  proportion  in  the  blood  of  each; 
but  they  are  usually  less  in  the  foetus. 

Complement. — Because  of  its  property  of  causing  so- 
lution phenomena  in  cells,  whetlier  corpuscles  or  other 
kinds,  complement  is  generally  considered  as  of  the  na- 
ture of  a  ferment,  and  tliis  is  supported  by  its  suscepti- 
bility to  heat,  which  is  much  tne  same  as  that  of  the 
known  proteolytic  enzymes.  Many  chemical  agent«. 
such  as  ten-|)er-cent.  HCl,  also  destroy  complements. 
Further  nore  Delezenne  has  shown  that  the  union  of 
trypsinogen  and  enterokinase  in  the  intestine,  that  re- 
sults in  the  proiluction  of  the  active  pn)teolytic  ferment 
trypsin,  is  of  exactly  similar  nature  to  the  union  of  com- 
plement and  immune  body.  On  the  other  hand,  after 
naemolysis  of  red  corpuscles  no  bodies  are  found  that 
a^ree  with  those  produced  by  either  tryptic  Oi  peptic 
digestion,  and  the  stroma  is  not  ordinarily  dissolved, 
but  is  deposited  at  the  bottom  of  the  test  tuoe  as  a  sedi- 
ment, still  retaining  some  of  its  original  form.  In  solu- 
tion of  red  corpuscles  by  the  known  proteolytic  enzymes 
the  luemoglobin  is  attacketl  and  much  altered,  while  it 
is  unaffected  in  serum  haemolysis.  Again,  the  haemoly- 
sin  differs  from  a  ferment,  in  that  definite  quantities  of 
complement  dissolve  definite  (quantities  of  corpuscles, 
and  do  not  have  unlimited  action  as  do  the  ferments; 
therefore  it  would  seem  that  the  complement  enters 
into  combination  in  the  reaction  in  a  way  that  ferments 
do  not  do. 

The  origin  of  the  complement  is  unsettled,  although 
there  is  much  reason  to  oelieve  that  the  leucocytes  are 
one  source,  and  jwrhaps  the  chief  one.  The  complement 
content  of  peritoneal  fluid  seems  to  be  increased  if  many 
leucocytes  undergo  dissolution  in  it,  and  this  fact  was 
the  basis  of  the  idea  of  a  bactericidal  substance,  alexin 
iHuchner),  that  the  leucocytes  secreted.  Ehrlich  seems 
to  have  demonstrated  that  this  alexin  is  the  same  as 
the  immune  body  and  complement,  and  not  a  single  sub- 
stance that  by  itself  destroys  bacteria.  Aseptic  inflam- 
mator>'  reactions  have  l>een  found  to  increase  both  the 
bacteriolytic  and  hannolytic  complement  of  the  blood, 
although  it  cannot  be  demonstrated  that  the  exuded  leu- 
cocytes are  rich  in  complement.  It  has  also  been  found 
that  the  complement  content  of  the  blood  in  disease  va- 
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ries  often  in  direct  ratio  to  the  amount  of  leucocytosis. 
Removal  of  the  spleen  does  not  prevent  either  the  pres- 
ence of  complement  or  the  formation  of  immune  bodies 
in  experimental  animals  (Levin).  Complement  is  pres- 
ent in  the  serum  of  cold-blooded  animals. 

Undoubtedly  there  is  more  than  one  sort  of  comple- 
ment, although  at  first  Elu-lich  thought  that  the  comple- 
ment was  one  and  the  same  for  all  cytolytic  processes. 
In  some  sera  saturation  of  all  the  complement  possible 
with  one  variety  of  amboceptor  still  leaves  the  serum 
containing  complement  that  can  dissolve  corpuscles 
when  the  proper  amboceptors  are  supplied.  Again,  se- 
rums have  been  found  to  possess  complements  with  vary- 
ing resistance  to  heat,  some  being  indeed  quite  thermo- 
stable. In  one  serum,  for  example,  immunized  against 
a  mixture  of  swine,  sheep,  and  ox  blood,  Wendelstadt 
found  that  the  complement  for  swine  blood  was  more 
resistant  to  heat  than  that  for  ox  or  sheep  blood,  while 
the  latter  resisted  HCl  more.  Normal  horse  serum  was 
shown  by  Ehrlich  to  contain  two  complements;  one 
specific  for  rabbit  corpuscles,  the  other  for  guinea-pig 
corpuscles,  which  coukl  be  separated  by  filtering  through 
a  Pukall  filter,  as  the  guinea-pig  complement  alone 
passed  through.  This  variability  in  filtration  of  com- 
plement indicates  that  the  size  or  consistence  of  the 
molecules  is  not  dissimilar  to  that  of  the  enzymes,  which 
are  also  variously  held  back  by  filters.  Some  comple- 
ments have  been  found  to  diffuse  through  animal  mem- 
branes, while  others  do  not.  It  therefore  seems  that 
complement  is  not,  as  was  at  one  time  believed,  a  sin- 
gle, non-specific  substance,  but  complements  may  be  as 
numerous  and  as  various  as  the  intermediary  bodies. 
However,  one  thing  seems  proved,  namely,  that  the 
complement  is  not  develope<l  through  the  process  of  im- 
munization, but  is  a  constant  constituent  of  the  normal 
serum,  although  greatly  fluctuating  in  quantity.  In 
immune  serum,  as  a  rule,  the  amount  of  complement  is 
inadequate  to  saturate  the  immune  bodies  present.  As 
before  mentioned,  this  deficiency  may  be  met  by  adding 
serum  from  animals  not  imnumized — serum  which  con- 
tains complement.  As  a  rule  the  normal  serum  should 
be  from  an  animal  of  the  same  species  as  the  immune 
animal,  but  it  is  a  remarkable  fact  that  a  proper  com- 
plement may  be  obtained  for  immune  senmi  of  one  ani- 
mal from  an  animal  of  an  entirely  different  species.  For 
example,  serum  of  a  dog  immumzed  against  the  corpus- 
cles of  a  guinea-pig,  after  being  rendered  inactive  by 
having  its  complement  destroyed  by  heat,  may  be  again 
activated  by  addition  of  normal  gumea-pig  serum ;  that 
is,  the  guinea-pig  complement  will  unite  with  the  dog 
immune  body  as  well  as  will  the  complement  from  the 
dog. 

Another  important  fact  concerning  the  varieties  and 
nature  of  complement  has  been  furnished  by  Kyes,  who 
demonstrated  that  red  corpuscles  may  contain  within 
themselves  intracellular  complements,  endocomvlemeni. 
Of  equal  significance  is  the  related  observation  tnat  led- 
thin  will  act  as  a  complement  for  cobra  poison.  That  a 
definite  substance  of  known  chemical  composition  may 
act  as  the  complement  is  an  important  step,  although 
lecithin  must  be  more  allied  to  thermostable  comple- 
ments than  to  thermolabile  complements,  which  are  the 
ones  seemingly  of  most  importance. 

There  are  two  groups  in  complement :  one  of  which  is 
united  to  the  immune  body,  therefore  a  haptophore 
group,  and  another  that  acts  upon  the  cell  to  wnich  it  is 
anchored,  and  called  the  zijmotoxic  group.  This  latter  is 
analogous  to  the  toxophore  group  of  a  toxin.  As  a  mat- 
ter of  fact  a  complement  is  a  toxin  for  the  cell  it  may 
attack.  As  might  be  expected,  therefore,  just  as  tox- 
oids are  formed  by  degeneration  of  the  toxophore  group 
of  the  toxin,  so  also  complcvicntoids  are  formed  by  the 
degeneration  of  the  zymotoxic  group  of  the  complement. 

As  before  mentioned,  the  affinity  l)et ween  complement 
and  interme<liar>'  Iwdy  is  less  than  Ix^tween  intermedi- 
ary body  and  cell  receiptor,  therefore  the  latter  union 
occurs  first.  If  the  amount  of  intermediary  body  is 
largely  in  excess  of  the  amount  of  complement  the  ha>- 


molysLs  is  greatly  interfered  with,  because  the  excessive 
intermediary  boclies  unite  with  the  complement;  and  as 
the  cell  receptors  have  all  been  at  once  occupied  by  in- 
termediary bodies,  the  complement  cannot  oecome  at- 
tached to  the  cell,  since  intermediary  bodies  do  not  unite 
with  each  other.  This  blocking  off  is  referred  to  as 
deviation  of  the  complement. 

Regeneration  of  complement  after  it  has  been  ex- 
hausted takes  place  in  a  short  time.  In  rabbits  whose 
serum  was  deprived  of  complement  by  injecting  goat 
corpuscles  until  the  complement  had  all  been  alisorbed 
by  them,  it  was  foimd  that  complete  regeneration  may 
take  place  in  from  two  to  four  hours. 

Although  the  complement  is  the  normal,  constantly 
present  constituent  of  the  blood  that  probably  protects 
the  body  against  bacteria  and  other  injurious  agents,  yet 
it  is  also  capable  of  being  harmful  to  the  cells  of  its  own 
creator.  Snake  venoms,  for  example,  seem  to  owe  their 
poisonous  properties  to  the  presence  of  large  numbers  of 
amboceptors  of  various  sorts,  and  therefore  to  produce 
their  violently  injurious  effects  they  reauire  the  action 
of  complement,  which  is  furnished  by  tlie  poisoned  in- 
dividual for  his  own  destruction.  It  is  probable  that 
there  are  other  conditions  in  which  the  complement  is 
an  agent  of  harm  rather  than  of  protection. 

The  amount  of  complement  in  the  serum  of  an  indi- 
vidual varies  in  health,  and  even  more  so  in  disease.  In 
phosphorus  poisoning  the  power  of  the  senim  of  the  rab- 
bit to  destroy  guinea-pig  corpuscles  is  lost,  because  the 
corresponding  complement  is  absent,  l^ngcope  claims 
that  complement  for  typhoid  and  colon  bacilli  is  de- 
creased in  many  clironic  diseases,  which  may  account  for 
terminal  septicaemia.  Alcoholism  is  also  said  to  reduce 
the  complement  of  the  blood  of  animals.  Undoubtedly 
the  fluctuation  of  complement  content  of  the  blood  is  an 
important  factor  in  determining  susceptibility  to  infec- 
tion. 

An  indication  of  how  purely  chemical  is  the  union  be- 
tween the  various  substances  implicated  in  ha>molysis  is 
the  observation  by  Hektoen  that  ions  of  C'a,  Sr,  Ba,  and 
SO*  combine  in  such  a  way  with  complement  that  it  is 
unable  to  unite  with  the  immune  body,  and  thus  they 
prevent  ha'molysis.  These  inorganic  substances  seem 
to  saturate  the  affinity  of  the  haptophore  group  of  the 
complement  in  the  same  way  that  amboceptors  do. 

Antihcemolyftin. — Just  as  an  antitoxin  can  be  produced 
by  immunizing  cells  against  the  toxins  that  injure  them, 
so  by  immunizing  the  blood  corpuscles  against  ha»mo- 
lytic  serum  an  antiha'molytic  serum  can  be  obtained.  If 
heated  serum  is  used  in  immunizing,  an  anti-immune 
body  Lb  obtained,  that  acts  by  combining  with  the  cyto- 
phile  group  of  the  intermediary  body  and  thus  prevent- 
ing the  intermediary  body  and  the  corpuscles  from  unit- 
ing. If  there  are  several  intermediary  bodies  in  the 
injected  serum,  antibodies  may  be  obtained  that  are  spe- 
cific for  each.  These  antibodies  seem  to  be  the  recep- 
tors of  the  red  cells  that  unite  with  the  intermediary 
body  in  producing  haemolysis. 

By  immunizing  against  normal  serum,  whether  heated 
or  not.  anti-complement  is  obtained  which  also  is  specific. 
Ehrlich  has  shown  that  this  anti-complement  acts  by 
combining  with  the  haptophore  group,  thus  preventing 
the  complement  from  being  anchored  to  the  cell  by  the 
intermediary  body.  Such  anti-complement  does  not 
unite  at  all  with  the  intermediary  body,  which  remains 
in  a  condition  capable  of  taking  up  fresh  complement  if 
it  Is  provided.  Again,  resembling  the  production  of  anti- 
toxin with  toxoids,  anti-complement  can  be  obtained 
by  immunizing  with  complementoid. 

Not  only  can  anti-hcterolynns  he  obtained,  but  also 
anti-isolysins,  if  serum  luemolytic  for  blood  of  an  homol- 
ogous animal  be  used  in  immunizing.  Since  during  nor- 
mal conditions  of  life  red  corpuscles  are  continually  un- 
dergoing dissolution,  it  may  be  that  in  everybody  there 
really  develop  autolysins.  which  are  prevented  from 
causing  extensive  destruction  of  the  corpuscles  by  the 
production  of  anti-autolysin.  Besredka  seems  to  have 
demonstrated  the  presence  of  such  antibodies  in  normal 
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serum,  and  suggests  that  such  self-immunization  may  be 
an  important  process  in  protection  of  the  body.  In  this 
connection  it  may  be  mentioned  that  there  seem  to  be 
antiferments  normally  present  in  the  blood  that  are  per- 
hapK  of  importance  m  preventing  self-digestion  of  the 
tissues  during  life  by  the  ferments  of  the  body  itself. 

Agglutination  in  Relation  to  Hamolyns. — The  well- 
known  agglutinating  reactions  of  bacteria  can  be  dupli- 
cated with  red  corpuscles.  As  with  bacterial  agglutinins 
the  agglutinin  seems  to  be.  in  Ehrlich's  terms,  a  unicep- 
tor;  that  Ls,  it  has  but  one  group  with  affinity  for  other 
substances,  as  is  the  case  with  tiie  toxins.  Agglutinins 
for  corpuscles  are  found  to  varying  extent  in  normal 
serum,  as  well  as  in  serums  specifically  immunized 
against  the  corpuscles.  Heating  at  55°  C.  does  not  de- 
stroy the  agglutinin,  and  in  this  way  the  agglutination 
can  be  ol)served  independently  of  the  ha^molytic  proc- 
esses. Agglutination  also  occurs  at  temperatures  ap- 
proaching freezing,  when  haemolysis  is  inJiibited.  Ag- 
glutinated red  corpuscles  collect  in  rouleaux  and  clumps 
that  unite  with  considerable  tenacity,  so  that  ordinary 
shaking  ^^-ill  not  break  them  up.  In  ha»mol3rtic  immune 
serum  this  agglutination  precedes  the  haemolysis,  but  the 
two  processes  are  quite  unrelat^.  Normal  serum  may 
contain  agglutinins  and  not  be  at  all  hemolytic,  and  the 
converse  is  also  true.  The  mechanism  of  agglutination 
is  not  understood,  but  it  is  suggested  that  some  chemical 
change  in  the  substance  of  the  corpuscle  renders  the  sur- 
face adhesive,  or  that  some  physical  change  in  surface 
tension  accounts  for  the  coaptation  and  adhesion  of  the 
corpuscles.  As  agglutination  occurs  in  corpuscles  that 
have  been  fixed  in  formalin  or  sublimate,  it  is  probably 
not  the  proteid  of  the  corpuscle  that  is  affected,  but  the 
other  ingredients  of  the  stroma,  of  which  lecithins  and 
cholesterin  seem  to  be  the  chief.  Flexner  and  Noguchi 
found  that  if  ricin.  an  agglutinator,  was  allowed  to  act 
for  two  or  more  hours  it  is  still  possible  then  to  produce 
liaemolysis  by  serp<»nt  venom,  but  the  stroma  remains  at 
the  bottom  as  a  white,  conglutinated  mass.  From  this 
it  appt»ars  that  agglutination  brings  about  a  kind  of 
coagulation  of  the  stroma. 

Agglutination  of  the  corpuscles  during  life  may  lx»  of 
some  pathological  importance,  for  such  masses  of  agglu- 
tinated corpuscles  could  readily  pnxluce  capillary  throm- 
bi and  eni!;oli,  which,  if  widespread,  might  create  much 
disturl)anco.  Many  bacteria  produce  sulxstances  that 
are  agglutinative  for  human  nnX  corpuscles,  among  them 
Ix'ing  typhoid,  pyocyaneus.  and  staphylococcus.  Flex- 
ncT  has  found  in  typhoid  fever  thromf)i  that  seemed  to 
Ik?  coiui)<)sc<1  of  agglutinated  red  corpuscles,  almost  free 
from  fibrin  and  leucocytes.  Probably  many  of  the  so- 
called  *'  hyaline  thrombi  "  found  frequently  in  infec- 
tious diseases  are  really  coiniK)sed  of  agglutinated,  partly 
luemolyzed  red  C()rpuscl(»s.  Pearce  has  found  that  ag- 
glutinative serum  wh«»n  injected  into  dogs  causes  wide- 
spread necrosis  of  the  liver. 

Agglutination  is  also  pro<luced  bv  certain  vegetable 
iX)isons,  including  ricin.  abrin.  ami  crotin,  and  these 
liave  lK>en  found  to  produce  thrombi  of  agglutinated  re<l 
corpuscles.  <  >f  these  sul)stanc(»s  ricin  alone,  although 
strongly  agglutinative,  has  no  lueniolytic  action,  show- 
ing the  inde|M'n(lence  of  the  two  processes.  Snake 
venom,  like  most  luemolytic  substances,  produces  marked 
agjrlutination.  and  here  also  the  agglutinin  is  distinct 
from  the  ha'inolvsin. 

C^)   Il.KMoi.Ysis  nv  Hactkhia. 

Both  pathogenic  and  non-pathogenic  bacteria  pro- 
vince lueniolytic  substances  that  are  excreted  into  the 
fluids  in  which  they  jjrou.  During  many  infectious  dis- 
eases marketl  h;eniolysis  occurs.  es|M'cially  in  those  with 
^epticu'inia.  After  death  the  ha-nioglobin  of  the  blood 
goes  into  solution.  an<l  tlie  resulting  staining  of  the 
walls  of  the  blood-vessels,  and  later  of  the  tissues  every- 
where, is  generally  fainili.ir.  In  the  |M)st -mortem  lue- 
molysis  probably  the  putrefactive  organisms  are  chiefly 
concerned,  although  it  is  marked  a  very  short  time  after 


death  in  many  cases  of  septicaemia,  particularly  when 
the  infecting  organism  b  the  streptococcus,  and  here 
probably  the  pathogenic  organism  is  the  chief  cause  of 
the  lurmolysis.  The  lia?moTvtic  action  of  bacteria  can 
be  studied  both  in  vitro  and  in  vivo.  Amon^  the  best 
known  are  tetanolysin,  pyoryanoluffin,  typholynn,  ataphy- 
hlysin,  and  streptoco lysine  as  tney  have  lien  termed. 
Of  these  the  case  of  pyocyanolysin  is  questionable  be- 
cause it  has  been  described  as  resisting  heat  oyer  the 
boiling  point,  and  Jordan  seems  to  have  proved  that  the 
haemolysis  is  ascribable  to  the  alkalinity  that  this  or- 
ganism produces  in  culture  media.  Other  batcterial 
ho^molysins  are,  however,  destroyed  by  heat  at  70®  C. 
for  two  hours;  that  is,  they  are  altogether  diflferent 
from  ordinary  cellular  luemolysins.  G.  Kuediger  shows 
the  following  differences  between  streptocolysin  and  the 
ho^molysins  of  serum:  Streptocolysin  is  not  destroyed 
at  65°  C.  for  one-half  hour,  and  therefore  is  different 
from  complement.  When  destroyed  by  heating  to  a 
higher  point  it  cannot  be  reactivated  by  the  addition  of 
complement,  thus  differing  from  intermediary  body. 
It  is  also  different  from  intermediary  body  in  that  it 
does  not  combine  with  corpuscles  at  (r  C. ;  on  the  other 
hand  it  does  combine  at  6°  C,  but  does  not  exert  any 
hemolytic  effect  until  the  mixture  is  raised  to  a  higher 
temperature.  This  last  observation  indicates  that  the 
streptocolysin  is  similar  in  nature  to  the  toxins,  which 
exhibit  the  same  phenomena.  Other  obg^rvations  in- 
dicate that  its  structure  is  the  same  as  the  toxins, 
namely,  a  toxophore  group  and  a  haptophore  group.  In 
other  words,  streptocolysin  is  simply  a  toxin  for  red 
cells,  which  acts  hke  bacterial  toxins  for  other  cells  by 
joining  directly  to  the  cell  receptors  without  the  inter- 
vention of  any  intermediary  boay.  As  a  similar  struct- 
ure has  been  shown  for  staphylolysin  and  tetanolysin, 
it  is  probable  that  the  bactenal  ho^molysins  are  all  mere- 
ly toxins  with  a  particular  affinity  for  red  cells. 

iS<»condary  ami'mia  of  the  infectious  diseases  is  prob- 
ably to  l)e  explained  largely  by  this  hemolytic  property 
of  bacterial  toxins.  Ila'moglobinuria  also  may  be  pro- 
ductnl  in  the  same  way.  Intravenous  injections  of  fil- 
trates of  the  saphrophj^e,  B.  megatherium,  will  produce 
lia^moglobinuria  in  guinea-pigs. 

(4)    n.KMOLYSlS    BY    VEGETABLE    P0ISON8. 

A  numlx^r  of  plant  poisons  are  strongly  ha*molytic,  and 
some  of  them  owe  their  toxicity  largefy  to  their  effect 
on  the  erythrocytes.  One  group,  which  includes  ricin, 
abrin,  crotin,  robin,  and  phallin,  is  composed  of  sul>- 
stances  suppo.«<ed  to  be  proteids,  and  called  vegetable 
toxalhumins:  of  these  crotin  and  phallin  are  most  ac- 
tively luemolytic.  while  with  the  others  the  agglutinat- 
ing action  i,s  relatively  more  prominent.  They  resem- 
ble the  liacterial  toxiiLs  in  that  immunity  can  l>e  secured 
against  them,  but  they  resist  heating  to  70°  (except 
phallin).  The  activity  of  these  toxalbumins  may  be 
realized  if  it  is  mentioned  that  purifietl  ricin  kilLs*rab- 
bits  in  doses  of  0.(KKKK)1  gm.  per  kilo  of  body  weight, 
and  solutions  of  0.001  per  cent,  agglutinate  reel  corpus- 
cles. According  to  the  investigations  of  Ford  and  Abel 
the  ha^molytic  poison  of  the  poisonous  nmshrooms,  the 
I)hallin  of  Kobert.  is  not  a  toxalbumin  but  a  glucoside. 
Another  quite  distinct  group  of  vegetable  poisons  with 
luemolytic  projXTties  consist  of  the  saponin  stthstances, 
of  which  there  are  many  varieties  widely  distributed  in 
the  vegetable  kingdom.  8aix)toxin  of  soap  bark  Ls  one 
of  the  Ix'st  known.  They  are  entirely  different  from  the 
toxins,  iH'ing  heat  resistant  and  not  giving  rise  to  anti- 
lK>tiies  when  injected;  chemically  they  are  glucosides. 
App.irently  they  })ro(luce  their  effect  by  acting  on  the 
li|x>i(is.  es|)ecially  the  cholesterin,  of  the  corpuscles. 

(5)    H.KMOLYSIS    BY    VkN'OMS. 

The  lia'molytic  |X)wer  of  vonom  derived  from  differ- 
("Ut  varieties  of  rej^tiles  has  through  recent  studies  be«*n 
brought    into   the   domain  of   biologic   haemolysis,   an  I 
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the  result  has  been  not  only  an  understanding  of  the 
mechanism  bv  which  the  lethal  effect  of  these  poisons 
is  produced,  but  also  perhaps  the  strongest  support  of 
the  principles  of  Ehrlich's  tneory  yet  offered  from  out- 
side sources.  At  the  same  time  a  new,  easily  controlled 
medium  for  research  in  problems  of  immunity  has  been 
provided.  The  most  fundamentally  important  fact  is 
the  discovery  by  Flexner  and  Noguchi  that  the  haemo- 
lytic  and  other  toxic  agents  of  venom  are  themselves 
true  intermediary  bodies.  By  itself  venom  is  not  hemo- 
lytic, but  it  requires  the  presence  of  complement  to  en- 
able to  it  produce  haemolysis,  and  as  the  venom  contains 
no  complement,  this  necessary  part  of  the  poison  is  fur- 
nished bv  the  serum  that  contains  the  corpuscles.  This 
is  indeed  a  remarkable  fact,  that  the  active  part  of  the 
serpent's  poison  is  furnished  by  the  victim  itself,  and 
particularly  so  in  view  of  the  position  that  senim  com- 
plement usually  assumes  as  a  protector  against  bacteria. 
The  existence  of  a  widespread  power  against  various 
animals  implies  that  these  venom  intermediary  bodies 
xire  capable  of  uniting  with  the  complement  of  sera  of 
varied  animals,  are  heterocomplemeniophiHc,  in  the  lan- 
guage of  Ehrlich's  theory,  and  experiment  shows  this 
to  be  true.  The  probable  source  of  these  intermediary 
bodies  is  apparent Iv  in  the  serum  of  the  serpents,  as  if 
they  were  secreted  directly  from  the  blood  into  the 
poison  glands,  for  serum  of  poisonous  snakes  is  found  to 
possess  intermeiliary  bodies  almost  identical  with  those 
of  the  venom.  The  only  difference  is  that  while  venom 
intermediary  body  combines  with  complement  of  nearly 
all  serums,  the  senmi  inmume  body  combines  almost 
only  with  the  complement  of  the  serpent's  serum  itself 
{isocomplementophilic).  Venom  from  cobra,  rattle- 
snake, moccasin,  and  copperhead  possesses  in  each  in- 
termediary bodies  that  seem  to  be  identical  in  nature, 
although  they  may  varj'  in  quantity.  This  explains  the 
rather  remarkable  fact  that  serum  of  animals  inununized 
against  cobra  poison,  generally  called  antivenirij  will 
neutralize  the  hirmolytic  and  many  of  the  other  prop- 
erties of  the  venom  of  rattlesnake,  copperhead,  and 
moccasin.  Antivenin  acts  as  an  anti-intermediary 
body,  and  by  occupjnng  one  of  the  haptophore  groups 
of  the  venom  keeps  it  from  uniting  complement  and 
cell.  In  order  of  aecreasing  ha*molytic  power  for  mam- 
malian corpuscles  come  venoms  from  coora,  water  moc- 
casin, copperhead,  and  rattlesnake.  These  venoms  are 
also  agglutinative  for  all  corpuscles  tried,  and  aggluti- 
nation will  occur  at  0°  C.  Exposure  for  thirty  minutes 
at  75°-80°  C.  destroys  the  ag|2lutinative  property.  In 
general,  the  ha'molytic  power  of  the  venoms  for  differ- 
ent sorts  of  corpuscles  varies  in  inverse  proportion  to 
its  agglutinative  power.  The  ha'molytic  intermediary' 
bodies  are  remarkably  resistant  to  heat,  suffering  but 
slight  loss  of  power  at  100°  C.  Each  venom  contains 
many  intermediary  bodies,  seemingly  different  for  each 
sort  of  corpuscle  hirmolyzed.  at  least  to  a  great  part ;  no 
one  sort  of  corpuscle  can  so  saturate  all  the  intermedi- 
ary bodies  that  none  Ls  left  for  other  kinds.  After  the 
intermediary'  body  is  attached  to  a  corpuscle  it  can 
imite  with  many  different  sorts  of  complements,  but 
only  the  one  natural  to  its  serum  accomplishes  complete 
haemolysis.  Leucocytes  also  are  dissolved,  and  they 
seem  to  have  specific  intermediary  lx)dies  different  from 
those  that  unite  with  red  corpuscles,  but  the  agglutinin 
for  each  seems  to  l>e  the  same.  As  the  venom  contains 
large  amounts  of  intermediary  bodies,  when  an  animal 
is  poisoned  by  a  snake  the  complement  is  quickly  taken 
up,  and  this  probably  explains  the  deficient  bactericidal 
power  of  blood  serum  in  this  condition  that  permits  the 
extensive  infections  so  characteristic  of  snake  bites. 
Antivenin  will  prevent  this  interference  with  normal 
bacteriolysis  by  occupying  one  of  the  groups  of  the  in- 
termediary bodies  of  the  venom  so  that  it  cannot  use  up 
the  serum  complement. 

The  highly  ha'molj'tic  cobra  vononi  can  coinhino  with 
complements  contained  within  the  red  c<irpii>clos.  endo- 
rom piemen t,  and  so  produce  haemolysis  in  the  absence  of 
serum  complement.     Kyes  has  Khown  that  lecithin  may 


be  the  constituent  of  the  red  corpuscles  that  acts  as  the 
complement. 

In  passing  it  may  be  noted  that  the  effects  of  venom 
on  nerve  and  endothehal  cells,  wliich  with  the  luemolysis 
constitute  the  manifestations  of  its  toxicity,  are  pro- 
duced in  the  same  way  as  the  haemolysis.  Amboceptors 
are  present  that  unite  complement  to  these  cells,  ena- 
bUng  it  to  attack  them.  As  certain  venoms  are  richer  in 
one  sort  of  intermediary  body  than  others,  so  the  effects 
of  the  bite  of  one  kind  of  snake  differ  from  thwe  of  an- 
other kind,  e.g.,  rattlesnake  poison  b  particularly  endo- 
theliolytic,  and  therefore  hemorrhages  are  a  prominent 
seauence  of  the  rattlesnake's  bite. 

Red  corpuscles  of  the  frog  are  not  ha»molyzed  by 
venom,  and  those  of  necturus  (mud  puppy)  but  slightly, 
agreeing  ^i-ith  the  known  resistance  of  cold-blooded  ani- 
mals to  snake  bites. 

Eel  sentm  is  remarkably  ha^molytic,  so  much  so  that 
a  quantity  of  0.1  c.c.  per  kilogram  of  body  weight  will 
kill  a  rabbit  or  guinea-pig  in  three  minutes  when  in- 
jected intravenously.  Heating  at  54°  C.  for  fifteen  min- 
utes destroys  the  hemolytic  action,  and,  unlike  ortli- 
nary  serum  hemolysins,  the  addition  of  complement  does 
not  restore  its  activity.  Animals  can  be  immunized 
against  this  serum.  Introduceti  into  the  stomach,  eel 
serum  is  not  toxic.  It  can  be  dried  and  redissolved 
without  losing  its  activity,  but  acids  and  alkalies  read- 
ily destroy  it.  Mosso,  who  first  <liscovered  the  toxicity 
of  eel  serum,  called  the  unknown  active  principle  ich- 
thyotoxin. 

HAEMOLYSIS  IN  Disease. — During  health  there  is  al- 
ways going  on  a  certain  amount  of  destruction  of  re<l 
corpuscles  that  have  outlived  their  usefulness ;  so  in 
disease  we  may  have  to  deal  with  either  an  alteration 
in  the  normal  processes  of  blood  destruction,  or  the 
introduction  of  entirely  new  processes.  Although  the 
place  and  manner  of  normal  red -corpuscle  destruction 
IS  not  completely  known,  yet  it  seems  probable  that 
there  is  relatively  little  haemolysis  within  tne  circulating 
blood.  When  a  red  corpuscle  becomes  damaged  it 
seems  to  become  more  susceptible  to  phagoc>'tosis,  and 
it  is  picked  out  of  the  blood  chiefly  by  the  endothelial 
cells  of  the  sinuses  of  the  spleen,  ha:»molymph  glands, 
and  bone  marrow.  Within  tnese  cells  it  apparently  un- 
dergoes haemolysis.  Eventually  the  resulting  pigment 
is  split  up  by  the  liver,  the  non-lerniginous  portion  form- 
ing the  bile  pigments,  while  the  iron  seems  to  be  mostly 
withheld  to  be  worked  over  into  new  luemoglobin. 
Whenever  during  disease  ret!  corpuscles  are  more  rapid- 
ly injured  than  they  are  under  normal  conditions,  these 
processes  of  normal  haemolysis  are  exagfierated  and  we 
not  only  find  the  phiigocytic  cells  of  the  spleen  and 
glands  packed  with  them,  but  endothelial  cells  elsewhere 
and  leucocytes  also  take  on  the  haemolytic  function.  At 
the  same  time  there  is  an  excessive  production  of  bile 
pigment  from  the  destroyed  red  corpuscles,  which  has 
an  undetermineil  relation  to  the  so-called  *'  haemato- 
hepatogenous  "  jaundice.  If  haemolysis  is  very  exces- 
sive the  blood  pigment  accumulates  in  other  organs  than 
the  liver  and  spleen.  When  at  one  time  over  one-six- 
tieth part  of  the  haemoglobin  of  the  blood  is  in  solution 
in  the  plasma,  it  may  escape  in  the  urine,  producing 
ha^moglobinuria. 

The  haemolysis  of  the  acute  febrile  diseases  is  readily 
explaineii  by  the  demonstrable  haemolytic  property  of 
the  products  of  the  organisms  that  cause  them,  such  as 
streptocol>'sin,  staphylolysin,  etc.  Perhaps  at  the  same 
time  altered  metaoolic  products  may  also  play  a  part, 
but  it  does  not  seem  probable  from  experimental  results 
that  the  thermic  condition  jxr  se  has  much  effect.  In 
malaria,  although  the  parasittes  enter  and  destroy  the 
corpuscles  in  which  they  live,  yet  this  alone  does  not  ac- 
count for  all  the  blood  destniction  of  the  disease,  for  the 
amount  of  amemia  Is  quite  without  relation  to  the  num- 
ber of  parasites  to  be  found.  There  is  good  reason 
believe  that  the  plasmodia  produce  haemolj'tic  sul>- 
stances  that  are  discharged  into  the  serum.  In  the  pri- 
mary anaemias  haemolysis  seems  to  be  the  essential  proc- 
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ess,  although  the  agents  involved  are  at  present  un- 
known. Aosorption  of  hemolytic  products  of  intes- 
tinal putrefaction  or  infection  has  always  come  in  for 
much  suspicion,  without  ever  becoming  completely  es- 
tablished. Here  also  the  haemolysis  seems  to  take  place 
in  the  endothelial  cells  rather  than  in  the  vessels.  In 
such  a  disease  as  pernicious  anaemia  there  is  much  rea- 
son to  assume  that  defective  or  abnormal  hspmatogene- 
sis  is  an  important  factor.  Probably  the  anaemia  of 
nephritis  is  the  result  of  hsemolytic  action  of  the  retained 
products  of  metabolism,  in  which  connection  the  hemo- 
lytic properties  of  ammonium  compounds  may  be  re- 
called. In  some  dise«ises  associated  with  anaemia  it  has 
been  found  that  the  blood  serum  of  the  patient  is  dis- 
tinctly isoha^molytic,  although  isoagglutmation  seems 
to  be  more  frequent.  Such  sera,  however,  do  not  seem 
to  be  autoha?molytic,  at  least  in  the  test  tube.  The 
bloody  fluids  that  can  be  obtained  from  cancers  have 
been  found  to  be  hemolytic,  while  antihemolysin  has 
been  found  in  ascitic  and  pleural  effusions.  Autolyzing 
tissues  produce  hemolytic  substances. 

In  many  forms  of  poisoning  hemolysis  is  a  prominent 
feature;  m  some  it  seems  to  be  the  chief  effect  of  the 
poison,  e.g.,  potassium  clilorate  and  arseniuretted  hydro- 
gen. In  severe  extensive  burns  there  may  occur  he- 
molysis, and  ha^moglobinuria  may  also  result.  The  re- 
markable **  paroxysmal  hemoglobinuria  '^  is  at  present 
without  satisfactory  explanation  as  to  the  cause  of  the 
hemolysis.  The  ha^moglobinemia  of  "  blackwater 
fever  '  has  been  the  cause  of  much  discussion  as  to 
whether  the  malarial  parasite  or  the  quinine  is  the  cause, 
with  a  divided  opinion  resulting,  although  undoubtedly 
cases  do  occur  m  malaria  without  administration  of 
quinine.  After  removal  of  the  spleen  hemolysis  by  the 
nemolymph  glands  exceeds  that  of  the  primitive  spleen, 
causing  an  excessive  destruction  of  red  corpuscles 
(Warthin).  This  suggests  that  the  spleen  may  normally 
dispose  of  some  hemolytic  agent  wiiich  acts  either  by 
stimulating  phagocytosis  or  by  so  altering  the  red  cells 
that  they  are  particularly  susceptible  to  phagocytosis. 

The  lesions  produced  in  the  organs  of  animals  injected 
with  hemolytic  agents  are  usually  pronounced  and  quite 
characteristic.  Tliere  is  often  a  subcutaneous  oedema, 
frequently  blood-stained,  and  similar  fluid  may  be  pres- 
ent in  the  serous  cavities.  The  fat  is  yellowish,  and  the 
muscles  are  darker  in  color  than  is  normal.  The  spleen 
is  usually  much  swollen,  soft,  friable,  and  very  dark  in 
color.  The  Hver  is  usually  swollen  and  mottled  with 
red  areas  in  a  yellow  background.  The  renal  cortex  is 
dark  in  color,  even  chocolate-colored,  and  the  pyramids 
are  comparatively  light ;  in  the  urine  is  frequently  haemo- 
globin. In  the  lungs  arc  often  hemorrhages  or  areas 
resembling  small  infarcts.  The  bUxxl  may  he  thin  and 
even  distinctly  transparent.  Microscopically  the  red 
corpuscles  are  found  in  all  conditions  of  degeneration, 
and  often  fused  together.  In  the  liver,  besides  patches 
of  congestion,  fatty  changes  are  present  if  the  animal 
lives  long  enough.  Large  phagocytic  cells  packed  with 
red  corpuscles  are  abundant  in  the  spleen,  as  well  as  dif- 
fuse accumulations  of  blood,  often  fused,  and  pigment 
both  free  and  in  the  cells.  Pigment  also  accumulates  in 
the  renal  epithelium,  which  also  often  shows  much  dis- 
integration; congestion  is  prominent  and  hemorrhages 
into  lx)th  interstitial  tissue  and  glomeniles  are  fre(|uent. 

Bacteriolysis. — It  is  not  our  purpose  in  this  article 
to  discuss  the  sjx'cific  mirco-organisms  in  this  relation, 
but  merely  to  indicate  the  relations  of  hemolysis  and 
bacteriolysis.  Whatever  has  l)een  said  in  preceding 
paragraphs  alx)ut  the  mechanism  of  luemolysis  can  be 
transcrit^ed  to  apply  to  bacteria  and  bacteria-inimune 
serum.  PfeifTer's  observation  of  the  solution  of  bacteria 
by  serum  of  immunized  animals  was  the  precursor  of  the 
modern  studies  of  hemolvsis  and  the  extension  of  Lhr- 
lich's  theory.  Indeed  the  chief  reason  for  the  great  in- 
terest in  luemolysis  lies  in  the  understanding  that  what- 
ever may  lx»  learned  alx)ut  hemolytic  processes  can  be 
directly  ajmlied  to  the  processes  of  immunity  against 
bacteria.     Therefore  we  understand  that  in  the  serum  of 


an  animal  immunized  against  bacteria  themselves,  and 
not  merely  their  toxins,  there  is  present  an  intermediary 
body  that  is  specific  for  the  injected  organism.  This 
intermediary  body  attaches  itself  to  the  bacterium  by 
one  haptophore  group,  and  with  the  other  anchors  the 
complement  of  the  serum  which  then  destroys  the  bac- 
terium. Now  as  during  immunization  only  intermedi- 
ary bodies  are  produced  in  excess,  while  the  complement 
is  not  increased,  it  often  may  be  that  defence  may  fail 
because  of  deficiency  in  the  amount  of  complement. 
This  possibly  explains  why  it  has  so  far  been  impossible 
to  secure  immune  sera  that  will  protect  against  bacteria 
as  effectively  as  antitoxin  protects  against  toxin,  for 
with  toxin  no  complement  is  required.  The  results  of 
decreased  complement  content  would  be  an  increased 
susceptibiUty  to  infection,  and  this  is  seen  in  snake  bites, 
when  the  venom  uses  up  the  blood  complement  and  the 
patient  often  succumbs  to  bacterial  infection  after  sur- 
viving the  direct  effects  of  the  poison.  In  chronic  dis- 
eases Longcope  claims  that  in  the  later  stages  the  amount 
of  complement  is  much  decrea-sed,  probably  accounting 
for  the  occurrence  of  terminal  septica'mias. 

It  is  probable  that  hemolytic  complement  is  quite  dis- 
tinct from  that  causing  bacteriolysis,  and  that  comple- 
ments for  different  bacteria  can  be  separated  from  one 
another  as  well  as  from  the  agglutinins. 

Welch  has  suggested  that  possibly  the  bacteria  in 
their  turn  may  develop  antilxxlies  to  the  tb-sues  and 
fluids  in  which  they  are  growing.  If  so,  we  have  a  rea- 
sonable explanation  of  the  development  of  toxic  sub- 
stances with  marked  action  on  specific  cells  of  the  host, 
e.g.,  endotheliolysins,  leucolysins.  hemolysins ;  and  also 
the  peculiar  manner  in  which  bacteria  often  attack  only 
certain  tissues,  e.g.,  multiple  septic  arthritis. 

Cytolysis. — Red  corpuscles  lx»ing  merely  a  particular 
sort  of  body  cell  it  might  be  expected  that  lysins  for 
other  celb  could  be  obtaine<l  in  a  similar  manner,  and 
such  is  the  case.  Such  lysins  are  called  by  the  generic 
term  cytoli/sins,  or  cytotoxins,  and  are  specifically  indi- 
cated by  the  name  of  the  cell  concerned,  as  endothelio- 
toxins  or  endotheliolysins,  hepatotoxins,  nephrotoxins, 
etc.  The  lysins  or  toxins  in  this  cate  are  ^milar  in  com- 
position to  the  hemolysins,  that  is.  an  amboceptor  and 
a  complement  group,  and  these  groups  are  in  all  respects 
similar  to  the  components  of  the  ha*molysins  except  that 
the  cvtophile  group  of  the  amboceptor  is  more  or  less 
specific  for  certain  tissue  cells  rather  than  for  red  cor- 
puscles. Such  cellular  toxins  may  be  obtained  bv  im- 
munizing the  animals  against  the  tissue  which  is  in- 
jected emulsionized  into  its  peritoneal  cavity;  but,  as 
with  the  ha»molysins,  they  may  occasionally  appear  in 
normal  serums  of  varioiu*  sorts  of  animals^  It  is  by  no 
means  as  easy  to  determine  the  results  with  tissue  cells 
as  with  red  corpiuscles,  where  the  liberation  of  the  high- 
ly colore<l  hemoglobin  is  easily  detected.  To  some  de- 
gree lytic  changes  can  be  observeil  in  tissue  cells  under 
the  nucroscope,  but  this  is  not  usually  very  satisfactory. 
Another  method  of  observation  consLsts  in  injecting  the 
immune  serum  into  the  lx)dy  of  an  animal,  and  studying 
both  the  symptoms  and  the  anatomic  changes  brought 
about  in  this  way.  The  latter  method  has  found  the 
most  general  application.  A  disturbing  element  in  all 
such  experiments  lies  in  the  difficulty  of  securing  tissue 
cells  of  one  kind  alone  for  injecting.  For  example, 
when  hepatic-tissue  suspensions  are  injected  there  are 
introducetl  at  the  same  time  endothelial  cells,  connec- 
tive-tissue cells,  and  usually  red  corpuscles  and  leuco- 
cytes. Therefore  an  immune  serum  obtained  in  this 
way  would  contain  immune  bo<lies  for  all  these  cells, 
and  it  Ix'comes  impossible  to  ascribe  any  changes  that 
follow  its  injection  into  an  animal  solely  to  effects  of  the 
liepatotoxiiLs.  While  there  are  possible  ways  of  avoid- 
ing manv  of  these  difliculties  they  have  not  been  gener- 
ally applied,  and  much  of  the  earlier  work  is  very  ques- 
tionable on  this  account.  At  the  same  time  that 
cytolysins  are  fornxHl  agglutinins  also  appear,  and  agglu- 
tination of  cells  occurs  as  it  does  with  bacteria  and  cor- 
puscles.    One  of  the  earliest  pieces  of  work  in  this  di- 
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rection  was  with  sperm  agglutinins,  obtained  by  immu- 
nizing with  sperm.  Sucli  serum,  however,  was  not 
apermolytic. 

It  was  at  first  believed  that  it  would  be  possible  to 
obtain  immime  serum  so  specific  for  a  given  organ  or 
tissue  that  by  injection  of  the  proper  immune  serum  a 
given  organ  could  bo  thrown  entirely  out  of  function, 
but  these  ideas  have  not  been  realized,  for  immune 
serums  as  yet  obtained  do  not  show  any  hij?h  degree 
of  specificity  for  the  type  of  cells  used  in  immuniz- 
ing. The  immune  serums  usually  obtained  do,  to  a 
certain  extent,  injure  the  specific  organ,  but  they  also 
often  injure  other  organs  as  much  or  perhaps  even  more. 
Beebe  claims  to  secure  more  specific  sera  by  immuniz- 
ing with  the  nucleo-proteids  of  organs,  but  at  the  time 
of  \%Titing,  this  work  has  not  been  satisfactorily  corrobo- 
rated, Pearce  and  Jackson  being  unable  to  confirm  it. 
In  view  of  the  elementary  condition  of  cytolytic  inves- 
tigations, and  the  afore-mentioned  sources  of  error  in 
much  of  the  work  that  has  already  been  reported,  I  do 
not  feel  justified  in  this  article  in  more  than  briefly  dis- 
cussing the  specific  results  so  far  obtained.  It  should 
also  be  mentioned  that  recently  some  investigators  who 
have  used  care  in  avoiding  hemolysins,  etc.,  in  prepar- 
ing specific  sera  have  not  been  able  to  obtain  as  marKed 
results  as  had  been  earlier  reported. 

Leucocy  to  lytic  Serum. — This  may  be  obtained  either 
by  immunizing  with  leucocytes  obtained  from  exudates 
or  from  the  blood,  or  by  using  emulsions  of  Ivmph  glands. 
The  latter  method  introduces  so  many  cells  besides  the 
lymphocytes  that  it  is  not  desirable.  Specific  leucocyto- 
lytic  sera  agglutinate  leucocytes  and  produce  observable 
morphologic  changes,  in  the  way  of  solution  of  the  cyto- 
plasm and  cessation  of  amoeboid  movements.  Of  the 
leucocytes  the  large  granular  cells  seem  most  affected 
and  the  lymphocytes  least.  When  injected  into  the 
peritoneal  cavity  such  serum  causes  an  apparent  initial 
ieucopenia,  and  later  a  decided  leucocytosis  in  the  peri- 
toneal fluid.  Corresponding  with  this,  if  bacteria  are 
injected  at  the  same  time  as  the  serum,  resistance  is 
found  decrease<l,  but  later  it  is  much  increased.  Such 
serum  also  contains  anticomplement,  according  to  Was- 
sennann,  indicating  that  the  injected  leucocytes  contain 
complement.  Leucotoxin  obtained  by  immunizing 
against  lymphatic  tissue  is  very  thermolabile,  being  de- 
stroyed by  55°  C.  for  thirty  minutes,  and  the  serum  can 
be  only  partially  reactivated  by  the  use  of  fresh  serum. 
Undoubtedly  leucotoxic  amboceptors  are  present  in 
many  normal  sera,  and  their  presence  in  the  serum  of 
certain  cold-blooded  animals  and  in  venom  has  already 
been  shown. 

Endot  hello  lytic  AScnim. — Every  attempt  at  immuniz- 
ing an  animal  with  any  sort  of  fixetl  tissue  must  of  ne- 
cessity involve  the  injection  of  endothelial  cells  as  well 
as  tho.se  specific  to  the  tissue  studied.  Therefore  it  is 
possible  that  cytotoxic  serum  so  obtained  will  contain 
endothelial  toxins  and  so  complicate  any  results  of  intra 
ritam  experiments.  There  is  every  reason  to  believe 
that  endot heliolytic  substances  are  produced  in  this  way. 
Ricketts  found  that  serum  of  animals  immunized  against 
lymph  glands  was  toxic  to  endothelial  cells,  which  was 
indicated  by  hemorrhages  at  the  point  of  injection,  and 
marked  desauamation  of  endot heHum  when  the  injec- 
tion was  mane  into  a  serous  cavity.  In  snake  poisoning 
the  extensive  hemorrhages  are  also  due  to  an  endot  he- 
liolytic principle,  called  by  Flexner  hcemorrhagin.  This 
is  destroyed  by  heating  at  75°  C,  and  is  particularly 
abundant;  in  fact,  the  chief  toxic  agent  in  rattlesnake 
venom. 

Lymphatolytic  Scru?7i. — This  serum  has  lx»en  studied 
recently  by  Kicketts  and  by  Flexner,  immunizing  ani- 
mals with  lymph  glands.  As  might  be  expected  from 
the  nature  of  the  injected  glands  the  resulting  senmi 
contained  endot  heliotoxin.  leucotoxin,  ha^molysin,  lur- 
maglutinin.  leuco-agglutinin,  and  precipitins.  vVhen  in- 
jected into  animals  this  serum  haa  a  miu-ked  effect  upon 
the  spleen  and  lymph  glands,  producing  great  enlarge- 
ment of  these  structures,  which  were  also  congested. 


The  bone  marrow  was  also  somewhat  alTected,  and  when 
marrow  was  used  in  immunizing,  the  myelotoxic  serum 
produced  marked  proliferative  changes  in  the  lymph 
glands  as  well  as  in  the  marrow.  The  changes  produced 
in  the  leucocj'tes  were  the  same  as  those  described  for 
leucotoxic  serum,  indicating  that  the  difl'erent  forms  of 
leucocytes  can  combine  with  inmiune  bodies  produced 
against  lymphocytes.  Leucotoxic  substances  are  said 
to  be  produced  in  the  blood  of  leukemic  patients  who 
have  bleen  treated  with  x-rays  (Capps  and  Smith). 

Nephrolytic  Serum. — It  has  been  claimed  that  if  a 
kidney  is  destroyed  by  ligating  its  vessels  or  ureter  the 
remaining  kidney  develops  serious  degenerative  changes, 
whicli  are  not  present  if  one  kidney  is  entirely  removed. 
This  has  been  attributed  to  the  development  of  nephro- 
toxic substances  produced  in  reaction  to  the  absorption 
of  the  injured  renal  tissue  that  has  been  left  in  the  body. 
Other  methods  of  renal  injury  have  been  thought  to 
produce  similar  effects,  and  serum  of  animals  with  kid- 
ney disease  was  said  to  injure  the  kidneys  of  normal 
animals.  From  this- basis  it  has  been  thought  to  ex- 
plain the  progressive  nature  of  the  chronic  nephritides 
as  the  result  of  nephrotoxins  produced  through  the  ab- 
sorption of  the  injured  cells,  and  which  nephrotoxins 
injure  still  other  cells.  Such  a  process,  however,  in- 
volves the  production  of  cell  toxins  in  an  animal  toxic 
for  its  own  cells,  that  is  autocytotoxins;  and  as  it  has  so 
far  been  practically  impossible  to  produce  autolysins  of 
other  sorts,  it  Is  not  altogether  probable  that  the  kidney 
is  an  exception.  Furthermore,  Pearce  was  unable  to 
produce  isonephrotoxins,  and  could  not  corroborate  the 
results  said  to  have  been  found  in  the  remaining  kidney 
after  ligating  the  vessels  of  the  other.  He  did  obtain 
an  active  heteronephrolysin,  but  al^o  found  that  immu- 
nization with  liver  produced  just  as  actively  nephrolytic 
serum  as  immunization  with  kidney. 

Neurolytic  Serum. — Even  so  highly  specialized  celb 
as  those  of  the  nervous  tissue  seem  to  produce  a  reaction 
with  the  formation  of  immune  bodies.  Perhaps  because 
any  symptoms  produced  by  action  on  the  nervous  sys- 
tem are  so  readily  detected,  and  because  of  the  advanced 
condition  of  our  knowledge  concerning  the  minute  struct- 
ure of  ganglion  cells,  the  results  obtained  with  neuro- 
Ivtic  serum  have  been  particularly  striking.  Perhaps 
the  most  positive  results  are  those  of  Ricketts  and  Rotn- 
stein,  who  found  that  serum  of  rabbits  immunized 
agaiast  the  brainsorcords  of  guinea-pigs  was  highly  toxic, 
when  injected  into  the  ves.sels  of  gtiinea-pigs,  causing 
death  with  various  symptoms  only  explainable  on  the 
as.simiption  of  nervous  lesions.  Microscopically  the 
ganglion  cells  showed  marked  changes  in  tho.'-e  animals 
that  survived  the  injection  long  enough.  All  the  results 
so  far  obtained  have  been  with  heterogeneous  serum. 
Venoms,  particularly  that  of  cobra,  possess  strong  neu- 
rolytic substances,  that  are  the  chief  toxic  agents  in 
most  of  the  venoms  (the  rattlesnake  excepted).  This 
neurolysin  can  be  remove<l  by  saturation  with  nervous 
tissue  from  the  ha^molysin,  and  conversely  the  ha»moly- 
sin  can  be  removed  by  saturating  with  reil  corpuscles, 
thus  corroborating  Wassermann's  experiments  with  tet- 
aniLs  toxin  and  supporting  Elirlich's  theory. 

Thyrolytic  Serum. — The  report  of  Portis  indicates  that 
after  removal  of  all  ho'molysis  as  a  factor  there  do  occur 
changes  in  the  nature  of  excessive  absorption  of  colloid, 
and  proliferation  after  the  order  of  that  seen  in  regenera- 
tion. However,  the  clinical  picture  of  thyroidectomy 
was  not  produced  in  any  case,  and  the  anatomic  changes 
were  not  great.  Beelx>  has  secured  an  antiserum  uy 
immunizing  with  thyroid  nucleo-proteid  which  has  been 
used  with  apparent  success  in  the  treatment  of  exophthal- 
mic goitre.  MacCallum  could  not  obtain  an  anti-serum 
specific  for  the  parathjToid. 

Numerous  reports  may  be  found  indicating  attempts 
with  varying  success  to  obtain  sera  toxic  for  other  tis- 
sues. Among  them  may  be  mentioned  e  pi  the  Holy  sin 
(for  ciliated  epithelium),  spermatotoxin.  hepatolysin,  car- 
diolysnn,  splenolysin,  ana  syncytiolyfnn.  Attempts  at 
the  production  of  inmiune  serum  with  adrenal  by  Ab- 
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bott  resulted  only  in  a  serum  with  great  hemolytic 
power,  but  with  no  particular  effect  on  the  adrenal.  The 
principle  in  all  is  the  same,  but  the  results  as  a  whole 
are  not  now  in  a  state  to  warrant  extensive  considera- 
tion. In  general,  it  can  be  said  that  it  has  not  been 
found  possible  in  this  way  to  throw  out  of  function  one 
particular  organ,  with  or  without  involvement  of  other 
structures.  It  must  be  borne  in  mind  that  we  can  have 
grave  functional  disturbances  without  corresponding 
anatomic  alterations.  There  is  no  reason  known  why 
a  group  of  receptors  of  essential  importance  to  the  func- 
tional manifestations  of  the  cell  may  not  be  quite  inde- 
pendent of  vegetative  functions;  and  with  impairment 
of  these  alone  there  need  be  no  visible  cell  changes. 

//.  Gideon  Wells. 

BiRLIOGRAPHV. 

A  full  di9cu.<t!uon  of  the  principles  of  immunity  and  htpmolynia 
will  be  found  in  Rickett's  **  Infection,  Immimity,  and  Serum 
Therapy,"  Chicago,  1906. 

Excellent  reviews  bearing  upon  these  topics,  to  which  the  reader 
is  referred  for  the  bibliography  of  the  earlier  works,  are  found 
in:  "A  Review  of  Current  Tfaueories  Regarding  Immunity,"  by 
James  Ritchie,  Journal  of  Hygiene,  1902,  ii.;  Ehrlich's 
"Croonian  Lecture,"  in  the  Proceedings  of  the  Royal  Society 
of  London,  1900.  Ixvi.;  and  in  the  book  by  Vaughan  and  Novy, 
•'  Cellular  Toxins,"  1902.  Ehriichs  work  will  be  found  in  de- 
tail in  "  Collected  Studies  on  Immunity,"  translated  by  Charles 
Bolduan,   New  York,  1906. 

References  to  the  later  literature  of  importance  will  be  found  in 
Wells'  "  Chemical  Pathology,"  Philadelphia.  1907.  Concern- 
ing cytotoxins  see  the  compilation  of  literature  by  Sachs, 
Biochemisches  Centralblatt,  1903.  i.,  673  et  wq.;  also  the  arti- 
cle by  Sata.  Ziegler's  Beitrgge,  1906,  xxxix.,  1. 

HARROGATE. — Harrogate  is  situated  in  Yorkshire 
in  the  central  portion  of  England,  midway  between  the 
Irish  Sea  and  the  German  Ocean,  four  and  one-half  hours 
by  rail  from  London.  Its  reputation  depends  not  only 
upon  its  waters  but  as  well  upon  its  climate,  which  is  dry, 
invigorating,  and  with  an  atmosphere  of  remarkable 
purity.  It  has  an  elevation  of  260  to  600  feet  above 
sea-level.  The  town  consists  of  "Low"  and  "High** 
Harrogate,  High  Harrogate  possessing  the  more  bracing 
climate,  while  Low  Harrogate  is  more  sheltered  and  en- 
joys a  reputation  as  a  winter  resort.  There  are  fewer 
rainy  days,  it  is  said,  than  at  most  of  the  other  English 
health  resorts.  Tlie  season  is  from  May  to  September, 
though  the  spa  is  open  at  other  times  of  the  year. 

There  are  about  eit:hty  different  cold  mineral  springs 
at  Harrogate,  most  of  them  containing  sulphur  in  the 
form  of  sulpluiretted  hydrogen  and  sulphide  of  sodium, 
varying  gren.tly  in  strength  and  proportion  of  the  con- 
stituents. The  most  popular  spring  and  the  one 
generally  used  for  drinking  is  the  ''Old  Sulphur  Spring" 
in  the  Royal  Pump  Room,  which  contains  about  0.07 
of  sodium  sulj)hide  and  37  volumes  of  sulphuretted 
hydrogen  i)er  litre;  it  also  contains  12.7  of  common  salt 
and  0.09  oi  barium  chloride,  which  latter  substance^  is  sai(l 
to  act  a**  a  heart  tonic  and  to  obN-iate  any  depressing 
effects  of  the  sulphur.  The  *'Montpellier"  is  the 
strongest  in  sulphur,  estimated  to  contain  0.2  jkt 
litre  of  sodium  sulphide  with  no  sulphuretted  hydrogen. 
The  StarlHH'k  wells,  on  the  contrary',  are  weak  in  sulphur 
and  are  used  for  baths. 

There  are  also  iron  springs,  and  of  these  the  famous 
**Kissingen  Well"  contains  0.13  of  carbonate  of  iron. 
10.0  of  sodium  chloride,  and  1.2  calcium  chloride  jxt 
litre,  and  the  "chloride-of-iron  well"  contains  0.19  of 
chloride  of  iron,  0. 16  of  carbonate  of  iron,  2.o  of  chloride 
of  sodiiun.  and  0.07  of  chloride  of  bariimi  jx^r  litre. 
There  is  also  the  sulphate-of-iron  water  from  the  so- 
railed  "alum  well"  in  the  "bog  field."  containing 
ferrous  sulphate,  ferric  sulphate,  aluminum  sulphate, 
calcium  sulphate,  and  magnesium  sulphate,  about  1.0 
per  litre  of  each. 

The  waters  of  Harrogate  are  applicable  to  about  the 
same  class  of  cases  as  are  treated  at  Homburg  and 
Ivissingen.  although  the  waters  of  these  two  latter  spas 
contain  no  sulphur,  and  Kissingen  contains  no  iron. 
Chlorosis,  anaemia,  hepatic  disorders,  lead  and  mercurial 
poisoning,  chronic  dyspepsia,  constipation,  obesity,  cer- 


tain skin  diseases,  functional  uterine  disorders,  scrofu- 
la, chronic  gouty  and  rheumatic  conditions,  and  bronchitis 
are  all  saici  to  be  benefited  by  the  use  of  these  waters. 
It  is  well  to  remember  that  the  climate,  regular  mode  of 
Uving,  freedom  from  care,  and  the  general  simplicity^ 
of  li^  add  much  to  the  effect  of  the  waters,  and  this 
is  true  of  all  water  cures. 

The  sulphur  waters,  of  which  the  "Old  Sulphur 
Spring"  stands  first  in  importance. — the  chlorides  it 
contains  giving  it  a  special  therapeutic  value, — are  em- 
ployed both  for  drinking  and  in  oaths,  particularly  for 
drinking,  and  are  most  useful  in  functional  hepatic  dis- 
orders, digestive  disturbances,  constipation,  etc.,  gout, 
rheumatism,  chronic  lead  poisoning,  and  extemalTy  in 
eczema  and  psoriasis.  The  chalyhSate  waters  are  em- 
ployed in  anaemia,  albuminuria,  convalescence  from 
prolonged  or  severe  iUness,  scrofula,  and  also  in  chronic 
rheumatic  arthritis. 

The  contraindications  to  the  use  of  these  waters  are 
organic  diseases  of  the  heart,  blood-vessels,  liver,  and 
kidneys,  and  in  cases  of  asthma,  insomnia,  and  neurotic 
conditions  generally. 

The  bath  establishments  are  modem  and  complete. 
The  new  Royal  Baths,  erected  ten  years  ago  at  a  cost  of 
$600,000,  are  called  "one  of  the  sights  of  Europe." 
There  are  special  attendants  for  administering  the  "  Aix 
douche"  as  is  done  at  Aix-les-Bains,  which  are  much, 
eniployed  in  chronic  gouty  and  rheumatic  cases. 

The  accommodations  are  good  and  abundant.  The 
hotels  and  residences  are  built  around  an  open  common 
of  two  hundred  acres:  the  sanitary  conditions  are  ex- 
cellent, and  there  is  an  abundant  supply  of  pure,  soft 
water.  The  amusements  are  music,  tenms,  golif,  cycling, 
cricket,  and  hunting.  The  scenery  about  Harrogate  i» 
very  attractive,  affording  many  interesting  excursions. 

Edward  0.  Otis. 

HEART-BLOCK.— By  this  term  is  meant  that  condi- 
tion in  which,  owing  to  some  interference  with  the 
muscular  connection  Between  the  auricle  and  the  ventri- 
cle (the  auriculo ventricular  bundle  of  His),  there  is  an 
arrest  or  "  block  "  of  the  stimulus  of  contraction  on 
its  way  from  the  auricle  to  the  ventricle.  The  result  of 
this  is  that  the  ventricle  misses  a  beat  or  perhaps  sev- 
eral, while  the  regular  systole  of  the  auricle  is  continued. 

Heart-block  may  be  partial  or  complete.  In  the  for- 
mer there  is  a  definite  ratio  between  the  contraction  of 
the  ventricle  and  that  of  the  auricle;  in  the  latter, 
when  the  block  is  complete,  the  rhythm  of  the  ventricle 
and  that  of  the  auricle  are  entirely  independent  of  each 
other,  the  ventricular  rate  being  the  slower.  In  par- 
tial block  the  ratio  of  the  auricular  to  the  ventricular 
rate  is  2  :  1 ,  3  :  1 ,  or  even  4:1. 

The  question  is  still  unsettled  whether  the  heart -beat 
as  a  whole  is  due  to  muscular  or  to  ner\-ous  impulse. 
The  older  theory,  the  neurogenic  (based  especially  on 
the  work  of  Volkmann  and  Bidder),  placed  the  source 
of  the  heart's  action  in  the  intracardiac  ganglia,  which 
were  assumed  to  be  connected  into  a  co-ordinated  mech- 
anism for  the  purpose  of  obtaining  the  proper  sequence 
of  the  contractions  of  the  individual  heart  segments  (the 
venous  end,  the  auricle,  and  the  ventricle). 

The  myogenic  theory  attributes  the  origin  of  the  nor- 
mal stimulus,  its  rhj'lhmic  character,  and  its  conduc- 
tion through  the  heiui,  exclusively  to  the  muscular  ele- 
ments of  the  organ.  The  action  of  the  extracardiac 
heart  nerves  and  of  certain  heart  poisons  are  referred 
to  a  direct  influence  upon  the  iR^art  nuiscle.  For  several 
vears  the  neurogenic  theory  was  the  favorite;  but  of 
late,  and  particularly  since  the  discovery  of  the  "  bun- 
dle of  His."  the  myogenic  theory  has  received  much 
more  support. 

According  to  the  teachings  of  those  holding  the  myo- 
genic theory,  the  regular  heart  action  is  the  result  of  the 
combined  effect  of  the  four  chief  functions  of  the  heart 
nuKscle,  viz.,  automatic  stimulation,  irritability,  capac- 
ity of  transmitting  the  motor  stimulus  from  one  muscle 
cell  to  another,  and  muscular  contractility.     It  is  at 
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once  evident  that  the  clisturhance  of  one  of  these  cliief 
functions  will  be  followed  by  a  typical  interference 
with  the  summation  of  the  remaining  functions.  The 
degree  of  the  capacity  to  transmit  the  motor  stimulus 
from  one  muscle  or  cell  to  another,  or  the  conductive 
power,  may  be  measured  by  the  interval  of  time  be- 
tween the  auricular  systole  and  the  ventricular  systole. 
Since  the  motor  stimulus  starts  from  the  sinus  venosus 
and  passes  by  way  of  the  auricle  and  ventricle  to  the 
4ipex,  it  is  evident  that  a  certain  time  must  elapse  be- 
tween the  successive  contractions  of  each  of  these  seg- 
ments. The  transmission  Ls  most  sluggish  at  the 
transition  from  one  heart  segment  to  another,  most  dis- 
tinctly so  at  the  transition  from  the  auricle  to  the  ven- 
tricle. It  must  furthennore  be  taken  into  consideration 
that  the  conductive  power,  as  well  as  the  other  heart 
functions,  is  dependent  upon  the  phase  of  the  cardiac 
cycle.  In  the  *'  refractory  "  phase — the  systole — the 
heart  muscle  is  not  capable  of  conduction,  nor  is  it  sus- 
ceptible to  extra  stimulation;  in  other  words,  the  con- 
ductive power  is  destroyed  by  each  systole,  and  gradu- 
ally revives  during  the  diastole.  If  the  conductive 
power  is  lessened  from  any  cause,  such  as,  for  instance, 
asphyxia,  vagus  stimulation,  digitalis,  etc.,  then  the  in- 
terval between  the  auricular  systole  and  the  ventricular 
.systole  is  necessarilv  increased.  This  interval  may  be- 
come so  long  that  tlie  ventricular  systole  sets  in  only  a 
short  time  before  the  next  following  auricular  systole, 
so  that  apparently  there  is  an  inverse  rhythm  m  the 
heart  contraction,  from  ventricle  to  auricle.  When  the 
conductive  power  ns  still  poorer,  the  interval  may  be- 
come interminable,  meaning  that  the  stimulus  is  not 
transmitted.  Thus  one  cardiac  contraction  is  left  out, 
giving  the  muscle  time  for  recuperii^tion  and  accumula- 
tion of  an  improve<l  conductive  power. 

Until  1893  it  was  believed  that  the  auricles  and  ven- 
tricles were  independent  muscles,  separated  by  a  fibrous 
ring.  In  that  year.  Wilhelm  His,  Jr.,  described  what 
has  since  been  known  as  the  *'  auriculo ventricular  bundle 
of  His."  The  subject  attracted  little  attention  at  the 
time,  but  the  researches  of  Retzer,  Hraunig.  Humblet, 
Hering,  Tawara,  Keith.  Erlanger,  and  others  have  not 
only  confirmed  the  existence  of  the  bundle,  but  also 
made  more  clear  its  histological  structure  and  physio- 
logical importance.  This  muscular  bundle  represents 
the  only  miLscular  connection  between  the  auricles  and 
ventricles.  According  to  Dock  {Detroit  Medical  Jour- 
nal, October,  1907) :  **  Retzer  found  the  bundle  about 
18  mm.  long,  2.5  mm.  wide,  and  1.5  mm.  thick.  Accord- 
ing to  Tawara,  that  is  only  part  of  an  extensive  series 
of  fibres,  beginning  in  the  septum  of  the  auricle,  form- 
ing a  node  just  above  the  fibrous  septum  and  later  di- 
viding into  two  legs  which  pass  down  the  ventricular 
septum  and,  breaking  up  into  fine  arborescent  fibres, 
the  fibres  of  Purkinje.  pass  off  to  all  parts  of  the  ven- 
tricle, under  the  endocardium,  at  first  surrounded  by 
connective  tissue,  finally  fusing  with  the  muscle  fibres. 
The  most  recent  investigator,  Fahr,  makes  the  bundle 
40  mm.  long,  coalescing  with  the  heart  fibres  at  both 
ends.  Keith  rather  confirms  Tawara 's  findings,  but  he 
also  finds  that  in  mammals  the  conducting  fibres  are 
more  like  muscle  fibres,  whereas  in  lower  animals  he 
finds  differentiated  fibres  beginning  in  the  veins  and 
running  into  the  auriculo  ventricular  bundle." 

From  the  investigations  of  His  and  Hering  it  was 
learned  that  when  a  small  knife  is  introduced  into  the 
left  auricle  of  a  rabbit,  so  as  to  perforate  the  septum, 
it  is  noted  that  the  ventricle  and  auricle  keep  on  pulsat- 
ing after  the  injury,  but  each  part  with  a  rhythm  of  its 
own.  This  auriculoventricular  allorhythmia,  however, 
occurs  only  in  those  ca.«ies  in  which  the  bundle  of  His  has 
been  iniure<l  or  severe<l ;  whereas  destruction  of  other 
parts  oi  the  septum  is  never  folio we<l  by  this  phenome- 
non. Although  the  remaining  anatomical  connection 
between  the  auricle  and  v<'ntriclo  may  be  preserved,  the 
functional  connection  is  completely  sevoreil  by  a  divi- 
sion of  the  bundle  of  His,  The  ventricles  beat  auto- 
matically, and  in  a  slower  rhythm  than  the  auricles, 


both,  however,  pulsating  regularly;  and  neither  spon- 
taneous nor  artificial  stimuli  pass  from  one  part  of  the 
heart  to  the  other.  Hering 's  experiments  proved  the 
notable  fact  that  His*s  bundle  possesses  the  function  of 
conducting  stimuli  from  the  auricle  to  the  ventricle. 
Hering  arrived  at  the  conchu-ion  that  this  conduction 
is  purely  mu.scular  and  not  nervous,  basing  his  opinion 
upon  the  supposition  that  the  muscular  bundle  has  no 
other  known  function,  and  that  a  conduction  by  way  of 
both  muscle  and  nerve  seems  hardly  probable. 

His  {Deutsche 8  Arch.  f.  klin.  Med.,  64, 1899)  enumerates 
three  po.ssibilities  for  the  origin  of  heart-block:  (1)  an 
abnormal  condition  of  the  ventricular  muscle;  (2) 
changes  in  the  muscular  constituents  which  transmit 
the  stimulus  to  the  ventricle;  (3)  abnormal  influences 
on  the  part  of  the  vagus  nerve,  which  may  also  be  com- 
bined with  abnormalities  of  the  muscle.  Heart -block 
may  result  in  consequence  of  injury  to  the  ventricular 
muscle,  retarding  or  inhibiting  its  conductive  or  con- 
tractile power.  The  damage  may  be  either  temporary 
(over-distent ion.  anaemia,  etc.)  or  permanent  (degen- 
eration, inflammation^).  The  second  possibility  refers 
to  the  muscular  bundle;  and  it  has  been  shown  that 
when  this  bundle  is  destroyeil  the  auricles  and  ventri- 
cles begin  to  beat  independently  of  each  other,  and  at 
an  unequal  rate.  If  the  transmission  of  the  stimulus 
actually  passes  through  this  muscular  bundle,  it  is  evi- 
dent that  localized  disease  of  the  bundle  may  likewise 
give  rise  to  heart -block. 

Erlanger  {Journal  of  Experimental  Medicine,  1905) 
repeatea  the  experiments  of  His  and  Hering,  dividing 
or  compressing  the  auriculoventricular  bundle  in  the 
dog.  The  results  of  these  experiments  showed  that  all 
forms  of  heart-block,  incomplete  and  complete,  can  be 
obtained  by  compression  of  the  bundle  of  His.  A  com- 
parison of  these  observations  with  clinical  experiences 
leads  to  the  conclusion  that  all  the  symptoms  of  Stokes- 
Adams  disease  may  be  explained  by  lesions  which  affect 
the  His  bundle.  Up  to  the  present  time  no  typical  case 
of  this  disease  has  been  described  in  which  tlie  heart- 
block  was  absent ;  heart -block  without  and  with  at- 
tacks of  syncope  representing  only  two  stages  of  one 
identical  process.  R.  J .  E.  Scott. 

HEBOTOMY. — History, — In  a  paper  read  in  Strasburg, 
in  1844,  Lacour  mentions  that  his  teacher  Stolz  advised 
enlar^ng  the  pelvis  by  sawing  through  the  pubic  bone  at 
one  side  of  the  symphysis,  and  demonstrated  his  method 
on  the  dead  subject,  ^^'e  then  heard  nothing  further  of 
this  operation,  now  variously  called  hebotomy,  hebos- 
tomy,  pubctomy,  and  pubiotomy,  until  Gigli,  in  1894, 
again  proposed  it,  belicNnng  that  it  would  do  away  with 
the  disadvantages  of  symphyseotomy  while  retaining  all 
its  advantages.  Bonanli  was  the  first  who  performed  the 
operation  as  suggested  by  Gigli  on  the  living.  In  the 
last  decade  the  number  of  pubotomies  performed  in 
Europe  has  been  rapidly  increasing,  due  in  part  to  the 
marked  development  in  technique  at  the  hands  of  Ddder- 
lein  and  Bumm.  In  this  countiy  but  few  have  been 
performed,  Norris,  Montgomery,  Bill,  and  others  favor- 
ing the  procedure;  while  other  obstetricians  who  admit 
having  done  but  few  or  none  at  all  put  themselves  on 
recorci  as  not  in  favor  of  it. 

Operation. — The  various  methods  employed  di\'ide 
themselves  into  three  groiips-  the  open  by  CUgli,  the 
partly  subcutaneous  by  D6derlein,  and  the  strictly 
subcutaneous  by  Bumm.  Gigli  made  an  oblique  inci- 
sion throuj^h  the  skin  over  the  anterior  surface  of  the 
pubes.  beginning  just  to  the  side  of  the  sjTnphysis  and 
running  downward  and  outward  to  the  tuberculum 
subpubicum,  at  the  outer  border  of  the  labium  majus. 
A  carrier  was  then  inserted  from  above  downward  be- 
hind and  close  to  the  pubic  bone  in  a  line  parallel  to  the 
skin  incision;  to  this  a  Gigli  saw  was  attached  and  drawn 
thrrmgh  behind  the  pnhes  when  the  latter  was  divided. 

Van  der  Veldemoaifiedthe  operation  by  beginning  his 

I   incision  at  the  superior  pubic    spine  and    carrying   it 

obliquely  downward  and  inward  until  he  reached  the 
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labium  majiis  at  the  level  of  the  vestibulum;  he  then 
proceeded  asGigli.  dividing  the  bone  parallel  to  the  skin 
incision.  He  claimed  the  obturator  foramen  would  be 
less  likely  to  be  injured  by  this  method. 

Doderlein  made  a  small  incision  along  the  upper  border 
of  the  pubes,  just  internal  to  the  spine,  and  large  enough 
to  enable  him  to  insert  one  finger  behind  the  bone  \%ith 
which  the  bladder  and  retropubic  tissue  could  be  pushed 
away,  thus  making  way  for  a  carrier  which  he  passer! 
vertically  from  above  do^Tiward  close  to  the  bone 
along  the  finger  as  a  guide.  After  dividing  the  bone 
from  behind  forward,  the  skin  incision  was  closed. 
Henkel  made  a  similar  skin  incision,  after  which  ho 
separated  the  periosteum  from  the  anterior  and  poste- 
rior surfaces  of  the  bone.  With  a  specially  de\'ised  in- 
strument he  then  carried  the  saw  from  above,  between  the 
posterior  surface  of  the  bone  and  its  periosteal  covering, 
down  to  the  lower  border  of  the  puoes,  where  it  was 
graspcMl  by  another  instrument  passed  between  the  ante- 
rior surface  of  the  bone  and  its  periosteal  covering  and 
drawn  up  in  front  of  the  bone;  the  latter  was  then 
divided  from  below  upward.  Henkel  claims  that  as 
the  process  of  saN^nng  is  done  under  cover  of  the  perios- 
teum there  is  less  chance  of  injuring  the  bladder  and  soft 
parts. 

Bumm  makes  no  incision  at  all,  but  uses  a  sharp- 
pointed  carrier  which  he  inserts  2  cm.  from  the  median 
line,  carrying  it  from  below  upward,  closely  hugging  the 
lower  border  and  posterior  surface  of  the  bone,  and  doing 
it  under  guidance  of  two  fingers  in  the  vagina.  The 
carrier  comes  out  2  cm.  from  the  median  line  just  insi<le 
the  pubic  spine,  when  the  Gigli  saw  is  attached  and  drawn 
behmd  the  bone,  the  latter  then  being  divided  from  be- 
hind forward. 

Gigli's  and  Van  der  Velde's  open  operations  were  not  a 
very  great  improvement  on  symphyseotomy,  since  the 
great  danger  in  both  lies  in  the  large  easily  infected  inci- 
sion. These  operations  have  practically  been  aban- 
done<l,  and  to-day  the  partly  and  the  strictly  subcuta- 
neous operations  are  mostly  performed,  each  having 
received  numerous  though  unimportant  modifications. 
There  is  Httle  difference  whether  the  needle  is  passed 
from  above  or  below,  whether  the  hebotomy  is  performed 
on  the  side  of  the  fetal  occiput  or  not,  the  left  side  being 
usually  selected  as  it  is  more  convenient  for  the  operator. 
As  regards  the  relative  merits  of  the  Bumm,  D6derlein, 
and  Henkel  methods,  it  may  be  said  that  in  the  latter 
two  there  is  less  danger  of  injuring  the  bladder  with  the 
carrier,  and  with  Henkel's  metho<l  there  is  also  less  danger 
of  inj  uring  it  during  t  lie  process  of  sawing.  These  t  wo  are 
therefore  the  operations  of  choice  when  the  head  is 
engaged  and  presses  the  bladder  against  the  pubes.  or 
when  we  have  reason  to  suspect  a  bladder  adnorent  to 
the  pubes  as  we  sometimes  find  it  after  iK'lvic  inflam- 
mations, or  when  large  arteries  are  felt  pulsating  on  the 
posterior  surface  of  the  bone.  At  other  times  Bunun's 
simple,  easy  ni(»thod  is  preferable,  there  being  no  incision 
and  consequently  less  chance  of  sepsis,  especially  if  the 
genital  tract  is  already  infected. 

No  matter  which  method  is  employed,  the  patient  is 
placed  in  th(*  lithotomy  position  and  prepared  for  ojxTa- 
tion.  The  bladder  must  always  l>e  emptied,  and  if  a 
metal  catheter  can  be  used  it  may  he  possible  to  tell  just 
to  which  side  the  bladder  is  pushed.  The  bone  sliould 
be  (hvided  just  internal  to  the  pubic  spine,  but  as  the 
latter  can  often  not  be  felt  it  is  a  good  rule  to  divide  it 
two  centimeters  from  the  median  line.  The  labium 
majus  should  always  be  pulled  well  toward  the  metlian 
line  and  held  there  so  that  when  released  the  skin  wound 
will  not  come  directly  opposite  the  bone  wound.  While 
passing  the  carrier  the  head  should  be  pushed  up  as  much 
as  possible  and  if  the  abdomen  is  |)endulous  the  abdom- 
inal wall  should  also  be  pulled  up,  both  precautions 
to  avoid  injuring  the  bladder.  The  arc  in  which  the  saw 
is  liehl  shouhl  be  120°  to  l.W  as  it  is  hable  to  break  if 
held  at  a  shariKT  angle;  even  so,  it  is  ^\'ise  to  have  at 
least  three  saws  reacly  for  use.  When  the  bone  has 
been  divided  the  amount  of  separation  must  be  watched, 


and  any  blee<ling  after  sawing  should  be  controlled  by 
pressure  from  without  and  ^iithin  the  vagina  for  a  few 
momenta  before  proceeding.  At  this  stage  there  are 
usually  no  tears  since  the  bones  do  not  separate  suddenly. 
The  question  now  arises  whether  to  deliver  at  once  or  to 
await  a  spontaneous  birth.  We  should  deliver  at  once 
if  the  condition  of  mother  or  child  demand  it,  if  the 
patient  is  a  multipara  with  relaxed  soft  parts,  or  if  the 
paitis  were  already  poor  before  the  operation.  The  ob- 
jections wliich  are  advanced  against  waiting  are  that 
it  is  cruel  and  that  many  children  have  to  be  delivered 
with  forceps  later.  As  a  matter  of  fact  labor  is  not  made 
more  painful  by  pubotomy.  and  the  forceps  operation 
which  is  done  later  is  usually  only  a  low  one.  Tears  in 
the  anterior  vaginal  wall  occur  no  matter  wliich  procedure 
is^  adopted,  but  occur  less  frecjuently  uith  spontaneous 
birth  so  that  the  latter  is  preferable  in  primiparse  with 
rigid  soft  parts,  provided  the  child  is  in  good  condition 
and  the  pains  were  strong  Ix^fore  operation.  If  it  is 
decided  to  deliver  at  once  there  is  again  a  difference  of 
opinion  as  to  whether  labor  should  be  completed  by  ver- 
sion or  forceps ;  the  results  so  far  are  ecjually  good  with 
each,  the  procedure  to  be  adopted  depending  upon  the 
individual  case.  Forceps  or  version,  it  is  well  to  remember 
to  pull  down  in  the  axis  of  the  birth  canal  and  to  deliver 
slowly,  for  many  unnecessary  tears  in  the  anterior  vagin^ 
wall  have  lx*en  made  by  pulling  forward  too  soon  and  too 
rapidly.  If  during  delivery  one  suspects  a  large  tear  in 
the  anterior  vaginal  wall  it  is  well  to  fix  a  rubber  catheter 
in  the  urethra,  as  the  latter  is  sometimes  hard  to  find  in 
trying  to  repair  the  rent.  Immediately  after  delivery 
the  bladder  should  be  catheterized  and  if  no  blood  is 
obtained  the  bladder  has  probably  not  been  injured; 
on  the  other  hand  bloody  unne  does  not  necessarily  mean 
a  fistula,  as  it  might  have  been  caused  by  contusion  of  the 
tissues;  nevertheless  if  the  urine  is  bloody  a  permanent 
catheter  should  be  left  in  place.  After  delivery  all  tears 
should  be  repaired  and  pressure  made  in  the  vagina  and 
pubic  region  with  gauze,  this  acting  as  a  prophylactic  of 
large  ho^matomata. 

Accidents  During  Operation. — The  hemorrhage  is  rarely 
large  enough  to  cause  any  anxiety.  A  severe  hemorrhage 
might  be  caused  when  there  is  an  extensive  anastomosis 
between  the  branches  of  the  obturator  and  epigastric 
arteries  or  if  the  obturator  foramen  is  injured;  if  the 
former  is  present  the  vessels  can  be  felt  pulsating  behind 
the  pubes,  the  Doderlein  operation  thenoeing  preferable; 
if  the  latter  happens  the  vessels  ninning  through  it  are 
injured,  an  accident  which  can  be  avoided  by  dividing^ 
the  pubes  internal  to  the  tubercle,  as  the  foramen  never 
extends  internal  to  the  spine.  The  usual  unavoidable 
source  of  hemorrhage  is  the  crus  of  the  corpus  cavemo- 
sum.  this  being  injured  by  the  carrier,  saw,  or  during  the 
separation  of  the  bones,  but  t  he  amount  is  never  alarming. 
The  dangers  of  pubotomy  are  in  proportion  to  the  soft 

f)arts,  and  foremost  among  the  latter  is  the  bladder,  it 
laxang  been  injured  with  every  modification  of  the 
operation,  either  directly  with  the  carrier  when  there  is 
usually  no  fistula  formed,  or  by  the  saw,  or  it  may  tear 
with  the  vagina  during  deliver^',  es|x*cially  if  there  be  old 
a<lhesion8  between  it  and  the  vagina.  In  reading  over 
one  hundred  cases  in  literature  I  found  a  bladder  nst ula 
in  ten  of  them,  many  of  the  latter  ha\'ing  healed  sponta- 
neously. Vaginal  tears  alone  may  occur  and  can  usually 
be  ea.sily  repaired.  In  about  fiiteen  per  cent,  of  all  pu- 
botomies  they  are  connected  with  the  cut  surfaces  of 
the  pubes.  How  to  avoid  the  various  accidents  has  been 
discussed  under  ojx?rations. 

Pelvic  Changes  Immediately  after  Operation. — Sellheim, 
Kromer,  and  Tandler  have  demonstrated  on  the  dea<l 
j)erson  that  the  amount  of  room  gained  is  the  same  as 
after  symphyseotomy  and  that  both  sides  of  the  pelvis 
are  e(pially  enlarged.  Others  hold  that  the  side  on  which 
the  o|)eration  is  fxirformed  is  enlarged  a  little  more  than 
the  other.  Three  centimetres  separation  of  the  bone 
caus<\s  the  true  conjugate  to  increase  one  centimetre 
and  the  transverse  diameter  at  the  brim  one  and  a  half 
centimetres,  the  outlet  being  enlarged  to  a  much  less 
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degree.  Four  centimetres  separation  of  the  bones  does 
not  affect  the  sacroiliac  synchondrosis,  while  six  centi- 
metres separation  does. 

Ajter-treaiment. — This  is  simple,  the  patient  is  kept 
on  her  back  for  twelve  days,  an  ordinary  tight  abdominal 
binder  extending  halfway  down  the  thighs  and  a  sand 
bag  on  either  side  being  considered  sufficient  support  for 
the  pelvis,  the  old  special  apparatus  and  rubber  band- 
ages having  been  abandoned;  m  fact  they  are  considered 
detrimental  nowadays,  the  separation  of  the  sawed  ends 
being  considered  favorable  to  a  permanent  pelvic  en- 
largement. On  the  sixteenth  day  the  bones  are  as  a 
rule  so  nrmly  united  that  the  patient  may  begin  to  walk; 
it  is  not  necessary  to  wait  until  movements  of  the  frag- 
ments can  no  longer  be  detected. 

Mode  of  Healing. — The  fact  that  six  months  after  a 
pubolomy  a  firm  callus  was  felt,  function  was  good, 
and  movement  of  the  cut  ends  was  absent  (sometimes 
it  is  still  present)  led  early  observers  to  believe  that 
the  union  was  always  a  bony  one.  While  this  may  be 
so  occasionallv,  the  greater  majority  of  aj-ray  pictures 
six  months  after  pubotomy  show  a  light  spot  between 
the  cut  bony  ends,  from  which  we  must  conclude  that 
the  callus  is  not  bony  and  will  not  become  bony,  for  it  is 
well  known  that  where  there  is  no  bony  union  of  a  fract- 
ure six  montlis  aft-er  it  occurred  there  will  never  be  one. 
Palpation,  firm  union,  faultless  function  thus  furnish  no 
criterion  for  the  character  of  the  callus.  The  a^ray 
findings  were  substantiated  histologically  and  chemically 
by  Oflfergeld  and  Sellheim,  who  experimented  on  animals. 
Tney  found  that  microscopically  the  callus  consisted  only 
of  connective  tissue  and  cartilage,  while  the  chemical 
examination  showed  nine-tenths  organic  and  one-tenth 
inorganic  matter,  there  being  practically  no  inor^:aiiic 
salts  as  compared  to  normal  bone,  the  latter  containing 
two-thirds  inorganic  matter.  They  found  the  consist- 
ency of  the  callus  varied  ^lith  the  amount  of  the  inor- 
gamc  matter,  the  latter  being  increased  if  the  cut  ends 
of  the  bone  were  rubbed  against  each  other  at  intervals, 
or  a  bandage  was  occasionally  applied  around  the  limb 
(Bier's  hyperaemia).  While  the  latter  procedures  made 
the  callus  harder,  they  never  caused  tne  formation  of 
bone,  as  osteoblasts  were  always  absent.  Feeding  of 
phosphorus  and  lime  had  no  effect  on  the  callus. 

The  Permanent  Enlargement  of  the  Pelvis  and  Fulure 
Pregnancies. — As  the  x-ray  pictures  show  the  cut  bony 
ends  still  separated,  though  united  by  a  firm  non-bony 
band  at  the  end  of  six  months,  the  true  conjugate  must 
remain  enlarged,  and  various  statistics  bear  this  out, 
among  them  Kannengiesser's  of  eighteen  cases,  with  en- 
largement of  from  one-half  to  one  and  a  half  centime- 
tres. This  permanent  enlargement  of  the  true  conju- 
gate does  not,  however,  necessarily  mean  that  the  inlet  of 
the  pelvis  is  permanently  enlarged,  for  the  callus  may 
protrude  far  enough  backward  to  become  an  obstruction 
at  a  future  delivery.  The  latter  occurrence  is,  however, 
the  exception,  the  majority  of  the  pelves  showing  no  such 

f)rojection;  their  inlet,  therefore,  being  permanently  en- 
arged.  In  ten  successive  cases  of  Preller  there  was  no 
such  posterior  projection  of  the  callus.  Even  though  a 
majonty  of  the  pelvic  inlets  are  permanently  enlarged,  it 
is  by  no  means  certain  that  all  future  deliveries  will  be 
non-operative,  for  the  enlargement  may  not  be  sufficient, 
but  some  will  certainly  be  spontaneous.  Baisch  reports 
seven  patients  who  had  had  a  hebotomy  performed 
and  who  became  pregnant  again;  four  were  delivered 
spontaneously  anci  on  three  a  second  pubotomy  was 
performed.  In  eight  of  Kannengiesser's  patients  three 
of  the  succeeding  deliveries  were  spontaneous,  in  three 
labor  was  induced  prematurely,  one  was  pubotomized, 
and  in  one  a  cesarean  section  was  performed. 

Prognosis. — ^The  results  for  the  child  have  not  been  so 
good  as  for  the  mother.  Out  of  226  births  after  pubot- 
omy all  but  15  children  were  delivered  in  good  con- 
dition, a  mortality  of  not  (juite  7  per  cent.  The  deaths 
were  usually  due  to  pressure  from  forceps,  or  occurred 
after  version  when  the  head  could  not  be  delivered 
rapidly  enough. 


The  maternal  mortality  of  different  operators  varies 
from  2  to  6  per  cent.  1  have  collected  366  cases  and 
found  a  mortality  of  3.2  per  cent.,  a  small  number  when 
we  consider  the  many  errors  which  are  stlre  to  make  the 
results  of  a  young  operation  worse  than  they  should  be. 
The  deaths  usually  occurred  in  patients  who  had  been 
previously  infected,  sepsis  being  the  cause.  Even  if  the 
histories  are  reliable  we  cannot  lose  sight  of  the  fact  that 
the  injuries  of  the  soft  parts  during  operation  increase 
the  liability  of  sepsis.  One  death  was  due  to  chloro- 
form, one  to  an  uncontrollable  hemorrhage  (von  Ros- 
thorn's  patient),  and  several  to  pulmonary  embolism,  the 
latter  following  thrombophlebitis,  which  occurs  more  fre- 
quently after  a  pubotomy  than  after  normal  deliveries. 

Morbidity. — Fifty  per  cent,  of  the  patients  experience 
slight  annoyances,  usually  due  to  a  slight  infection  of 
the  injured  soft  parts,  or  to  a  heematoma  which  usually 
disappears  after  three  weeks,  or  to  thrombophlebitis. 
Outside  of  being  more  likely  to  get  a  prolapse  of  the 
anterior  vaj^inal  wall  the  ultimate  resiilts  are  perfect, 
as  the  patient's  gait  and  ability  to  work  are  never 
affected. 

Indications  and  Comparisons  with  Other  Operations.-^ 
Various  figures  have  been  mentioned  as  the  lowest  grade 
of  contraction  in  which  pubotomy  may  be  performed. 
To  fix  a  limit  is  impracticable,  as  tne  size  and  compressi- 
bility of  the  head  must  be  considered.  This  much  may, 
however,  be  said:  whenever  the  operation  is  performed 
on  a  flat  pelvis  the  true  conjugate  must  be  at  least  6.75 
cm.,  when  on  a  justo-minor  pehis  at  least  7.5  cm., 
furthermore  the  child  must  be  alive.  These  condi- 
tions fulfilled,  the  operation  has  been  advocated  for 
the  following  conditions: 

1.  Mother  not  infected  and  when  from  the  beginning 
the  disproportion  in  size  between  head  and  pelvis  makes 
it  impossible  to  hope  that  the  head  can  pass  through 
the  pelvic  brim. 

2.  Similar  conditions  to  No.  1,  except  that  mother  is 
infected  or  there  is  a  suspicion  of  infection  on  account  of 
examinations  under  doubtful  asepsis. 

3.  Mother  not  infected,  some  cloubt  as  to  relation  in 
size  between  head  and  pelvis,  and  when  in  spite  of  good 
contractions  the  head  still  moves  freely  above  the  brim, 
especially  in  a  multipara  who  had  a  previous  still-birth. 

4.  Similar  conditions  to  No.  3  except  that  mother  is 
infected  or  there  is  a  suspicions  of  infection  on  account 
of  examinations  under  doubtful  asepsis. 

5.  Impacted  face  presentation,  chin  posterior  after 
attempted  rotation  with  forceps  without  success. 

6.  Head  engaged,  no  headway,  time  for  version  passed, 
after  an  attempted  delivery  with  forceps  without 
success. 

From  the  above  it  at  once  becomes  clear  that  pubot- 
omy is  occasionally  a  competitor  of  symphyseotomy, 
perforation  of  the  living  child,  induction  of  premature 
labor,  cesarean  section,  version,  and  high  forceps.  Per- 
foration of  the  living  child  is  rarely  if  ever  indicated,  and 
symphyseotomy  has  been  aboncioned  in  this  country 
and  by  most  chnicians  in  Europe  on  account  of  its  many 
disadvantages,  so  that  we  may  at  once  eUminate  these 
two  operations  from  the  above  fist.  As  regards  induction 
of  premature  labor  it  is  but  seldom  a  competitor,  as  the 
majority  of  the  patients  U8!ially  do  not  come  under  our 
observation  until  in  labor;  if.  however,  we  see  the  woman 
early  the  question  of  choosing  between  premature  labor 
and  pubotomy  arises.  The  mortality  ot  the  mothers  is 
less  in  the  former  than  in  the  latter,  but  that  of  the  infants 
is  only  seven  per  cent,  as  against  twenty  per  cent,  after 
prematurely  induced  labor,  so  that  there  is  but  little 
preference  when  we  have  the  opportunity  to  choose; 
in  fact  the  combination  of  the  two  methods  has  been  sug- 
gested by  some,  in  order  that  the  head  will  not  be  too 
large  and  cause  too  great  a  separation  of  the  bones  and 
that  the  induction  will  not  be  too  early  with  its  consequent 
dangers  for  the  child.  In  the  greater  number  of  cases 
the  time  favorable  to  the  induction  of  premature  labor 
has  passed  and  cesarean  section,  version,  and  high  for- 
ceps remain  as  the  only  competitors  of  pubotomy. 
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Under  the  above  heading  indication  No.  1  our  choice 
can  lie  only  between  cesarean  section  and  pubotomy. 
Under  these  conditions  the  resuUs  of  cesarean  section  m 
the  hospitals  in  this  country  have  been  excellent.  A.  B. 
Davis  at  the  New  York  Lying-in  Hospital  lost  only  4 
patients  out  of  a  total  of  38,  ^1  these  navin^  been  pre- 
viously infected,  so  that  the  mortality  is  nil  m  cesarean 
section  as  regards  mothers  in  clean  cases,  with  the  addi- 
tional advantage  that  the  operation  is  free  from  ha»ma- 
tomata  and  injuries  of  the  soft  parts  and  that  the  patient 
is  able  to  attend  to  her  work  at  an  earlier  date.  Only  2 
children  (in  the  clean  ca.ses)  were  not  alive  when  the 
moChers  were  discharged.  We  thus  see  that  here  cesarean 
section  is  preferable  to  pubotomy,  unless  the  surround- 
ings are  not  adapted  for  cesarean  section  or  the  operation 
b  refused,  or  when  there  is  a  prolapsed  pulsating  cord  in 
which  case  the  preparations  for  the  cesarean  operation 
might  take  too  long. 

Under  indication  No.  2,  we  can  again  choose  only 
between  cesarean  section  and  pubotomy.  Here  the  gen- 
erative tract  is  infected,  under  which  cireumstances  a 
cesarean  operation  Ls  dangerous  as  the  peritoneal  cavity 
is  opened  and  general  peritonitis  easily  results.  Davis 
lost  4  out  of  6  infected  cases,  a  much  higher  mortality 
than  in  the  infected  cases  in  which  a  pubotomy  was 
done.  Pubotomy  is  therefore  preferable  in  these  cases; 
the  chances  for  the  child  are  the  same  in  both  procedures. 

Under  indication  No.  3  it  is  more  difficult  to  decide; 
personally,  1  believe  that,  in  a  hospital,  cesarean  section 
would  give  the  best  results,  but  if  we  cannot  do  it  we 
must  decide  between  pubotomy,  version,  and  high  for- 
ceps. If  high  forceps  requires  too  much  force,  pubotomy 
is  to  be  preferred,  as  more  children  will  be  aischarged 
alive,  the  chances  for  the  mother  being  about  equal.  If 
version  is  decided  upon  and  there  seems  to  be  any  doubt 
as  to  the  head  pacing  the  brim,  it  is  well  to  pass  the 
carrier  and  lay  the  saw  in  place  before  doini^  the  version, 
so  that  the  bone  can  be  sawed  through  quickly  if  there 
is  any  difficulty  in  extracting  the  head. 

Under  indication  No.  4  the  same  remarks  apply  as 
under  No.  3  except  that  cesarean  section  is  excluded 
on  account  of  the  existing  infection. 

Under  indications  Nos.  5  and  6,  pubotomy  only  is 
indicated. 

That  pubotomy  can  he  easily  performeil  in  private 
practice  is  evident  from  the  fact  that  many 'have  been 
successfully  performed  in  the  out-patient  departments 
of  German  chnics;  it  is  also  eminently  more  suitable  for 
the  general  practitioner  than  cesarean  section. 

C.  Frederic  Jellinghaus. 

HELMITOL  is  hexamethylenetetramine  anhydrometh- 
ylene  citrate,  C7He()7.(CHa)eN4.  It  occurs  in  colorless 
crystals,  soluble  in  ten  parts  of  water,  almost  insoluble 
in  alcohol  and  ether.  It  is  slowly  decomposed  in  dilute 
acid  solutions,  readily  in  alkaline  solutions  with  the  lib- 
eration of  formaldehyde.  Solutions  have  an  acid  taste 
and  reaction. 

Helmitol  is  a  urinary  antiseptic  in  much  the  same 
manner  a.s  is  hoxamethylenamine.  It  is  equally  efficient 
in  acid  or  alkaline  urine.  Used  in  chronic  urethritis, 
cystitis,  and  chronic  affections  of  the  bladder,  it  arrests 
tne  alkaline  fermentation  of  the  urine,  relieves  tenes- 
mus, and  is  said  to  be  espt»cially  useful  in  pyelitis  and 
as  a  urinary  disinfectant  following  typhoid  fever.  Dose: 
10-15  grains  (0.6-1.0).  John  W.  Wainn'ght. 

HEMLOCK,  POISONING  BY— The  water  hemlock 
{Conium  maculatum)  is  a  small  herb,  belonging  to  the 
natural  order  Umbellifcne.  It  is  indigenous  in  Europe, 
but  has  established  itself  in  other  countries.  It  is  re- 
garded a.s  the  poison  used  by  the  ancient  Athenians  in 
putting  criminals  to  death,  and  has  become  famous  in 
conse<iuence  of  its  use  in  the  case  of  Socrates. 

The  poisonous  properties  exhibited  by  several  parts 
of  the  plant,  especially  the  fruit,  are  due  to  several  al- 
kaloids, of  which  coniine  is  the  most  important.  Its 
formula  is  CVH^X.    It  is  a  colorless  liquid,  specific  grav- 


ity about  0.880,  not  very  soluble  in  water.  It  boils  at  a 
temperature  considerably  above  that  of  water,  and  has 
a  distinct  rotary  action  on  polarized  light.  Its  odor  is 
strong  and  disagreeable. 

Cases  of  henilock  poisoning  have  been  mostly  acci- 
dental, parts  of  the  plant  having  been  mistaken  for 
edible  herbs,  such  as  parsley.  The  iollowing  are  the  most 
marked  symptoms:  Headache,  vertigo,  cnlated  pupils, 
a  prickling  sensation  in  the  extremities,  with  gradually 
developing  paralysis.  This  latter  usually  begiiis  in  the 
legs.  The  paralytic  condition  extends  to  the  muscles  of 
the  trunk  and  neck,  speech  and  deglutition  become  im- 
perfect, and  finally  asphyxiation  may  occur  by  failure  of 
the  respiratory  muscles.  The  mind  is  not  mucli  impaired 
until  the  latest  stages  of  the  case.  Convulsions  may  occur 
at  an  advanced  stage.  A  case  may  last  several  hours, 
but  is  likely  to  be  much  more  rapid  in  its  progress,  death 
sometimes  occurring  in  a  few  minutes.  The  poisonous 
dose  is  small,  but  cannot  be  accurately  fixed  from  the 
data  at  hand. 

Tannin  and  animal  charcoal  have  some  antidotal  value, 
but  the  thorough  washing  out  of  the  stomach  will  be 
found  to  be  of  most  advantage  and  should  be  institute 
as  soon  as  possible.  Artificial  respiration  may  be  re- 
quired in  the  advanced  stages  of  the  case.  The  marked 
paralytic  condition  suggests  the  cautious  use  of  strych- 
nine m  very  small  doses  hypodermically. 

The  detection  of  the  characteristic  alkaloid  is  a  difficult 
matter,  but  its  peculiar  odor  will  be  of  value.  More  im- 
portant, from  a  practical  medical  point  of  view,  is  the 
recognition  of  parts  of  the  plant.  These  should  be  care- 
fully examined,  and  compared  with  authentic  specimens, 
or  mistakes  will  be  made,  for  species  of  l^mbelliferaB  are 
often  difficult  to  differentiate.  The  post-mortem  appear- 
ances are  not  characteristic.  Henry  Leffmann. 

HICCOUGH  (singultus)  is  caused  by  a  spasmodic  con- 
traction of  the  diaphragm,  with  suciden  closure  of  the 
glottis.  The  condition  may  be:  (a)  Irritative,  as  when 
the  spasm  is  excited  by  swallowing  hot  or  dry  food, 
disease  of  the  lower  extremity  of  the  oesophagus,  gastric 
or  intestinal  indigestion;  (b)  inflammatory ,  occurring  in 
gastritis,  peritonitis,  appendicitis,  hernia,  internal  strang- 
ulation, or  typhoid  fever;  (c)  specific,  in  which  the  con- 
dition accompanies  cancer  of  tne  stomach,  mediastinal 
tumor,  gout,  diabetes,  nephritis,  or  other  constitutional 
disease;  (d)  reflex  or  neurotic,  occurring  in  h3r8teria, 
cerebral  tumor,  epilepsy,  emotional  disturbance,  shock, 
or  from  peripheral  irritation.  The  attacks  vary  in  dura- 
tion from  a  few  hours  to  several  weeks  or  months. 

The  prognosis  is  seldom  unfavorable  except  when  the 
spasm  complicates  some  serious  organic  disease. 

Treatment. — In  the  less  severe  cases  many  of  the 
popular  remedies  are  effective,  as  holding  the  breath, 
taking  a  drink  of  cold  water,  swallowing  ice,  salt,  vine- 
gar, lemon-juice,  or  strong  brandy,  a  sudden  fright,  or 
the  induction  of  sneezing.  Prolonged,  firm  pressure  in 
the  epigastrium,  a  tight  bandage  around  the  lower 
thorax,  massage  of  the  abdomen,  faradization,  an  emetic, 
passing  the  oesophageal  sound,  or  lavage  of  the  stomach, 
will  relieve  some  of  the  more  severe  cases.  The  cold 
pack  is  often  promptly  curative.  Of  internal  remedies 
there  are  many,  but  they  must  be  tried  in  succession  in 
the  worst  cases,  and  none  is  infallible.  Of  these,  the  best 
are:  Cocaine,  gr.  i  (0.01),  spirit  of  chloroform,  3  ss.  (1.8), 
cotleine,  gr.  ss.  (0.03),  asafoetida,  and  the  bromides. 
Morphine  may  be  employed  hypodermically  in  the  worst 
cases,  but  its  effect  is  transitory.  Pilocarpine,  nitro- 
glycerin, apomorphine,  and  inhalations  of  cluoroform  or 
amyl  nitrite  may  be  curative.  Pressure  on  the  lower  part 
of  the  thorax  or  over  the  phrenic  nerve,  and  galvanism 
may  be  tried.  James  M.French. 

HUNYADI  JANOS  SPRING,  AUSTRIA.— A  mineral 
spring  at  Ofen,  Hungary,  a  part  of  Budapest.  The  active 
ingredients  are  the  sulphates  of  sodium  and  magnesium. 
The  following  table  shows  the  proportions  in  which  they 
occur  in  the  various  Hungarian  waters. 
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One  Litre  of  Water  Contains  : 


Hunyadl  Janos 

Fiuii»>Jo0ef 

Apenta 

PuellDE 

mediicbflhall 

klssliiKen  Bitterquelle. . . . 


Sodium  sulptuite. 
Grams. 


23.65 

23.18 

15.40 

9.50 

6.U5 

5.80 


Maffnesium  sulphate. 
Grams. 


22.35 
24.78 
24.40 
10.85 
5.15 
5.00 


The  following  is  an  analysis  of  the  Hunyadi  Janes 
water  by  Professor  Bunsen.  One  pint  contains :  Sodium 
carbonate,  gr.  13.20;  ferrous  (oxide)  carbonate,  gr.  0.08; 
calcium  carbonate,  gr.  6.04;  strontium  carbonate,  gr.  0.19; 
sodium  chloride,  gr.  ll.»54;  potassium  sulphate,  gr.  1.67; 
sodium  sulpliate,  gr.  128.97;  magnesium  sulphate,  gr. 
187.98;  silicious  earth,  gr.  0.09.  Total,  299.76  grains. 
Free  and  partly  combined  carbonic  acid,  8.06  cubic 
inches. 

Other  well-known  waters  of  like  character  are  those  of 
the  Rubinat  Condal,  Eubinat  Serre,  and  Rubinat  Llorach 
Springs  in  Spain. 

The  taste  of  these  waters  is  disagreeably  bitter,  much 
like  a  solution  of  "^  Epsom  salts,"  although  it  is  said  to  be 
somewhat  modified  by  the  presence  of  free  carbonic  acid 
and  the  other  salts;  at  best,  however,  they  are  not  a 
pleasant  drink. 

These  sulphated  bitter  waters  are  much  employed 
either  as  an  occasional  aperient,  or  in  liabitual  constipa- 
tion and  in  dyspepsia  accompanied  by  constipation.  They 
are  also  a  serviceable  laxative  in  small  doses  m  pregnancy, 
arteriosclerosis,  cardiac  disease,  and  other  morbid  Qonai- 
tions  in  which  an  unstimulating  laxative  is  desired.  In 
large  doses  they  are  indicated  where  a  rapid,  full  evacu- 
ation of  the  bowels  is  the  end  in  view.  In  brief,  in  all 
the  innumerable  conditions  in  which  a  "dose  of  salts  "  is 
indicated,  these  bitter  waters,  which  are  practically  a 
solution  of  salts,  can  be  used.  The  usuat  dose  of  the 
strong  bitter  waters  is  from  a  half  to  one  wineglassful 
taken  on  an  empty  stomach.  In  emergency  cases  a  larger 
dose  can  be  taken — from  three-quarters  to  one  tumberful. 

Edward  O.  Otis. 

HYPERiCMIA,  ARTIFICIAL,  AS  A  THERAPEUTIC 
AGENT. — During  recent  years  August  Bier  has  de- 
veloped a  method  of  treating  a  great  variety  of  diseases 
by  the  production  of  locahzed  hyperemia.  The  exact 
{>osition  of  this  therapy  cannot  be  defined  at  the  present 
time,  but  in  \'iew  ot  the  fact  that  it  has  proven  very 
useful  and  effective  in  the  hands  of  a  great  many  physi- 
cians and  surgeons,  it  seems  destined  to  play  an  impor- 
tant part  in  the  treatment  of  many  disea/^es.  As  with 
most  new  agent. s,  hyperiemia  produced  by  the  technique 
elaborated  by  Bier  has  been  extoIle<l  by  Pome  in  a  most 
exaggerated  manner  and  it  will  undoubtedly  require 
years  of  patient  study  and  ol)servation  before  the  proper 
place  is  allotted  to  this  useful  therapeutic  agent.  Ex- 
aggeration and  overenthusiasm  work  injury  and  are 
sure  to  delay  the  general  adoption  of  Bier's  methods. 
Indiscriminate  application  of  this  therapeutic  agent  also 
works  injuriously  in  the  same  way.  An  attitude  of 
scientific  re.serve  and  careful  investigation  should  be 
pursued,  and  finally  all  will  clearly  see  the  advantages 
and  the  disadvantages  as  well  as  the  limitations  of  arti- 
ficially produced  hypera»mia.  At  the  present  time  one 
can  already  say  with  com<iderable  definiteness  what  tliis 
agent  can  effect  in  a  great  variety  of  pathological  condi- 
tions, but  in  the  realm  of  severe  acute  inflammatory  dis- 
eases a  scientific  scepticism  must  be  maintained  imtil 
the  post  hoc  developments  are  absolutely  and  irrefutably 
proven  to  be  propter  hoc. 

**  Every  workmg,  functioning  organ  is  hyperipmic 
while  doing  its  work."  '*  All  growth  and  n^generat ion 
are  accompanied  by  local  hypera^mia,  which  Ls  all  the 
more  marked  the  more  active  and  energetic  the  growth." 
'*  All  body  reactions  to  foreign  materials,  in  the  broad- 
est sense,  are  accompanied  by  hypera^mia  "  (Bier). 
HypersBmia  is  therefore  the  most  common  agent  that 

Vol.  VIII.— 35 


Xaturt*  avails  herself  of,  in  both  normal  and  diseaijed 
conditions.  In  following  the  example  of  Nature,  Bier 
has  developed  a  new  therapeutic  field  as  well  as  a  more 
modem  conception  of  many  pathological  conditions. 

During  recent  years  the  medical  world  has  gradually 
faced  about  on  the  question  of  inflammation  so  that 
nowadays  this  process  is  recognized  as  something  useful 
and  reparative.  Bier  has  emphasized  this  more  than 
any  other  writer,  and  upon  this  he  has  based  much  of 
his  work  with  hypera^mia.  The  practical  application 
of  the  pathologist  s  views  above  mentioned  we  owe  to 
Bier,  who  says,  Away  with  antiphlogistic  measures,  and 
let  us  assist  Nature  and  increase  the  body's  response, 
i.e.,  the  inflammation. 

In  producing  localized  hypera»mia  one  must  keep  the 
two  types  of  nyperiemia  vseparate,  as  their  therapeutic 
usefulness  is  very  different.  .If /ire  or  arterial  hyper- 
amiia  is  regularly  seen  after  removal  of  an  Esmarch 
bandage  which  has  been  used  to  produce  ischo'mia.   The 

Eart  rapidly  becomes  bright  red  after  removing  the 
andage.  The  same  type  is  produced  by  active  use  of 
our  muscles,  by  massage,  ami  by  the  use  of  electricity. 
Chemical  and  thermic  irritants  produce  this  arterial  hy- 
pera^mia  very  readily,  and  the  latter  is  particularly  use- 
ful as  a  therapeutic  means  of  producing  tliis  type  of 
hyperaemia. 

Opposed  to  tliis  is  the  more  subtle  type  of  hypera»mia, 
the  passive  or  venous.  This  is  most  readily  produced  by 
constriction  of  the  return  circulation,  which  naturally 
produces  a  venous  engorgement  of  the  distal  parts. 
On  removing  the  constricting  bandage  a  more  or  less 
marke<l  active  or  arterial  hyperemia  sets  in  and  takes 
the  place  of  the  previous  venous  hvpera»mia.  Another 
practical  method  of  producing  this  hypera^mia  is  by  the 
use  of  dry  cups.  Here,  as  in  the  const  net  ion  hypenemia, 
the  venous  hypera^mia  may  not  be  the  only  type  pro- 
duced. Just  as  arterial  follows  venous  hyperemia 
when  a  constricting  bandage  is  used,  so  under  the  cups 
there  may  be  a  combination  of  the  two  types  of  hyper- 
semia.     lliis  point  is  still  unsettled. 

It  is  of  great  interest  to  note  that  Bier  originally  be- 
gan to  use  artificial  localized  hypera»mia  in  the  treat- 
ment of  surgical  tuberculosis  in  the  early  nineties  of  the 
last  century.  His  attention  was  drawn  to  the  possibili- 
ties of  this  treatment  by  the  following  observations,  then 
generally  accepted : 

1.  That  the  lungs  were  regularly  the  seat  of  tubercu- 
losis, if  the  bloo<i  supply  was  deficient,  e.g..  in  pulmonary 
stenosis  the  patients  with  great  regularity  dieu  of  tuber- 
culosis of  the  lungs. 

2.  That,  in  acquired  heart  disease  leading  to  pulmo- 
nary congestion,  active  tuberculosis  rarely  was  found  in 
tlie  lungs.  If  venous  congestion  effected  so  much  in  the 
pulmonary  circuit.  Bier  reasoned  that  a  similar  condi- 
tion in  the  systemic  circulation  would  probably  lead  to 
an  equally  beneficent  result.  This  stimulated  him  to 
apply  the  constricting  bandage  in  tuberculosis  of  bones 
and  of  joints;  this  marks  the  origin  of  his  work  with 
venous  hypersemia.  It  is  evident  that  the  al)ove  rea- 
soning is  not  faultless,  as  it  is  scarcely  probable  that  the 
blood  in  the  pulmonary  circuit  is  venous  in  character, 
except  in  the  larger  vessels  close  to  the  heart.  In  the 
capillaries  the  blood  rapidly  becomes  arterialized,  so 
that  the  diseased  areas  are  bathed  in  arterial  rather 
than  venous  blood.  Despite  the  fact  that  Bier's  super- 
structure was  thus  erected  on  a  faulty  detluction.  it  will 
be  evident  in  the  succeeding  pages  that  it  promises  much 
as  a  therapeutic  agent. 

In  general  Bier  ascribed  the  following  activities  to 
hypera^mia:  (a)  It  diminishes  pain;  (/>)  it  is  bacteri- 
ciclal  and  works  as  a  diluent ;  (r)  it  hastens  resorption 
and  assists  in  absorption;  id)  it  aids  nutrition;  {e)  it 
acts  mechanically  in  effecting  good  drainage. 

{a)  There  is  no  doubt  that  hyix^ni'mia  has  a  marked 
effect  on  pain,  though  for  reasons  still  unclear  it  occa- 
sionally fails  to  diminish  it.  It  is  thought  that  the 
crdema  resulting  from  the  production  of  artificial  hy- 
peremia works  much  as  Schlcich's  infiltration  ana>s- 
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thesia.  At  the  same  time  the  oedema  dilutee  tlie  con- 
centrated and  irritating  exudates  wliich  surround  the 
nerve  filaments.  Bier  has  called  attention  to  the  fact 
that  in  periostitis  of  the  jaw,  the  pain  ceases  as  soon  as 
the  cheelc  swells,  and  fractures  in  an  extremity  cause  no 
pain  when  the  limb  becomes  swollen.  In  these  obser- 
vations, that  .as  soon  as  marked  swelling  develops,  pain 
diminishes.  I  do  not  believe  all  surgeons  will  agree. 
1^'ince  my  attention  was  first  dra^^Ti  to  this  contention 
};ome  years  ago,  I  have  noted  the  point  carefully  and 
failed  to  convince  myself  of  its  accuracy.  Still  there 
is  no  den;^'ing  the  fact  that  a  properly  applied  bandage 
producing  constriction  hypera»mia  will  very  frequently 
diminish  pain.  Both  arterial  and  venous  hyperiemia 
act  in  this  way. 

(6)  Hypera^mia  increases  the  local  bactericidal  powers 
and  dilutes  localized  poisons.  The  latter  action  is  the 
more  readily  understood.  It  is  well  knoinTi  that  what 
would  be  a  fatal  dose  of  a  poison  in  a  concentrated  so- 
lution, can  be  given  in  a  much  diluted  solution  without 
a  fatal  result.  The  oedema  engendered  by  the  constric- 
tion of  a  limb  dilutes  the  toxins  in  jimt  this  way,  while 
at  the  same  time  the  same  fluids  are  acting  as  bacteri- 
cidal solutions.  CoUey's  experiments  go  to  show  that 
the  oedema  produced  in  an  infect etl  limb  is  much  more 
bactericidal  than  that  produced  in  the  same  way  in  a 
non-infected  limb.  This  property  of  the  serum  is  due 
to  a  great  variety  of  factors.  Hamburger  has  called  at- 
tention to  the  fact  that  oedema  fluid  is  more  bactericidal 
than  the  circulating  bloo<l  plasma,  and  he  ascribes  this 
in  part  to  the  increased  COj  and  alkali  content.  It  has 
also  lH»en  shown  that  hjnpera'mia  produces  a  local  in- 
crease in  leucocytes,  and  Heile's  work  demonstrating  an 
increased  excretion  of  purin  bases  can  \ye  best  explained 
by  a  rapid  breaking  down  of  large  numbers  of  leuco- 
cytes. It  has  also  been  shown  that  the  use  of  the  con- 
stricting bandage  raises  the  local  opsonic  index.  There 
can  \ye  no  doubt  as  to  this  bactericidal  eff"ect  of  con- 
striction hypera'mia,  though  whether  all  bacteria  are 
afl'ected  equally  is  doubtful.  CHnical  experience  bears 
out  tlie  experimental  work  done  up  to  date.  How 
much  of  the  bactericidal  and  of  the  diluent  eff'ects  is 
produced  by  the  incomplete  stasis  in  the  veins  and  how 
much  by  the  same  condition  in  the  lymph  circulation, 
future  investigation  will  perhaps  demonstrate.  In  the 
past  the  eff'ect  of  constriction  in  the  lymph  circulation, 
which  surely  is  afl'ected  first  of  all  after  the  bandage  is 
applied,  has  l)een  almost  entirely  ignored.  My  clinical 
experience  forces  me  to  consider  this  an  important  ele- 
ment, especially  in  the  production  of  the  local  (edema 
and  in  the  marshalling  of  the  forces  that  develop  in  this 
bactericidal  fluid.  Venous  hypera^mia  is  particularly 
useful  in  combating  the  bacterial  invasions  and  is  there- 
fore used  instead  of  arterial  hypera^mia  in  localized  in- 
fect io  us  processes . 

(r)  The  clinical  fact  that  hypera^mia  aids  in  the  al>- 
sorption  of  fluids  and  soluble  matter,  whether  these  l)e 
within  the  body  or  upon  its  mucous  surfaces,  was 
accepted  long  ago.  Klapp  has  shown  by  experiment . 
very  recently,  that  arterial  hypera^mia  liastens  (juite 
markedly  the  alisorption  of  injected  lactone.  On  the 
other  hand.  venoiLs  nypera'mia.  so  long  as  the  bandage 
remains  in  place,  diminishes  local  alxsorption.  On  re- 
moval of  the  bandage,  absorption  increiises  markedly. 
Bier  doubts  whether  this  secondary  eff'ect  takes  place  if 
the  constricting  bandage  is  in  place  for  many  hours,  and 
consetjuently  employs  massage  to  aid  al)sorption. 

Thoiigh  venous  hy|x*ra'mia  is  not  capable  of  acceler- 
ating absorption  of  fluids  and  of  soluble  substances,  still 
it  does  seem  to  have  a  distinct  ahsorptive  action  on  cer- 
tain pathological  lesions.  Bier  refers  to  cases  in  which 
this  form  of  hvfHTa'niia  has  led  to  the  ab.^orption  of 
thickenings  in  and  alx>ut  joints,  of  thickenings  in  ten- 
dons, of  keloids,  etc.  In  this  particiilar  realm  it  is  wise 
to  reserve  ju<lgment  until  better  evidence  is  at  hanrl. 
Though  we  cannot  deny  that  in  acute  or  chn)nic  s\i\>- 
purative  processes  all  sorts  of  tissues  melt  away  as  a  re- 
sult of  the  disease,  still  in  Bier's  therapy  we  do  not 


reproduce  the  condition  of  acute  or  of  chronic  in- 
flanunation,  but  only  one  symptom  of  this  process. 
Dissolution  of  tissues  in  inflammatory  conditions  is 
probably  due  to  some  obscure  activity,  perhaps  fermen- 
tative or  autoljtic,  and  as  yet  the  proof  is  lacking  that 
simple  constriction  of  a  limb  leads  to  these  activities. 

Despite  these  theoretical  conditions  one  cannot  deny 
that  stiff  joints  improve  under  arterial  and  venous  hy- 
penrmia.  The  explanation  of  the  process  is  by  no 
means  simple. 

(</)  Another  activity  or  property  ascribed  to  hyper- 
a>mia  is  the  nutritional.  Bier  bases  this  claim  upon  a 
great  variety  of  clinical  data  which  are  best  read  in  his 
monograph.  Regeneration  of  tissue  is  most  active  in 
inflamed  areas,  in  fact  it  is  usually  excessive,  and,  as  Bier 
l^elieves,  here  venous  hypera^mia  dominates  the  field.  In 
the  growth  of  the  feet  us  a  well-marked  venous  engorge- 
ment {hyperctmia)  prevails  in  the  placental  channeL<«. 
In  patients  suff'ering  from  femoral  vein  tlirombosb  one 
fretjuently  sees  well-marked  thickening  of  the  extremity 
which  possibly  is  in  part  due  to  a  local  hypertrophy  re- 
sulting from  venous  obstruction.  That  this  tliicken- 
ing  is  not  due  to  deep  a»dema  alone,  I  feel  sure  from  a 
case  of  bilateral  femoral  thrombosis  that  I  have  watched 
for  a  matter  of  a  dozen  years  since  the  thrombosis  de- 
veloped. The  observation  that  the  epidermis  becomes 
thickenetl  and  hairs  increase  in  numoer  near  chronic 
ulcers  points  to  a  distinct  nutritional  effect.  Arterial 
hypera*mia  also  exerts  a  nutritional  effect  in  the  epider- 
mis, according  to  Bier.  On  the  other  hand,  clironic 
congestion  of  the  viscera  does  not  lead  to  increase  of  the 
connective  tissue  or  hyperplasia  of  the  parenchyma 
with  any  regularity.  Tiie  latter  result  is  unknown, 
whereas  increase  of  the  connective-tissue  stroma  is  a 
moderately  frequent  result.  While  hypersemia  appears 
to  have  no  nutritional  effect  on  the  viscera,  in  the  sense 
of  leading  to  excessive  growth  and  increased  size  of  the 
parenchyma.  Bier  clainm  that  it  has  some  such  effect  on 
bones  and  connective  tissue  as  well  as  upon  the  epider- 
mis. Most  of  the  data  which  Bier  has  gathered  to  prop 
this  contention  are  scarcely  sufficiently  cogent  to  settle 
this  particular  point  as  to  the  nutritional  effects  of  ve- 
nous hypera'mia.  and  until  we  obtain  more  data  based 
on  more  modern  and  accurate  work  than  that  referred 
to  by  Bier,  here  again  it  will  be  well  to  reserve  judgment. 
On  the  other  hand,  arterial  hypera'mia  probably  does 
make  for  a  more  healthy  luitrition.  For  there  can  be 
no  doubt  that  improvement  in  the  peripheral  circula- 
tion will  frequently  lead  to  a  healing  of  ulcers  or  abort 
a  tlut?atened  gangrene  in  diabetics  or  in  old  arterioscle- 
rotic patients. 

Until  exact  experimental  evidence  Is  produced  show- 
ing that  a  constriction  bandage  will, actually  and  regu- 
larly lead  to  increase  in  gro\ith  of  the  tu^sues  in  a  limb, 
and  until  patients  with  chronic  locaHzed  cyanosis  show 
some  changes  due  to  forced  nutrition,  it  is  absolutely 
necessary  to  exercise  all  our  scientific  scepticism  as  to 
the  nutritional  value  of  venous  hyperemia. 

(r)  To  any  one  who  hiLs  employed  either  constriction 
hypera'mia  or  suction  hypera'mia  it  is  surely  evident 
that  a  mechanical  irrigation  of  the  diseased  areas  must 
regularly  occur.  In  using  the  suction  cup  over  an  in- 
cised al>scess,  the  most  perfect  and  complete  drainage 
is  induced.  The  pus  and  debris  are  rapidly  withdrawn 
and,  after  the  cavity  has  been  drained  of  these,  bloody 
senmi  pours  into  the  cup.  The  latter  acts  as  an  anti- 
septic solution  and  washes  out  every  nook  and  comer 
of  the  infected  cavity.  In  addition  to  this  distinctly 
mechanical  effect  the  a<ljacent  tissues  under  the  cup 
become  cedematous  and  hypera^mic.  On  the  other 
hand,  the  constriction  bandage  above  an  inflammatory 
area  which  has  Ixh'U  incistnl  leads  to  an  identical  result. 
It  produces  an  cedema,  and  this  fluid  is  poured  out  co- 
piously through  the  incision,  thus  thoroughly  irrigating 
the  diseased  tissues  from  within.  This  constant  flow 
from  within  outward  washes  out  all  the  pus  and  debris 
and  thon)ughly  disinfects  the  involved  areas.  A  more 
ideal  method  of  irrigation  is  inconceivable,  and  though 
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I  would  not  altributp  the  good  resultii  oC  Bior'a  method 
to  (bin  factor  alone,  an  nomc  ore  inclineil  to  do,  still  I 
do  feol  confident  that  this  peculiar  activity  is  one  of  the 
most  important  ami  beneficent  of  tboKO  exerted  by  arti- 
ficially induced  venous  hyperscmia.    That  it  would  be 
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an  exaggeration  to  say  lliat  this  Ls  the  sole  lx>neficcnt 
activity  of  hypera'mia  will  be  self-evident  to  any  one 
who  has  treated  non-incised  cases  ami  effected  a  cure 
n'ithouf  making  use  of  fliesc  mechanical  phnciplcii  that 
make  for  perfect  drainafie. 

This  most  evident  activity  Bier  has  not  empliasized 
as  much  as  it  dexerves,  whicli  probably  explains  the 
zeal  with  which  some  have  seized  upon  this  as  Ike  ini- 

Eortant  process  undcrlyinR  artificially  induced  venous 
ypenrmia. 
Tfchn^ve  of  A  pplicolwn. — Arterial  hypenemia  is  pro- 
duced by  the  use  of  heat,  in  tlie  form  either  of  hot  air 
or  of  hot  applications.  As  both  metlioils  are  well  known 
,  to  the  proiesHion,  thix  pliase  of  the  subject  can  l«  treat- 
ed briefly.  Bier  has  employed  tlie  skill  of  Eschbaum,  a 
local  instrument  maker,  to  perfect  a  tn^ut  variety  of  hot- 
air  boxes  which  are  so  modelled  that  they  lit  on  most  of 
the  surfaces  of  the  body.  (See  Figs.  5172  and  5173.) 
Large  boxes  with  vertical  slits  have  l>een  constructed 
to  permit  of  bot-ajr  applications  to  the  spinal  column. 
Other  boxes  have  been  made  so  as  to  encompass  the 
pelvis  and   lx>th  hip  joints.     Smaller  boxes  arc  on  tlie 
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ipplicaliona  to  the  extremities.  The  o| 
ingB  in  these  DUxes  are  lined  with  he:ivv  material 
prevents  undue  escape  of  the  heated  afr.  A  similar  re- 
sult can  be  obtained  by  surrounding  the  parts  of  the 
body  that  He  in  the  openings  of  tlic  box  with  heavy  felt. 
The  air  is  heated  before  entering  the  box  by  means  of 


a  gas  or  alcohol  flame  wbicli  is  placed  below  the  funnel 
tube  that  connects  with  the  interior  of  liie  box.  A 
thermometer,  so  placed  within  the  box  that  it  can  be 
read  without  opening  the  same,  will  aid  in  controlling 
the  temperatnre  to  which  the  exposed  part  is  sub- 
jected. Marked  active  hyperemia  develops  between 
80°-120'  C.  (176'=-248''  F.l.  Though  many  prefer  to 
surround  the  exposed  part  with  cotton  or  flannel.  Bier, 
despite  the  fact  that  he  ailmits  that  this  diminishes  the 
dar^r  of  burning  (he  patient,  has  given  it  up.  He 
thinks  these  enveloping  material  become  moist  and 
thus  prevent  a  marked  arterial  hypera'mia.  It  is  wise, 
however,  to  place  fueccs  of  flannel  between  opposed 
skin  surfaces  so  that  no  burns  O' 


To  obtai 


hot-i 


r  box( 


ariety  of  bot-aii 
this  purpose  a  si 
protected  that  it  i 
erator  or  patient 
ferent  di 


localized  action  and  where  these 
not  be  applied,  e.g.,  the  face,  a  great 

douches  are  used.  Bier  employs  for 
nple  machine  (Fig,  5174)  which  is  so 
an  be  moved  about,  permittiiuc  theop- 
to  throw  the  stream  of  hot  air  in  dif- 

This  instrument  resembles  the  chim- 
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panying    figures   togetliei 


>veral  of    his   hot-air 


Much  difference  of  opinion  as  to  the  duration  of  each 
treatment  prevails.  In  some  caries  short  applications 
(of  ten  minutes)  are  indicated,  in  others  lonfn^r  applica- 
tions up  to  an  hoiu-  or  an  hour  and  a  quarter  mignt  be 
more  useful.  In  general  sliort  treatments  are  used 
witere  there  is  danger  of  gangrene  or  where  many  joints 
are  Irealeil  each  day.  I«nger  treatments  are  used  in 
chronic  conditions,  such  as  rheumatic  joints. 

The  use  of  hot  fomentations  is  so  general  that  it 
need  not  he  entered  into  here.  They  produce  hyper- 
lemia  just  as  hot  air  does  ami  by  virtue  of  this  action 
accomplish  much  that  is  beneficial. 

To  produce  venous  hypenemia,  for  most  cases  a  less 
expensive  armamentarium  will  suffice.  The  development 
of  part  of  this  field  is  due  to  the  ingenuity  of  Klapp, 
who  lieserved  great  credit  for  his  important  work  along 
llie  lines  of  auction  hyperemia. 

Suction  Hyjxramia  is  induced  by  the  aiii  of  a  variety 
of  glass  cups  (Figs.  5I75-SIS2)  which  are  of  various 
shapes  and  sizes,  permitting  their  ready  application  to 
different  surfaces.  The  smaller  cupti  are  fitted  with 
hand  bulbs,  whereas  the  larger  cups  require  a  liand 
pump  to  produce  the  necessary  rarefaction  within  the 
cup.  In  the  treatment  of  most  cases  the  smaller  cups 
are  perfectly  adequate,  but  in  tlie  treatment  of  more 
extensive  inflammatoiy  foci  verv  large  cups  are  re- 
quired (Fig.  5182).  Especially  large  cups  are  made 
for  treatment  of  inflammatoni'  conditions  of  the  breast 
and  hand.  In  cases  of  stiff  joints,  where  the  whole  arm 
or  knee  L"  e.\paseil  to  this  type  of  hyperiemia  for  ortho- 
pedic exercises,  expensive  apparatus  is  necessary  (Figs. 
5183-5185).  All  these  cups  are  mode  by  Eschbaum 
and  are  now  to  be  had  in  New  York  City. 

Mr 
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As  tlie  euclion  in  inflaminalory  cases  ilrawK  out  pua 
bacteria,  etc..  tlie  cups  are  very  ivpilnrly  conlonuniited 
C^ipB  aiipli  as  sliown  in  Fibs.  5176  to  5IS1  arc  (iesijcned  ti 
prevent   ilip  enlrance  of   infpptliinK  materials   i   '     "' 


t  be  followed. 


rubber  ball  or  rubber  tubing.  The  ciipr.  niiit-I  lie  kept 
clean bv  boilinfc  or  by  use  of  antiBcptie  solutions,  lii 
usinK  the  vei^  lai;ge  vacuum  glasses  tor  orthopedi 
pones  naturally  no  such  measureN  ore  necessary,  ai 
cups  are  not  contanilnatecl.  They  are  not  employed 
the  treatment  of  inflammatoiy  di^axes.  but  are  appar- 
ently of  use  in  Blrel^ilung  atiffened  joint*  and  adherent 
tendons  by  virtue  of  the  pressure  exerted  by  the  at- 
mosphere.    This  in  most  cleariy  seen  in  Fig.  5185. 

On  the  nllier  liatid.  venous  bypermiia  produced  by 
oonatriclion  requires  very  little  in  the  way  of  appliances. 


A  thin  ruljber  Ijnnduge  suffices  tor  all  extremity  case." 
except  the  most  proximal  parts.  In  the  liip  there  is  no 
way  of  producing  this  type  of  hypertemia;  whereas  in 
tbe  ilioiuder  joint,  as  shown  in  Fig.  5187.  a  rubber  tube 
must  be  employed.  To  produce  hypera-mia  dLilal  to 
the  neck  elastic  webbing  is  used.  These  neck  bands  an' 
eo  arranged  with  Itooks  aJid  ej-es  that  llicir  tension  can 
be  readi^  regulated.  It  is  evident  lliul  tbb  useful  type 
of  hypenemia  can  be  employed  without  any  great  ex- 
pense, and  for  tbe  benefit  of  tliose  who  wish  to  try  ihu 
new  therapeutic  agent  I  can  say  with  perfect  honei^ly 


that  they  need  not  purchase  at  once  a  great  variety  of 
suction  cups;  a  few  sizes  and  sliBpes.  e.g.,  such  as  are 
represented  by  Figs.  5175,  5180,  5182.  and  a  Martin's 
rubber  bandage,  two  and  one-half  inches  in  width,  will 
suffice  to  begin. 

Trrhniqui:   of  Suelion   Hypmrmia. — -.^fter   making   a 
■mail  incision  provided  pus  is  present  (and  gently  aqueez- 
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Two  cardinal  rulea 
of  the  cup  must  be 
I   pttinlesB  and  intermittent.     If  llie  auction  is  extreme  it 
!  causes  pain  and  dnmaRM  the  tissues.     In  acute  iuflam- 
tnutory   conditions  tbe   suction  should 
regularly    be   mild,   whereas    in     more 
chronic   conditions,  especially  over   si- 
nuses, one  may  exert  considerable  suc- 
^tion.     Pain  on  the   part  of  tlie  patient 
is  an   indication   of  faulty   application. 
Subcutaneous   hemorrhages    about    the 
diseased  focus  areanother  sign  of  faulty 
technique.     Just  as  important  as  the 
observation  of  painless  application  ifi  the 
inlenniltent    suction.      Suction    should 
not    be   continuous,    There  should  be 
intermissions   every   four   or   five  min- 
wxea.  and  then  auction  again  for  four  or 
five    minutes    after  a   two-    to    three- 
minute  pause.     This  routine  is  kept  up 
for  forty  lo  forty-tive  tninutcs.  and  tlie 
whole  constitutes  one  treatment.     Such  a  treatment  may 
be  given  once  or  twice  a  day.     It  is  frequently  advbable 
to  grease  the  edge  of  the  cup  with  st«rile  vaBeline  ao  that 
the  cup  takes  lietter  hold  on  the  skin.     The  cups  that 
are  used  for  the  fingers  (Fig.  5181)  or  for  the  hands  are 
supplied  with  a  nibber  cuff  wliich  must  be  made  to  en- 
close the  more  distal  part  snugly  lo  permit  of  the  jirD- 
duction  of  a  rarefaction  of  the  air  in  the  cup.    VV  hilo 
the  cup  is  drawing  on  the  exposed  part,  the  latter  be- 
comes nypeneinie  and  swells.     It  projects  into  tbe  glass. 
The  circulation  of  the  exposed  tissues  becomes  sluggish. 
The  incised  focus  of  the  sinus  discharges  more  or  less 
freely.     On  removing  the  cup,  which  is  done  gently  by 
.squeezing  (he  rubber  bulb  together  or  by  allowing  air  in 


by  the  stopcock,  the  exposed  part  has  an  opportunity 
to  regain  a  more  normal  circulation.  Fresh  blood 
pour.s  into  it  and  xonie  of  the  artificial  (cdema  disa]>- 
|N-ars.  After  a  short  pause  suction  is  again  applied,  and 
so  on  till  the  treatment  is  concluded. 

To  make  the  technique  absolutely  clear  1  will  briefly 
narrate  tliree  cases  that  were  treated  by  this  suction 
method.  These  will  illustrate  more  graphically  just 
how  to  use  the  cups  and  at  the  same  time  show  some  of 


had  a  painful,  red  snellingon  outer  side  of  forearm.  This 
has  gradually  grown  in  size.  When  1  first  saw  it  it 
meaaurcfl  about  one  atid  one-half  inches  in  diameter 
and  fluctuated.  Diagnosis:  AbECcss.  After  selecting 
a  properly  stiaped  cup  which  would  encompass  the  whole 
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a  of  inflainniatioit.  I  made,  under  local  aiuralhesiH.  a 
If-inch  inctxion  over  tbe  middle  of  the  abscess  imd 
[■  applied  inodcrate  Buction  hypera'niia.  without 
ing  any  pain.     Large  quiiulilies  of  pus  and  of 


MockI  dbchargcd  into  the  cup,  and  after  four  or  five  min- 
illes*  suction  the  cup  was  removed.  After  two  or  three 
minutes'  ns^t  the  cleailed  cup  was  reajpplied  ns  at  linit 
And  more  pus  and  lilooti  discimrned.  The  adjacent  skin 
became  deep  rvd  in  ciilor  and  the  wliole  area  bt-cante 
titled  with  congexled  blood.  After  four 
utes' auction  another  period  "'  — '  — "* 


rest  and  then  e 


again.  After  doing  thia  (or  foHy  to  forty-live  minutes. 
Buctton  no  loneer  witlulrew  pus  and  the  HmsJI  incUion 
wna  choked  with  blood  clot.  The  ami  waa  then  dressed 
wilh  a  wet  dressing,  no  drain  bring  ujwrf.  The  patient 
declared  thai  after  all  the  manipulation  her  arm  felt 
much  better  and  almost  all  the  pain  had  left.  As  the 
patient  was  sufficiently  intelligent  to  ninke  pro[«r  use 


Hypnrsmla  anil 


done.     She  omployetl  it  that  evening,  and  returned 
tnenext  day  for  the  lliird  treatment,  which  wtia  scarcely 
iwiiurcd.     Almost  all  figns  nf  intlnmmation  hod  disap- 
'      There  wua   very  little  tenderness  or  rcdnesa. 


The  swelling  had  gone  down.  There  was  no  piw.  For 
safety's  salce  t  gave  t^er  one  more  trentinenl  and  applied 
»  lignt  net  dressing.  In  (his  case,  wiltiin  thirty-six 
liourH  after  the  inemon,  the  inftnmmBtnry  focus  had 
practiciilly  <li»appeare<i  wil.liout  causing  the  patient  any 


of  the  M 


lal  pain  incidental  to  the  older  methods  of 
by  Eiroad  incision  and  pnoking.* 
Case  II.^F.,  20  years.  Three  days  previous  had 
been  manieured.  Since  then  painful,  red  swelling  about 
nail,  especially  over  the  matrix.  Since  this  morning 
there  was  a  slight  dis- 
charge of  pus  from  be- 
low the  cuticle,  Uiag- 
nosia:  Paronychia.  As 
lhe  focus  waa  discharg- 
ing. 1  immediately  be- 
fan  to  employ  auetk>n 
yperiemia  without  in- 
cising, using  the  cup  rep- 
resented ill  Fig.  5181. 
The  same  technique 
was  employed  as  in  the 
previous  ciiee.  Some 
pus  and  bloodv  seram 
<iisph!irged.  The  finger 
Ixi^ame  red  wilh  the 
slightest  tinge  of  blue. 
The  next  day  and   the  ^'°   ^IM. 

day  following  I  luied  the 

cupagain,  bandaging  the  finger  with  n  wet  dresKing  be- 
tween treatments,  and  by  that  time  the  infection  waa 
controlled  and  the  patient  wiia  disci largcil.t 

Case  III.— M.,  IS  yeais.  Haa  sinus  over  head  of 
tibia  following  operation  for  supposed  tuberculosis  of 
the  bone.  The  sinus,  which 
was  one  and  one-half  inches 
long,  did  not  lead  to  bare 
bone.  Diagnosis:  Post-op- 
erative sinus.  After  Rasing 
tlie  lips  of  the  small  sinus  cup 
with  sterile  vaseline  to  assist 
in  gaining  proper  apposition, 
the  treatment  as  above  out- 
lined was  carried  out.  Suc- 
tion was  applied.  Serum  and 
bliKid  escaped  into  the  cup 
and  the  granulations  became 
turgid.  After  one  suchtreot- 
lueal  llie  ainu.t  was  closed  bo 
that  when  seen  two  days 
later  no  further  suction  ther-  fib,  sikt. 

apy  waa  necessary. 

In  the  use  of  the  very  large  cups  for  orthopedic  pur- 
poses Bier  gives  less  explidt  rules.  The  part  lo  be  eu- 
er^ificH  or  stretched  is  first  made  hypenemic  and  after 
this  i-'  thoroughly  ikine  the  air  is  rarenwl  even  more,  the 
degree  of  rarefaction  requireil  being  tested  on  one's  own 


'  in  Ihv  Ufdtol  IIhurI.  AukuiX  2£lh,  IDOS. 


Hypenrmla. 
HyperflBmla. 
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arm,  or  other  part  first,  or  by  close  scrutiny  of  the  patient's 
limb.  The  atmospheric  pressure  forces  the  limb  into 
the  vacuum;  as,  for  instance,  in  the  case  of  a  plantar- 
flexecl  foot  the  pressure  would  force  the  extremity  against 
the  glass  base  and  thus  stretch  the  involved  parts,  grad- 
ually extending  the  foot  further  and  further,  until  pain 
becomes  too  severe  or  complete  extension  has  been  ob- 
tained. The  same  process  of  stretching  Ls  carried  out 
in  this  way  in  the  knee,  wrist,  elbow,  and  finger  joints 
with  the  proper  appliance.  Special  instruments  with 
spiral  groove  and  fitted  with  a  hand  piece  to  develop 
supination  and  pronation  are  warmly  recommended  by 
Bier. 

Technique  of  Constriction  Hyperctmia. — Though  the 
constricting  bandage  has  been  used  a  great  deal,  the 
exact  application  of  it  is  still  difficult.  Henle  tried  to 
simplify  the  technique  b^  using  a  rubber  tube  connected 
witn  a  manometer.  This  can  be  applietl  to  produce  the 
same  pressure  each  time  after  one  nas  determined  the 
pressure  one  desires  in  the  particular  case.  Bier  finds 
this  useful  in  difficult  cases.  As  a  rule,  a  thin  rubber 
Martin's  bandage  suffices.  This  is  applied  over  a  piece 
of  gauze  or  directly  to  the  skin,  one  fold  of  the  bandage 
overlapping  the  otner.  The  end  of  the  bandage  is  fixed 
with  a  safety  pin.  The  exact  tension  of  the  bandage  is 
best  studied  on  one's  own  arm.  Such  a  preliminary 
study  prevents  many  awkward  experiences  for  the 
physician  and  many  painful  moments  for  the  patient. 

Though  Bier  does  not  specify  accurately  tnat  these 
constricting  bandages  are  applied  differently  in  chronic 
and  in  acute  conditions,  still  his  reference  to  the  treat- 
ment of  tuberculosis,  and  my  o^ti  extensive  experience 
w^ith  his  methods,  have  led  me  to  use  firm  constriction 
in  the  more  chronic  cases  and  mild  constriction  in  acute 
cases. 

The  technique  is  very  similar,  though  much  more  dif- 
ficult in  the  acute  cases.  The  bandage  is  wrapped  about 
the  limb  proximal  to  the  diseased  part,  as  described 
above,  and  the  tension  is  regulated  by  the  subjective 
and  objective  symptoms.  In  chronic  cases  the  bandage 
is  applied  firmly  until  the  veins  stand  out  and  the  part 
distal  to  the  coimtriction  becomes  reddlnh  blue  in  color. 
Such  an  application  should  not  produce  a  mottling  of 
the  skin,  nor  an  ap|)earance  of  dull-red  spots.  It  should 
not  cause  pain,  only  a  sensation  of  fulness  of  the  en- 
gorged part.  After  forty-five  minutes  to  an  hour  the 
patient  may  have  some  para^sthesia.  In  chronic  cases, 
treated  witn  firm  application  of  the  bandage,  a  treat- 
ment should  last  only  forty-five  minutes  to  an  hour. 
If  the  proper  degree  of  constriction  is  not  obtained  the 
bandatre  must  1k»  loosened  or  tightened  as  the  ctise  may 
l)e.  The  pulse  slioiild  never  be  affecteiL  .After  remov- 
ing a  bandage  applied  in  this  way,  the  limb  becomes 
bright  red.  an<l  arterial  hypera'mia  sets  in.  This  reac- 
tion, whatever  may  U*  its  physiology,  whether  d»ie  to  a 
vasomotor  paresis  or  to  a  sjx»cific  "  tissue  thirst  " 
(Bier).  I  Ix'lieve  is  most  important  in  the  treatment  of 
clironic  cases.  As  vet  it  has  received  verv  little  atten- 
tion. 

.\s  said  alx)Vo.  the  application  of  the  bandage  in  acute 
cases  is  in  many  resiH'cts  similar  to  that  in  chronic  citses. 
The  bandage  is  applied  very  lightly  so  as  to  pro<luce  a 
mild  venous  congestion  and  oedema  of  the  distal  part. 
If  a  cellulitis  is  InMUg  treated  such  a  bandage  properly 
applied  produces  an  exaggeration  of  all  the  local  signs 
or  mflanunation,  up  to  the  production  of  an  intensely  red. 
*'  fiery  hmI  "  (edema.  The  ixirt  never  should  l)e  :is  blue  as 
in  the  chronic  cases,  thoiigli  occasionally  there  may  be  a 
tinge  of  blue  in  tiie  deep-red  coloration.  This  bandage 
shouM  not  cause  pain,  am!  usually  relieves  it.  It  remains 
in  place  for  ten  to  twenty  hours  at  a  time,  producing  a 
marked  swelling  of  the  limb,  and  during  t lie  intervals 
Ixjtween  applications  two  to  four  hours  daily  the  (edema 
is  allowed  to  subside,  elevation  and  massage  (rarely)  being 
employed  to  assist.  It  nuist  be  remembered  that  the 
fiery-red  reaction  in  acute  ca.s(>s  becomes  less  and  U»ss 
marked  as  the  focus  of  inflammation  is  controlhul. 
This  lessening  of  the  reaction  is  indicative  of  improve- 


ment, and  if  it  fails  to  take  place  Bier  says  an  abscess 
that  should  be  incised  is  present. 

As  the  bandage  remains  in  place  in  most  acute  cases 
for  ten  hours,  in  severer  cases  twenty  hours,  at  a  time, 
naturally  its  position  must  be  shifted  at  successive  ap- 
plications to  avoid  pressure  sores  and  atrophy  of  the 
deeper  parts  (muscles).  It  is  advisable  to  select  two  levels 
and  to  apply  the  bandage  first  at  one  and  then,  after 
the  pause  between  applications,  at  the  other.  If  the 
second  application  be  made  distal  to  the  first  the  band- 
age will  nave  to  be  tightened  repeatedly  as  the  cedema 
caused  by  the  first  application  disappears. 

Another  point  to  bear  in  mind  is  that  the  applica- 
tions are  gradually  shortened  as  the  cure  progresses. 
Sudden  cessation  of  treatment  may  lead  to  a  recrudes- 
cence of  the  trouble,  so  that  it  is  well  to  keep  up  the 
treatment  for  several  days  after  the  signs  of  inflanima- 
tion  have  subsided. 

Although  in  some  cases  the  proper  application  of  the 
constricting  bandage  may  effect  a  cure  without  incision, 
it  is  advbable  to  make  small  openings  into  all  pus  foci 
before  commencing  hyperemia  treatment.  Whenever 
there  is  pus  it  should  be  evacuated  by  incision.  The  in- 
cisions, however,  should,  as  a  rule,  not  be  drained. 
Gauze  drains  should  never  be  used.  Occasionally  rub- 
ber tubes  are  needed  to  keep  the  incisions  wide  open 
and  to  permit  of  the  proper  drainage  of  the  artificial 
transudate  into  the  dressing.  In  treating  acutely  in- 
flamed parts  with  constriction  hyperemia,  many  fail  to 
get  good  results  because  the  part  that  is  diseased  is 
bandaged  so  firmly  that  an  artificial  oedema-hypersemia 
cannot  be  produced.  The  best  and  simplest  method  of 
enveloping  the  treated  part  is  without  a  bandage.  The 
limb  is  covered  with  gauze  and  the  whole  is  then  sur- 
rounded with  a  towel  that  is  pinned  together  without 
exerting  any  pressure  on  the  diseased  tissues.  If  the 
area  has  been  incised  a  voluminous  dressing  will  be  re- 
quired to  soak  up  all  the  discharge,  which,  as  said  above, 
is  marketlly  increasetl  under  this  therapy.  In  such 
cases  as  the  latter,  it  is  advisable  to  give  the  patient 
plenty  of  fluid  to  take  the  place  of  all  that  is  washed 
out  through  the  incisions. 

In  the  more  acute  cases,  after  removal  of  the  bandage 
the  products  of  the  local  inflammation,  toxins,  etc.,  may 
be  swept  into  the  general  systemic  circulation  and  lead 
to  constitutional  symptoms  which  were  not  manifest 
while  the  bandage  was  in  situ.  ChilLs,  increase  in  tem- 
perature, headache,  malai.se  develop  occasionally.  Se- 
vere or  dangerous  intoxication  or  sepsis,  as  dreaded  by 
Lexer.  I  have  not  sven.  The  opinion  of  those  who  are 
using  this  constriction  hjT>era'mia  is  gradually  coming  to 
the  standpoint  that  I  emphasized  almost  two  years  ago. 
All  chronic  cases  that  are  treated  with  short  applica- 
tions may  be  so  treated  in  the  office  or  in  the  dispensary ; 
whereas  all  cases  that  require  protracted  application 
must  l>e  carefully  supervised  and  should  be  in  nospital. 

To  illustrate  the  application  of  constriction  hyper- 
emia I  will  cite  several  cases  both  chronic  and  acute. 

Case  IV. — M..  15  years.  Had  been  operated  upon  for 
acute  osteomyelitis  of  the  tibia.  The  wound  hacf  never 
healed,  and  as  lx>ne  was  felt  at  the  bottom  of  the  sinus 
another  operation  was  performed  to  remove  the  dead  tis- 
sue. After  this  a  sinus  persisted  for  many  months  over 
the  head  of  the  tibia,  and  expo.sed  bone  was  felt  at  the 
lx)ttom  of  the  sinus.  At  this  stage  I  began  treating  with 
constriction  hypera*mia,  using  firm  constriction  for 
forty-five  minutes,  three  times  a  week.  The  bandage 
was  applied  to  the  thigh  just  above  the  patella,  and  the 
leg  was  left  exix)sed.  The  bandage  was  applied  tight 
enough  to  produce  a  reddish-blue  coloration  of  the  leg 
without  causing  pain.  Toward  the  end  of  the  treat- 
ment the  patient  complained  of  numbness  in  his  toes. 
While  the  bandage  wils  in  place,  the  discharge  from  the 
sinus  increased.  After  removal  of  the  bandage  the  leg 
l)ecame  l)right  red.  The  sinus  was  dressed  with  a  wet 
dressing.  No  drain  was  used.  I'nder  this  therapy  the 
sinus  gradually  closed  and  in  a  month  or  so  no  evidence 
of  di.seased  bone  was  recognizable. 
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Case  V .—  F.,  &)  years,  had  fallen  from  a  ladder  and 
receivetl  a  compound  fracture  of  her  ankle,  Pott's  fract- 
ure. This  became  infected  antl  was  operated  upon  several 
times,  pus  beine  evacuate<i  and  l)one  remove<l.  After 
four  montlis  of  daily  dressings  witli  drainage  the  patient 
came  to  me.  She  liad  severe  pain  in  her  ankle  and  leg. 
She  had  no  use  of  her  foot,tliough  its  po.sition  was  sat- 
isfactory. Tliere  was  very  little  motion  in  the  ankle 
joint.  Sinuses  ran  down  to  the  bone  from  all  four  as- 
pects of  the  joint.  There  was  chronic  thickening  with 
oedema  of  the  ankle  and  foot.  Drains  were  inunediate- 
ly  discontinued  and  a  firm  constriction  bandage  was  ap- 
plied, twice  daily,  for  forty  minutes  about  the  thign. 
Tliis  produced  a  marked  venous  congestion  and  induced 
freer  drainage  from  the  tortuous  sinuses.  Pain  rapidly 
disappeared  and  motion  in  the  joint  became  freer. 
Gradually  the  sinuses  ck)sed  after  discharging  several 
particles  of  dead  lx)ne.  Daily  hot  foot  baths  aided  in 
hastening  the  absorption  of  the  infiltrating  (edema 
about  the  ankle.  Within  six  wwks  of  the  beginning  of 
treatment  the  ankle  had  assumed  much  more  normal 
outlines,  pain  had  ceased,  fair  motion  had  been  restored, 
all  but  one  of  the  sinuses  had  closed,  and  the  patient 
was  beginning  to  walk  on  her  foot. 

These  cases  illustrate  the  use  of  artificial  venous 
L>'pera*mia  in  which  th<»  bandage  is  applied  lirmly.  In 
the  treatment  of  tuberculosis  of  bones  and  joints,  in 
endeavoring  to  stinuilate  callus  formation  in  fxseud- 
arthrosis.  etc..  this  type*  of  hyperirmia  is  employed. 

Case  VI. — M.,  40  years.  So  history  of  injury.  De- 
velopefl  an  acute  painful  swelling  of  right  knee.  Knee 
joint  was  full  of  fluid  and  very  tender.  Temperature 
104.5°  and  pulse  120- r2().  Aspiration  of  the  knee  joint 
remove<l  a  thin  purulent  fluid  which  contained  strepto- 
cocci as  shown  in  spread  and  in  culture.  A  mild  appli- 
cation of  the  rubber  bandage  on  the  middle  of  the  tliigh 
was  begun  at  once.  The  bandage  was  tight ene<l  until 
the  leg  became  red.  It  was  left  in  place  for  twenty 
hours  at  a  time  and  a  ma.ssive  (pdema  develojx^d.  Dur- 
ing the  four  hours  that  the  bandage  was  off",  the  leg  was 
elevate<l  and  much  of  the  oedema  disappeared.  During 
this  perio<l  the  patient's  temperature  gradually  rose 
and  then  fell  a  little  as  the  bandage  wius  reapplied  at 
another  level.  For  several  days  the  banclage  was 
employed  for  twenty  hours  at  a  time,  and  then  the 
periods  were  shortened  as  it  became  evident  that  the 
therapy  was  proving  efi'ective.  Evidence  of  this  was 
furnished  by  the  gradual  lytic  fall  of  the  temperature 
and  the  dimmution  of  pain  and  of  tenderm^ss.  In  the 
course  of  two  weeks  tne  temperature  became  normal, 
and  the  knee  was  freely  movable  though  still  somewhat 
distended  with  fluid.  It  is  interesting  to  relate  that, 
though  the  inflammatory  condition  in  the  knee  joint 
cleartxi  up  so  completely,  two  abscesses  developeci 
above  the  joint  leading  down  to  the  fascia  lata. 
These  were  small  foci  and  in  no  wise  connected  with 
the  joint.  Judging  from  their  situation,  I  suspect 
they  were  occasioned  by  the  pressure  of  the  nibber 
bandage.  This  is  all  the  more  striking  as  it  is  difficult 
to  understand  why  the  hyperiemia  cures  the  original 
focus  and  still  does  not  prevent  such  a  complication  as 
the  above  in  the  hypenrmic  area.  After  incision  these 
small  abscesses  clost»d,  and  in  less  than  a  month  the 
patient  was  dischargee!  with  a  perfect  limb. 

Case  VII. — M.,  13  years.  Shot  three  days  prior  to 
admission,  bullet  entering  skin  over  left  kne<»  joint. 
Pain,  swelling,  tenderness,  impaired  fimction.  and  fever 
developed.  W.hen  brought  to  the  hospital  the  patient 
had  a  temperature  of  103°  and  all  the  signs  of  an  infected 
knee  joint  full  of  fluid.  The  joint  was  ojx'ne<l  by  two 
lateral  incisions  and  a  large  quantity  of  pus  was  evacu- 
ated. The  bullet  was  found  in  the  intercondylar  area. 
The  capsule  of  the  joint  was  closed  on  lK)th  sides  except 
for  two  small  openings  at  which  rublx^r  tuUvs  were  sewn 
in  place.  The  skin  was  closed  similarly  except  at  the 
site  of  the  drainage  tul)es.  An  ample  dry  dre^ssinc:  was 
k)o«ely  applied  and  Bier's  hypera'mia  was  inunediately 
institutea.    The  bandage  was  applied  lightly,  ten  hours 


on  and  two  hours  off",  then  on  again.  The  discharge 
was  copious,  and  after  two  days  active  and  passive 
motion  was  begun.  This  assisted  in  exjxlling  the 
transudate  that  continuously  collected  in  the  joint  and 
ballooned  the  cavity.  After  three  days  the  tubes  were 
removed  and  the  same  therapy  continued,  gradually 
cutting  down  the  periods  of  constricting  hypera'mia,  so 
that  within  a  w(»ek  the  patient's  temperature  was  prac- 
tically normal,  and  within  tlu-et*  weeks  the  patient  was 
discharged  with  a  normal  knee  joint. 

Case  VIII. — M..  20  years,  had  been  ill  for  almost  a 
week  with  very  marked  swelling  of  the  left  leg  up  to 
the  knee.  There  was  fluctuation  iif  the  calf  on  the  outer 
and  inner  sides.  Here  small  incisions  were  made  and 
over  a  pint  of  pus  was  evacuated  from  the  abscess,  which 
extended  from  the  popliteal  space  to  the  os  calcis. 
After  drainage  tubes  had  Ix^en  placed  in  the  incisions  to 
kt»ep  them  wide  open  and  a  loose  dressing  had  l)een  ap- 
plicil,  hypera'mia  of  the  mild  constrictive  type  was  at 
once  begun.  A  marked  red  oedema  developed  under 
the  bandage,  which  was  used  as  in  Case  VII..  ten  hours 
on  and  two  hours  off".  The  drainage  was  astonishing. 
The  tubes  were  rapidly  shortened,  and  as  the  4ocal  con- 
(Htions  improved  the  treatments  were  shortened.  In 
less  than  three  w(»eks  the  patientVs  huge  alxscess  cavity 
had  completely  closed  and  the  leg  was  a  normally  useful 
memlx.»r. 

These  last  three  ca.ses  will  demonstrate  in  a  general 
way  the  method  of  employing  this  ty|K'  of  hy|X'ra'mia. 
The  main  points  in  technique  that  they  emphasize  are: 
{a)  Light,  painless  application  of  the  bandage  so  that 
the  part  liecomes  (etiematous  and  red-  looks  more  in- 
flamed than  before;  {b)  Incisions  where  there  is  pus; 
(r)  Ixx)se  and  copious  dressings;  {d)  Gradual  shorten- 
ing of  the  periods  of  treatment;  (r)  Tube  drainage 
only  if  necessary  to  make  incisions  gape. 

Ik'fore  discussing  the  advantages  and  the  various  crit- 
icisms of  these  methods,  that  are  grouped  under  the 
name  of  Bier's  hypera'mia,  it  is  essential  that  an  analy- 
sis be  made  of  the  vju*ious  conditions  in  which  these 
tyi^es  of  hypera'mia  have  been  used.  The  total  number 
of  treated  cases  is  naturally  beyond  computation,  as  so 
many  are  using  the  method.  A  review  of  the  condi- 
tions in  which  hypera^mia  has  lx»en  used,  with  a  descrip- 
tion of  the  results  obtained,  naturally  must  precede  a 
discussion  of  the  relative  advantages  of  these  over  other 
methods. 

Arterial  Ilyperamia  is  particularly  useful  in  condi- 
tions a.ssociated  with  or  due  to  poor  local  circulation. 
As  it  relieves  pain  and  assists  al>sorption,  it  is  also  used 
when  these  activities  are  required. 

Neuralgia.  The  use  of  heat  is  an  old  household  rem- 
edy in  various  types  of  severe  pains,  and  the  hot-air 
douches  are  an  efi'ective  n.ethod  of  emplojnng  heat. 
These  are  employed  in  all  tvix's  of  neuralgia,  e.g.,  facial, 
sciatic,  and  they  undoubtetlly  bring  relief  and  occasion- 
ally they  may  cure.  How  often  they  eff'ect  a  perma- 
nent result  cannot  be  said  with  any  accuracy. 

Chronic  Rheumatism.  The  use  of  superheated  air  in 
this  condition  is  a  well-recognized  thera|)eutic  agent,  and 
there  can  be  no  denying  its  Iwneficial  action  even  if  it 
does  not  regularly  prove  efi'ective.  This  method  of 
treatment  in  such  cases  obtains  almost  everj'where.  In 
this  condition  the  artificial  hypera^mia  lea<ls  to  absorp- 
tion as  well  as  to  relief  of  pam.  Bier  emphasizes  the 
fact  that  if  many  joints  are  treated,  each  joint  should  be 
exposed  a  short  time,  or  the  worst  joints  should  be  se- 
lected and  treated  for  thirty  minutes;  for  very  pro- 
tracted treatments  of  each  joint  are  liable  to  lead  to  con- 
stitutional eff'ect s.  neurasthenia,  anaemia,  and  general 
enieeblement .  After  using  this  therapy  for  several 
weeks  or  months  it  is  discontinued,  and  for  one  to  four 
weeks  the  joints  are  enveloped  each  night  in  wet  dress- 
ings or  in  irritating,  hypera'inia-inducing  fomentations. 
Bier  prefers  constriction  hypera'mia  to  tliis  arterial  hy- 
pera'mia in  the  acute  exacerbations  of  chronic  rheuma- 
tism and  in  involvement  of  smaller  joints,  e.g.,  elbow, 
hand,  or  finger. 
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In  arthritis  deformans  Bier  believes  he  has  seen  good 
results.  Personally  I  have  seen  no  real  benefit  in  this 
condition  from  arterial  hyperapmia.  though  pain  may  be 
relieved  temporarily.  Others,  including  Habs.  Bum, 
and  Leyden,  nave  seen  good  results  in  chronic  rheuma- 
tism, but  nothing  in  arthritis  deformans. 

Post-traumatic  stiffness  of  joints  is  beneficially  influ- 
enced by  hyperiemia.  Bier  uses  hot  air  in  these  cases 
and  obtains  rapid  improvement.  Motion  increases  and 
pains  cease.  Everybody  has  seen  excellent  results  fol- 
lowing the  use  of  hot  baths  that  induce  well-marked  hy- 
persemia,  so  that  it  is  needless  to  waste  many  words  on 
this  subject.  In  addition  to  hot-air  therapy  Bier  em- 
ploys the  large  orthojjedic  suction  cups  to  stretch  the 
Joints,  and  also  constriction  hyperemia,  as  will  be  seen 
ater. 

In  scoliosis  Klapp  has  employed  hot-air  treatment  to 
assist  in  loosening  the  more  or  less  fixed  vertebral  col- 
umn. This  combined  with  gymnastic  exercises  he  con- 
siders the  best  therapy  thus  far  discovered. 

Gonorrhceal  rheumatism  in  the  more  chronic  stage 
is  beneficially  influenced  by  arterial  hypera»mia,  accord- 
ing to  Bier.  In  the  more  acute  stages  constriction 
hyperemia  is  indicated.  In  these  difficult  cases  hyper- 
semia  ought  surely  to  be  tried,  as  it  will  relieve  fre<^uent- 
ly.  It  is,  however,  no  panacea  and,  in  my  expenence, 
frequently  fails  to  do  anything  iust  when  most  needed. 

In  the  reparative  stage  following  acute  infectious 
osteomyelitis  and  suppurative  tenosynovitis,  short  daily 
applications  of  hot  air  are  beneficial  in  stimulating 
rapid  repair  of  the  injured  tissues.  Hot  baths  do  prac- 
tically the  same  thing  and  are  simpler.  In  the  latter 
way  most  surgeons  have  employed  arterial  hypenemia 
for  this  class  of  cases  a  long  time. 

In  senile  and  diabetic  gangrene  the  use  of  arterial 
hypera'mia  will  frequently  lead  to  a  rapid  demarcation, 
and  if  the  process  is  just  beginning  such  hypera»mia  may 
save  the  limb.  In  the  form  of  hot  baths  this  type  of 
hypera^mia  has  long  been  used,  especially  in  the  limited 
processes,  e.g.,  in  gangrene  of  a  toe  or  in  dial)etic  mal 
perforant.  In  such  cases  short  applications  of  super- 
heated air  beginning  with  low  temperature  may  prociuce 
practically  a  restitutio  ad  integrum. 

In  skin  conditions,  e.g.,  frost  bite,  chronic  eczema, 
p>8oriasis,  arterial  hyperivmia  induced  by  hot  air  has  lecl 
to  good  results. 

To  hasten  al>sorption  of  extravasated  blood,  oede- 
mas,  chronic  hydrops  (non-tuberculous)  of  joints, 
haemarthrosis.  Bier  emplovs  hot-air  hyperemia  and  ob- 
tains excellent  results,  rfe  mentions  a  large  number  of 
cases  in  which  this  therapy  was  employed  effectively. 
In  chronic  (vdema  of  the  lower  extremities  due  to  vari- 
cose veins,  and  in  varicose  ulcers,  good  results  follow  ar- 
terial hypera»mia.  I  have  regularly  used  cardiac  stim- 
ulants to  improve  the  local  circulation,  and  these  with 
nitroglycerin  probably  worked  much  in  the  same  way 
as  hot-air  therapy.  In  recent  thrombotic  cases  BieV 
advLscs  against  arterial  hypenemia.  In  cases  of  throm- 
bosis of  the  dvvp  veiiLs  it  is  well  to  l)e  chary  in  the  use 
of  supc^rheated  air.  as  in  one  case  of  thromlx)sis  of  the 
femoral  vein  treated  in  this  way  six  months  after  the 
thromlwsis  Bier  lost  his  patient  from  a  pulmonary 
embolus. 

In  fresh  fractures  and  in  fresh  injuries  to  soft 
parts.  Bier  uses  daily  hot-air  therapy  for  one  hour,  as  it 
hastens  absorption  of  extravasated  bk)od.  etc..  and  he 
believes  it  surpasses  massage  in  efficacy. 

Syction  I/t/fHramia.-  This  type  of  hypera'mia  is  used 
in  a  great  variety  of  conditions  lx)th  acute  ami  chronic, 
both  in  general  surgery  and  in  the  specialties.  It  has 
\wen  received  with  great  favor  by  most  of  the  prof(\s.sion 
and  is  destined  to  l>e  a  useful  therapeutic  agent.  Among 
the  more  iniiK)rtant  conditions  in  general  surgery  in 
which  it  has  U'en  successfully  employeil  are  the  follow- 
ing : 

In  prophyhixis  against  infection  this  type  of  hyix»r- 
a?mia  is  as  old  as  the  birth  of  the  higher* animals.' that 
have  always  employed  their  lips  to  suck  freshly  inflicted 


wounds.  To  prevent  infection  of  incised  or  of  not  over- 
deep  perforating  wounds  there  is  no  better  agent  than 
suction  hyperemia.  Its  regular  use  undoubtedly  will 
obviate  many  an  infection  and  save  many  a  patient  and 
many  a  surgeon  much  pain  and  loss  of  time. 

In  stitch-hole  infections  there  is  no  therapy  so  effect- 
ive, so  simple,  and  so  rapidly  curative.  Incisions  are 
rarely  requuxjd,  and  extensive  abscess  formation  is  usu- 
ally prevented  by  an  early  use  of  suction  hypersemia. 

In  abscesses,  furuncles,  acne,  infected  wounds,  cel- 
lulitis of  fin^rs  or  of  hand  one  almost  regularly  suc- 
ceeds in  curing  the  condition  with  small  incisions  into 
the  pus  foci  and  regular  use  of  suction  hyperspmia.  In 
some  of  the  more  extensive  cases  of  cellulitis,  occasion- 
ally also  in  cases  of  paronychia,  the  mild  application  of 
a  constricting  bandage — coast riction  hypersemia — is  de- 
cidedly more  effective  than  suction  hyperspmia.  In 
those  cases  of  deep  infection  of  the  fingers — so-called 
panaritium — constriction  hypera^mia  should  be  re^- 
larly  employetl,  as  some  have  reported  poor  results  with 
suction  hyperemia. 

In  suppurative  mastitis  suction  hypera^mia  has  scored 
a  triumph,  even  though  in  every  single  case  it  may  not 
be  successful.  Instead  of  the  old  radial  incisions  and 
copious  gauze  drainage,  small  incisions  into  the  pus 
pockets,  and  suction  hypera'mia  with  large  cups  encom- 
passing the  whole  breast,  lead  to  rapid  cure  without 
mutilation  and  painful  dressings.  In  puerperal  cases 
the  milk  should  be  withdrawn  before  each  hyperaemiza- 
tion  of  the  breast.  Occasionally  after  one  focus  has 
been  healed  a  fresh  one  develops  and  must  be  treated  in 
the  same  way.  The  end  result  is  almost  regularly  ex- 
cellent both  functionally  and  cosmetically. 

In  carbuncles,  especially  the  non-diabetic,  the  best  of 
results  have  been  published.  In  these  no  broad  inci- 
sions are  demanded.  Suction  draws  pus  out  of  the 
many  suppurating  areas  and  a  rapid  cure  is  effected. 
(Bier,  ten  to  fifteen  days.) 

In  diabetic  cases  special  care  must  be  observed,  as  the 
tissues  may  not  bear  this  therapy.  Grube  and  K6rte 
have  employed  artificial  hyperemia  in  diabetics  with- 
out injury,  whereas  CoUey  saw  gangrene  of  the  skin  fol- 
lowing its  use.  The  last  word  has  not  been  spoken  con- 
cerning this  group  of  cases,  but  the  varied  results  surely 
prompt  us  to  be  very  cautious. 

In  acute  suppurative  adenitis,  especially  in  buboes, 
one  frequently  obtains  rapid  results  after  incising  the 
purulent  focus.  If  many  glands  are  involved,  and  there 
are  multiple  pus  foci  scattered  through  the  different 

f lands,  hyperemia  may  fail  to  accomplish  anything, 
n  these  cases  preliminary  use  of  poultices  followed  by 
small  incisions  and  then  by  suction  hypenemia  with 
large  cups  will  usually  prove  effective.  In  some  cases 
every  attempt  will  fail  and  recourse  to  wide  incisions 
and  excision  of  the  suppurating  glands  will  be  finally 
necessitated. 

In  acute  bursitis,  especially  suppurative  bursitis, 
suction  hypera'mia  works  well.  If  pus  is  present  a 
small  incision  followed  by  hypera»mia  will  lead  to  ex- 
cellent results,  painlessly  and  rapidly. 

In  infected  hsematomata  and  in  contusions  suction 
hypenemia  is  very  effective.  In  infected  haematoniata 
suction  hyperaMiiia,  after  a  small  incision,  is  exception- 
ally useful.  The  suction  evacuates  clots  and  fluid  blood 
rapidly  and  painlessly.  In  black  eyes  this  therapy 
leads  to  rapid  oxidation  of  the  extravasated  blood  and 
prompt  al)sorption. 

In  more  chronic  inflammatory  conditions,  e.g., 
chronic  siniLses  both  tuberculous  and  non-tuberculous, 
suction  hypera^mia  has  .scored  a  distinct  success.  Bier 
and  Klapp  regularly  use  it  in  fistulous  bone  and  joint 
cases  of  tulwrculous  causation.  In  sinuses  leading  to 
tulxTCulous  glands  I  have  seen  rapid  healing  without 
excision  of  the  gland.  1  have  seen  good  results  in  fistu- 
he  aljout  the  anus.  Applications  over  tuberculous 
glands  through  the  skin,  if  the  glands  are  subcutaneous, 
may  Ix*  of  use.  I  have  seen  siich  glands  become  smaller 
aiui  firmer  under  this  therapy. 
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In  keloids  Bier  and  others  report  absorption  of  the 
tumor.  Althougli  I  liave  failed  signally  in  this  condi- 
tion, a  positive  result  is  more  valuable  from  a  thera- 
peutic standpoint  than  a  negative  one.  In  view  of  the 
successes  of  Thomas  and  of  Bier,  suction  hyperffmia 
should  be  tried  in  keloids. 

In  the  removal  of  foreign  bodies,  e.g.,  pieces  of  glass, 
splinters,  etc.,  it  is  almost  self-evident  that  suction  will 
assist,  not  only  in  drawing  out  the  foreign  matter,  but 
also  in  producing  a  local  immunization  and  thus  preven- 
tion of  mfection. 

In  orthopedic  surgery  the  very  large  cups  are  em- 
ployed. So  far  as  the  use  of  these  large  suction  cups  is 
concerned,  very  few  have  had  any  experience  with  them, 
so  that  we  shall  have  to  confine  our  remarks  to  the  state- 
ments of  Bier  and  Klapp.  They  use  these  large  cups 
to  stretch  joints  that  have  been  rendered  more  or  less 
stiff  as  the  result  either  of  trauma  or  of  rheumatism. 
The  combined  action  of  the  hyperemia  plus  pressure  of 
the  atmosphere  produces  marked  changes  and  restores 
excellent  motility.  Bier  advises  against  the  use  of  these 
orthopedic  cups  in  joint  tulxjrculosis  so  long  as  the  dis- 
ease is  active.  In  tuberculosis  of  the  knee  with  marked 
flexion  deformity,  however,  Bier  employs  thepe  cups  to 
assist  in  overcoming  the  deformity  even  though  the  tu- 
berculous process  is  not  quiescent. 

In  nasal,  aural,  and  ophthalmological  surgery  this 
type  of  hypera^mia  has  been  employed  to  some  extent, 
but  until  more  publications  are  forthcoming  no  final 
verdict  as  to  its  usefulness  will  be  possible.  In  both  the 
nose  and  the  middle  ear  anatomical  conditions  are  such 
that  it  is  not  easy  to  duplicate  the  suction  hyperemia 
induced  on  other  surfaces.  In  various  types  Of  tonsil- 
litis good  results  have  been  reported.  (Jf  eye  conditions 
treated  in  this  way  very  few  reports  have  been  published. 

In  gynecology  suction  hyperaemia  has  been  employed 
quite  extensively.  Its  field  of  usefulness  is  still  unde- 
termined. It  has  been  used  in  chronic  endometritis, 
perimetritis,  and  metritis,  with  more  or  less  success.  In 
amenorrhoea  the  results  have  been  variable. 

Constriction  Hyvercnjiia. — As  was  said  in  the  discus- 
sion of  the  technique  of  this  type  of  hyperaemia,  the 
rubber  constricting  bandage  maybe  applied  very  lightly 
in  acute  cases,  and  more  firmly,  producing  more 
marked  venous  congestion,  in  the  treatment  of  more 
chronic  cases.  In  the  following  conditions  the  firm  ap>- 
plication  of  the  bandage  has  been  employed  to  induce 
a  marked  venous  hyperaemia  and  thus  a  cure  of  the 
pathological  condition.  Later  the  applicability  of  the 
milder  constriction  hyperaemia  will  he  discussed. 

Pseudarthrosis. — In  delaye<l  union  of  fractures  due 
to  deficient  callus  formation,  constriction  hyp(»rn»mia 
has  frequently  been  of  great  benefit.  This  use  of  a  con- 
striction proximal  to  the  threatened  pseudarthrosis  is 
very  old.  Ambrose  Par^,  Dumreicher,  and  Nicola<loni 
recommended  it.  Helferich  in  1881  used  this  type  of 
hyperaemia  for  insufficient  callus  formation  after  fract- 
ure; also  in  insufficient  involucrum  production  after 
bone  necrosis.  Thomas  has  made  use  of  it  to  obtain 
firm  union  in  fractures. 

This  method  of  treating  the  condition  imder  discus- 
sion is  simple.  The  part  is  bandaged  in  flannel  up  to 
the  site  of  the  fracture,  and  proximal  to  the  fracture  the 
rubljer  bandage  Ls  applied.  This  technique  localizes  the 
activity  of  the  venous  congestion  at  the  px)int  of  fracture. 
Of  course  this  application  is  not  always  feasible  if  the 
fracture  Ls  so  situated  that  a  distal  flannel  bandage  can- 
not l>e  used,  nor  Ls  it  absolutely  necessary. 

In  view  of  the  painlessness,  simplicity,  and  lack  of 
danger  of  this  met  nod  it  should  regularly  I  e  used,  and 
judging  from  my  own  experience,  employing  it  as  I  do 
m  all  delayed  unions  as  a  routine  proc(Mlur(»,  I  believe 
patients  very  frequently  will  be  spannl  more  serious, 
uncertain,  and  dangerous  methmls  which  are  used  to 
accomplish  the  same  result . 

In  chronic  suppurating  osteomyelitis  especially  cases 
that  have  been  operated  upon  or  cases  following  com- 
pound   fractures,  venous  congestion  without  the  use  of 


drains  in  the  sinuses,  which  are  regularly  present,  leads 
to  most  gratifying  cures.  The  illustrative  cases  cited 
above  are  instances  of  the  beneficent  action  of  venous 
congestion  in  this  class  of  cases.  The  necrotic  bone, 
provided,  of  course,  the  size  of  the  sequestrum  per- 
mits, is  after  a  rapid  separation  from  healthy  tissue 
discharged  through  sinuses.  Congestion  leads  to  better 
drainage  from  within,  and  after  removal  of  the  bandage 
the  reactive  hyperaemia  in  turn  has  a  good  eff'ect. 

In  tuberculosis  of  bones  and  of  joints  the  therapy 
under  discussion  was  first  tried.  As  said  under  suction 
hyperaemia,  fistulous  cases  are  treated  with  suction  and 
constriction  hyperaemia.  This  therapy  has  led  to  ex- 
cellent results  not  only  in  Bier's  clinic,  but  also  in  the 
hands  of  v.  ELselsberg,  Kocher,  Habs,  Luxembourg, 
Tillmanns,  and  Henle  (Mikulicz).  There  seems  no  rea- 
son to  doubt  the  efficacy  of  this  therapy  in  this  class  of 
cases,  from  w^hat  I  have  seen  in  my  own  work.  To  get 
a  good  idea  of  Bier's  results  it  is  worth  while  enumerat- 
ing his  series  of  cases : 

1.  Carpal  Tuberculosis;  17  Cases.  Of  these  4  had 
fistula?.  In  5,  abscesses  developed  during  the  treatment 
and  were  opened.  Results:  Fifteen  cases  cured,  3  had 
perfect  motion,  2  were  improved.  Average  duration  ot 
treatment  twelve  montlis. 

2.  Elbow-joint  Tuberculosis;  11  Cases.  Five  had 
fistula?,  8  developed  abscesses  that  were  incised.  Re- 
sults: Eight  cases  cured.  Normal  motion  in  no  case, 
though  in  all  it  was  adequate.  The  worst  result  showed 
a  mobiUty  of  from  50*»  to  US''. 

3.  Tarsal  Tuberculosis;  13  Cases.  Eight  had  fistulap. 
In  6  cases,  abscesses  had  to  be  opened  durin|2;  treatment. 
Results:  Eight  cured,  3  improved,  1  unimproved,  1 
came  to  amputation.  Perfect  motion  in  3  of  the  cured 
cases,  satisfactory'  in  the  others.  Duration  of  treatment 
averaged  ten  months. 

4.  Knee-joint  Tuberculasis;  5  Cases.  One  had  fistula. 
Results:  Three  were  cured.  2  with  perfect  motion,  1 
was  fixed  in  good  position,  2  were  improved.  In  8  other 
knee  cases  after  snort  trial  with  hyperaemia  Bier  did  a 
resection. 

5.  Shoulder-joint  Tuberculosis;  1  Case.  Result:  Cure 
with  perfect  motion. 

From  these  data  it  is  evident  that  this  consen'ative 
method  of  treatment  leads  to  excellent  results  in  carpal, 
tarsal,  and  elbow  tuberculosis.  In  the  knee  joint  the 
results  of  this  therapy  are  not  good. 

While  employing  this  method  of  combating  tubercu- 
losis the  involved  part  is  not  immobilized,  as  one  of  the 
objects  of  this  whole  therapy  is  to  obtain  a  good  func- 
tional limb.  In  the  lower  extremity  I  do  not  feel  ready 
to  abandon  removable  splints.  One  cannot  gainsay 
that  Bier's  treatment  reninres  a  great  deal  of  time,  nine 
montlis  on  an  average,  but  all  conservative  measures  in 
these  cases  are  very  slow  in  effecting  a  cure. 

This  therapy  is  contraindicated.  according  to  Bier,  in 
(1)  amyloid  degeneration ;  (2)  severe  pulmonary  tuber- 
culosis; (3)  large  distended  pyarthrosis  (knee);  (4) 
faulty  position,  when  operation  will  give  better  end  re- 
sults. In  tuberculosis  of  bones  Bier  regularly  operates 
unless  such  a  procedure  would  interfere  with  the  fimc- 
tion  of  the  part.  In  cases  of  spina  ventosa  Klapp  has 
been  successful  with  suction  hyperaemia. 

TuberculosLs  of  the  testis  Bier  has  subjected  to  venous 
hyperaemia  by  tying  a  rubber  band  or  tube  about  the 
root  of  the  scrotum.  If  both  testes  are  involved  both 
are  treated  simultaneously — othen^ise  only  the  diseased 
organ.  The  hyperaemia  Ls  induce<l  for  one  to  three 
hours  daily,  and  the  scrotum  is  supported  by  a  suspen- 
sory. Bier  has  seen  the  best  results  in  fistulous  cases. 
He  has  published  no  convincing  data  up  to  date,  so  that 
it  is  proper  to  reserve  judgment,  especially  as  he  says 
the  therapy  is  less  efficient  in  beginning  tuberculosis  of 
the  epididymis.  He  recommends  the  same  hyperaemia 
therapy  for  tuberculous  disease  of  the  tendon  sheaths 
and  skin,  and  for  lupus. 

In  stiff  joints  following  contusions,  fractures, 
healed  cellulitic  area,  etc.,  I   have  been  pleased  with 
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this  tlierapy.  Bier  recommends  the  mild  application 
for  ten  to  twenty  hours  at  a  time.  Thb  I  have  not  em- 
ployed, as  these  patients  are  not  willing  to  give  up  the 
time  necessitated  by  such  long  applications.  \Vith 
three-quarter  to  an  hour  treatments,  and  marked  ve- 
nous congestion,  good  results  can  be  obtained  and  the 
patient  need  not  enter  a  hospital  for  surveillance.  While 
the  bandage  is  in  place,  active  and  passive  exercises  are 
carried  out  and  motion  is  gra<lually  increased  by  stretch- 
ing the  hypcra^mic  tissues.  Because  of  the  anirsthetizing 
effect  of  tlie  hypera^mia  the  parts  can  be  more  readily 
mo  vet!  and  the  involved  tissues  stretched  with  less  dis- 
comfort. 

In  vague  joint  cases  in  which  the  diagnosis  is  ob- 
scure, as  well  as  in  old  rheumatic  cases  and  chronic 
gonorrhoeal  joints,  this  firm  application  of  the  bandage 
can  readily  be  employeil  without  putting  the  patient 
in  a  hospital.  Bier  favors  long  applications  of  the  milder 
constriction  hypera^mia.  Which  method  is  better  I 
cannot  say.  The  method  I  have  used  is  simpler  and 
liable  to  appeal  to  the  patient,  if  the  results  are  equally 
good. 

In  atldition  to  vague  joint  cases,  there  are  many  other 
post-traumatic  vague  neuralgic  or  painful  conditions  in 
the  extremities  which,  strange  to  say,  are  benefited  by 
this  therapy.  The  diagnosis  is  never  made,  but  the  pa- 
tient gets  well. 

It  is  in  interpreting  the  curative  effect  of  the  milder 
constriction  hypera'mia  that  one  must  Ix?  particularly 
guarded.  There  Is  no  doubt  that  one  sees  most  aston- 
ishing results  in  the  most  diverse  acute  conditions  under 
this  therapy,  and  to  l)e  strictly  scientific  in  the  face  of 
these  is  often  practically  impossible.  In  the  following 
conditions  it  has  been  repeatedly  employed,  and  found 
favor. 

Prophylaxis  against  Infection.  As  mentioned  under 
the  uses  of  suction  hypera^mia,  in  this  field  we  have  a 
very  useful  agent  in  artificial  hypera*mia.  While  suc- 
tion hypera»mia  is  useful  in  the  smaller  injuries,  in  the 
more  extensive  wounds  of  extremities  constriction  hyper- 
a^mia  must  be  employed.  As  a  prophylactic  agent  hyper- 
a^mia  has  proven  to  be  our  very  first  and  most  effective 
agent.  Prior  to  its  introduction  the  surgeon  did  little 
or  nothing  in  the  tn»atment  of  fresh  wounds  that  could 
l)e  interpreted  as  truly  prophylactic  against  infection. 
If  a  patient  acquired  a  compound  fracture  and  the  ends  of 
the  bone  pierced  t  he  skin,  the  surgeon  could  rely  on  seeing 
an  infection,  perhaps  a  most  serious  infection  that  would 
lead  to  incision  and  drainage,  at  times  to  amputation 
or  to  death.  Now  in  hypera'mia,  in  the  mild  constric- 
tive type  of  hjTiera'niia,  I  believe  we  have  at  last  an 
agent  tliat  wilf  produce  a  local  immimization  and  pre- 
vent in  many  ciuses  the  tlevelopment  of  a  serious  or  even 
slight  infection.  The  most  striking  instance  of  the 
efficacy  of  this  therapy  that  I  have  s(»en  was  in  a  case 
of  fracture  of  the  fibula  and  tibia.  Both  lx)nes  perfo- 
rated the  skin,  an<l  their  fractured  ends  were  thoroughly 
contaminated.  After  replacement  of  the  broken  bones 
Bier's  liyix»ra'iiiia  for  twenty-hour  periods  was  applied 
for  at  leai^t  ten  days  and  a  perfect  recovery  took  place, 
as  far  as  infection  was  eoncerned.  Another  series  of 
cases  in  wliich  I  have  employed  this  tvjX'  of  hyp<Tirniia 
to  prevent  trouble  are  the  i)ost-oiHTative  cases  men- 
tioned 1k*1ow. 

This  use  of  hyixTaMuia  I  feel  sure  will  be  a  lx)on  to 
humanity  it  marks  a  distinct  advance.  As  yet  the 
literature  has  paid  but  scant  attention  to  this  subjeet. 

Acute  InHainmations:  (1)  Cellulitis,  lynii)hangitis ; 
(2)  Tendon-sheat  h  phlegmon ;  (3)  Siippurative  arthritis  ; 
(4)  Acute  osteomyelitis  ;    (.">)  Erysipelas. 

The  use  of  mild  constriction  hyiwra'mia  in  the  al)ove 
inflanmiatory  conchtions  is  one  of  the  most  imjxirtant 
developments  in  this  field  of  therapy.  Bier  has  seen 
the  most  remarkable  results  in  all  these  conditions,  but 
even  he  must  admit  that  hv'])era'mia  may  not  Ineffective 
in  some  cases.  To  any  one  who  has  read  the  literature 
of  this  subject,  even  if  he  has  not  employed  the  method 
and  demoiLstrated  to  his  own  satisfaction  the  effects  of 


this  therapy,  it  will  be  clear  that  hyperapmia  accom- 
plishes a  great  deal  that  our  older  methods  did  not  ac- 
complish as  simply,  as  painlessly,  and  as  rapidly.  Still, 
until  cases  are  reported  with  bacteriological  examina- 
tions it  will  remain  undecided  whether  hypenrmia  has 
an  equally  beneficent  effect  ajgainst  all  invading  bacteria. 
I^xer  deserves  credit  for  bringing  out  this  point  when 
he  claims  ihat  hyperemia  does  not  work  successfully 
against  severe  streptococcic  infections.  Although  I 
have  repeateilly  seen  this  therapy  cure  infections  due 
to  streptococci,  still  we  must  in  the  future  study  this 
problem  and  determine  whether  our  new  agent  is  as 
effective  against  one  type  of  organism  as  another. 

Bier  believes  he  has  been  able  to  cut  short  beginning 
suppurative  processes  with  this  method.  His  cited 
cases  are  not  so  conclusive  as  they  should  be,  as  I  have 
seen  similar  pyiemic  deposits  disappear  v^-ithout  therapy 
just  as  rapidly.  In  fact  only  recently  on  one  patient 
who  ha<l  pya'mic  deposits  in  .several  extremities  1  com- 

¥ared  hypenemic  treatment  with  no  treatment  at  all. 
he  different  deposits  did  ecjually  well.  Hypera»mia 
was  no  more  effective  than  leaving  nature  alone. 
Though  I  have  not  seen  very  severe  cases  of  cellulitis 
disappear  without  suppuration,  I  have  seen  milder  cases 
behave  in  that  way.  There  is  no  doubt  in  my  mind  that 
this  therapy  will  cut  short  many  an  acute  post -operative 
infection  of  an  extremity.  Here  it  is  the  only  agent  we 
can  avail  ourselves  of.  and  I  have  repeatedly  employed 
it  to  prevent  suppuration.  It  is  particularly  useful  after 
joint  resections,  and  in  these  it  might  even  be  used  pro- 
phylactically  to  insure  a  good  result. 

Good  results  following  the  use  of  this  constriction  hy- 
penemia  in  acute  inflammatory  conditions  have  been 
reported  by  Habs,  Kfirte,  Sick.  Stich,  Danielsen,  Bar- 
denheuer,  Heidenhain,  Lexer,  Heller,  Haaster,  Ix>8ser, 
Derlin,  v.  Brunn,  and  others.  I  have  used  Bier's  methods 
in  considerably  more  than  four  hundred  cases,  of  which 
over  one  hundred  were  acute  inflammations,  and  I  have 
usually  seen  excellent  results.  The  great  difficulty  that 
we  mc»et  with  is  in  deciding  whether  the  results  are  due 
to  the  hyperemia  therapy.  1  have  frequently  been  in 
doubt  ami  have  hesitated  to  ascril)e  all  the  post  hoc  de- 
velopments to  our  therapeutic  agent.  Unfortunately, 
parallel  cases  and  parallel  observations  cannot  be  stud- 
ied. Although  one  has  the  impression  that  hj-pera^mia 
almost  regularly  benefits,  still  it  will  require  time  and 
much  more  experience  to  furnish  positive  and  irrefu- 
table proof. 

Cellulitis  and  lymphangitis  cases  seem  to  do  well  un- 
der this  therapy.  Tne  pus  foci  naturally  are  opened,  bv 
small  incisions  if  possible,  l^eforethis  treatment  is  begun, 
and.  as  said  alx)ve,  no  gauze  drains  are  employed,  as 
gauze  devitalizes  the  tissues  with  which  it  comes  in  con- 
tact. There  is  great  unanimity  of  opinion  that  staphy- 
lococcus infections  respond  nicely  to  this  treatment, 
whereas  streptococcus  infections  may  Ix*  less  easily  con- 
trolled.    Lexer  and  iSick  have  emphasized  the  latter. 

Tendon-sheath  infections  have  i)een  very  successfully 
treated.  The  avoidance  of  gauze  drainage  and  the  con- 
stant bathing  of  the  tendons  in  plasma  frequently  save 
tendons  which  would  under  the  ohl  therapy  liecome 
necrotic.  Bardenheuer,  after  extensive  trial,  is  most 
enthusiastic,  having  had  exceptionally  good  results.  He 
states  that  if  nothing  else  had  lx?en  effected  by  this  new 
therapeutic  agent,  its  excellent  effects  in  tendon-sheath 
infections  wouM  establish  a  place  for  it  in  our  therapeu- 
tic armamentarium. 

Suppurative  arthritis  cases  have  frequently  done  well. 
As  shown  in  one  of  my  illustrative  cases,  the  joint  may 
not  retpiire  incision,  though  usually  it  will  be  safer  to 
aspirate  and  wash  out  or  even  to  incise  whenever  there 
is  pus.  In  additKm  to  Bier,  Bardenheuer,  Habs,  and 
many  others  have  reported  good  results. 

In  acute  osteomyelitis  considerable  difference  of  opin- 
ion exists.  Some  have  had  good  results,  others  have 
not.  (Iarr6*s  advice  to  open  the  bone  in  the  usual  way 
will  j)rol)ably  Ix*  followed  until  more  convincing  proof 
is  presented  that  hypera'mia  with  small  incisions,  or  as- 
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piration,  or  hj'penrnua  alone  can  effect  a  cure.  I  per- 
sonally am  a  little  loath  to  follow  Bier  in  this  field, 
thougn  he  reports  some  remarkable  results,  in  which 
the  focus  in  the  bones  heale<i,  and  frequently  without 
necrosis.  For  when  the  process  has  extended  from  the 
marrow  into  the  bone  itself,  I  fail  to  see  how  we  can 

Froduce  an  adequate'hyperaemia  in  the  diseased  tissue, 
t  may  be  possiole  to  effect  an  inflammation  that  is 
limitcii  to  the  marrow,  though  even  here  it  must  be 
difficult  to  induce  hypenemia  and  oedema  at  any  but 
the  earliest  stage  of  tne  disease. 

In  erysipehis  the  claims  of  hyperemia  are  even  more 
doubtful.  Bier  was  inclined  to  think  it  a«eful  in  this 
condition.  Now  even  he  is  in  doubt.  Hochhaus  and 
Sick  have  been  pleased  with  its  effect.  In  my  experi- 
ence some  cases  get  well  rapidly  under  this  treatment 
and  others  are  not  affected.  Those  that  get  well  rapidly 
frequently  show  a  lytic  fall  in  temperature,  which  Ls 
about  the  only  symptom  that  might  induce  one  to  as- 
cribe the  result  to  hj-penrmia;  but  as  many  cases  of 
erysipelas  behave  in  other  points  just  as  those  treated 
with  hypera»mia,  it  surely  Ls  dangerous  to  express  a 
favorable  view  of  the  therapy  in  these  cases.  Moreover, 
it  has  frequently  been  noted  that  acute  inflammatory' 
cases  develop  erysipelas  under  hypera^mia  therapy. 
Provided  these  are  real  erysipelas  cases  this  would  speak 
against  the  efficacy  of  hyperemia  therapy  in  such  a 
condition. 

Acute  Conditions  (Inflammatory)  of  the  Head.  Un- 
der these  are  included  mastoiditis,  otitis  media,  paro- 
titis, panilis,  meningitis,  lymphadenitis,  corj'za,  tonsil- 
litis, dacryocystitis.  Bier  says  in  all  these  conditions  he 
and  others  have  seen  good  results.  Here  the  bandage 
or  webbing  surrounds  the  neck  and  produces  thus  a  hy- 
pera»mia  of  the  distal  parts.  It  is  even  more  difficult  to 
judge  of  the  effect  of  the  therapy  in  these  cases  than  in 
most  of  the  other  inflammatory'  diseases  just  mentione<l. 
Here  prognasls  is  particularly  difficult,  fcr  it  is  al- 
most impossible  to  say  accurately  what  would  happen 
without  hypenemia.  In  this  category  of  cases,  scepti- 
cism has  every  right  to  an  excellent  hearing.  How  fre- 
quently patients  with  mastoid  symptoms  get  well  without 
surgical  intervention  after  thevhave  been  {X'rsuaded  that 
they  should  go  to  the  hospital  for  operation!  It  is  more 
than  difficult  to  understand  how  an  adequate  cp<lema  and 
hypera'mia  can  be  produced  in  the  mastoid,  especially 
when  its  cells  are  filled  with  exudate.  Here  we  encoun- 
ter the  same  difficulty  as  mentioned  under  acute  osteo- 
myelitis cases.  From  what  I  have  seen  of  the  results  of 
hyperu'mia  treatment  in  the  extremities.  I  see  no  rea- 
son to  doubt  that  in  inflammation  of  the  soft  parts  and 
of  the  mucosa  of  the  middle  ear  and  of  the  nose,  etc., 
good  may  bc»  effected  here  also. 

Chronic  rheumatism,  stiff  joints  following  injurj', 
gonorrhoeal  joints  aiv  tn»atetf  by  this  mild  constric- 
tion hypenemia  by  Bier.  As  mentioned  previously. 
Hier  employs  long  applications  of  the  constricting  band- 
age for  the  acute  attacks  of  chronic  rheumatism  and 
also  for  involvement  of  the  smaller  joints.  He  treats 
stiff  joints  similarly  or  with  superheated  air  {vide  in- 
fra). As  said  previously.  I  have  had  good  results  in 
these  cases  treated  in  the  disp(»nsar\'  with  short  appli- 
cations and  marked  venous  congestion.  In  gonorrmral 
joints  the  constricting  bandage  may  at  first  increa.se 
the  pain  (Bier),  but  if  the  patient  can  be  made  comfort- 
able this  soon  diminishes  and  the  inflammation  will 
subside.  Opinions  as  to  the  efficacy  of  this  therapy  in 
all  kinds  of  gonorrhoeal  joints  are  still  at  variance.  As 
some  cases  seem  to  respond,  it  surely  should  be  given  a 
fair  trial. 

In  malignant  oedema  this  type  of  hypTiemia  should 
be  employed.  Both  exj)erimental  an<l  clinical  work 
have  demonstrated  its  efficacy  against  anthrax. 

In  the  following  conditions  Bier  has  employed  mihl 
constriction  hypeni'mia  with  some  success:  (1)  acute 
gout,  (2)  insect  bites.  (3)  chorea.  (4)  epilepsy.  (5)  sub- 
cut  amyous  hemorrhagic  extravasations,  (6)  chronic 
headache.     There  seems  to  Ix*  some  justification  for  his 


claims  in  acute  gout,  in  ins€K;t  bites,  and  subcutaneous 
hemorrhagic  extravasations.  The  other  conditions, 
however,  re<^uire  more  study  and  further  trials  before  a 
favorable  opinion  can  be  given. 

Further  Possibilities  of  Hypercemia  Therapy. — Pul- 
monary Tuberculosis.  It  was  quite  natural  that  an  at- 
tempt should  be  made  to  influence  tuberculosis  of  the 
lungs.  Both  the  autoptic  material  and  Bier's  clinical 
material  seemed  to  point  the  way  to  applying  hyper- 
semia  in  this  condition.  The  experience  with  bone  and 
joint  tuberculosis  has  demonstrated  the  value  of  ve- 
nous congestion  in  this  disease*,  and  it  would  seem  prob- 
able that  pulmonarj'  tuberculasis  might  respond  to  sim- 
ilar therapy.  Unfortunately,  as  yet  there  is  no  method 
of  producing  a  venous  congestion  in  the  piilmonary  cir- 
cuit, as  emphasized  some  pages  back.  Even  Bier  ad- 
mits that  the  blood  in  a  congested  lung  must  be  mainly 
arterial^  as  it  is  rapidly  arterializeil  in  the  pulmonary 
capillaries.  Moreover,  experience  has  shown  that  arte- 
riail  hypenemia  is  ineffective  in  bone  and  joint  tubercu- 
losis. Despite  this  evident  contradiction,  despite  the 
fact  that  clinicians  in  testing  the  effect  of  hj-pera^mia  in 
pulmonarjr  tuberculosis  are  employing  arterial  hyper- 
a»mia,  which  is  ineffectual  in  bone  tuberculosis,  and  are 
not  producing  a  marked  venous  hypenemia,  still  their 
work  may  develop  something  of  value  in  the  treatment 
of  this  disease. 

Kuhn's  mask,  which  compels  the  patient  to  breathe 
under  difficulty,  inspiration  against  resistance,  expira- 
tion unimpedeil.  producing  a  suction  h}'pera*mia  in  the 
lungs,  is  xifed  for  the  treatment  of  pulmonary  tubercu- 
losis. Whether  this  will  leatl  to  any  definite  results 
time  and  careful  olxsen'ation  alone  will  tell. 

Suppurative  meningitis  has  always  appealed  to  me  as 
likely  to  respond  to  constriction  hypera»mia,  provided 
the  exudate  and  transudate  are  very  freijuently  with- 
drawn or  draineil  from  the  sululural  spac<\  If  a  mild 
constriction  hypera^mia  of  the  head  be  induced  by  a 
bandage  alx)ut  the  neck,  the  brain  and  meninges  l)ecome 
hypera*mic  and  displace  the  cerebrcspinal  fluid  that  is 
within  the  cranium  into  the  non-com presseil  spinal  col- 
umn. Such  endocranial  hypenemia  produces  in  this 
way  a  marked  increa.se  in  pressure  in  the  spinal  fluid. 
If  in  cases  of  acute  meningitis  this  spinal  fluid  were  fre- 
Quently  withdrawn,  or  con.»<tant  drainajre  were  made  in 
tlie  lumbar  region,  we  might  be  able  to  influence  the 
inflammatory  condition,  just  as  we  do  in  peripheral  in- 
fections. Cas€^  of  comix>und  fracture  of  the  skull  and 
of  basal  fracture  (W.  Meyer)  might  he  treated  prophy- 
lactically  with  hyjXTa'mia  with  or  without  lumbar  punc- 
ture, to  insure  against  meningitis. 

As  yet  the  publications  in  this  field  art*  few  and  not 
in  any  way  conclusive.  In  the  few  cases  treatetl  allow- 
ance has  not  been  ma<^le  for  a  proper  hy|X'nemization  of 
the  endocranial  structures  by  freijuent  lumbar  puncture, 
and  till  that  is  done  nothing  final  may  he  said  on  this 
subject. 

In  aildition  to  these  two  conditions  many  others  will 
probably  suggest  themselves  sis  amenable  to  hypenemic 
therapy.  All  new  theraixnitic  agents  when  looke<i  upon 
from  every  standpoint  will  !:e  iLsed  in  a  variety  of  con- 
ditions for  which  tliey  were  not  originally  suggested, 
and  perhaps  will  prove  particularly  effective  in  some  of 
these. 

Contraindications  to  the  I'sc  of  HyjHramia;  Dangers, 
— These  cannot  be  gathered  and  stateil  dogmatically  at 
the  present  time.  Superheate<l  air  must  be  usimI  cau- 
tioiLsly  in  all  conditions  associated  with  lowen»il  vitality, 
and  should  not  be  employeil  in  cases  of  thn)mbosis  of 
the  veins.  Suction  and  constrict i(m  hypenemia  should 
be  used  very  cautiously  in  diabetics.  In  very  severe 
streptococcus  infections  one  should  be  guardeil  in  rely- 
ing exclusively  upon  thc»se  agents.  In  cases  that  do  not 
respond  to  constriction  hyix'nemia  this  should  be 
stopped.  This  appli(*s  particularly  to  those  acute  cases 
in  which  then*  does  not  seem  to  Ix*  sufficient  power  to 
check  the  infective  process. 

The  methods  above  described,  providwl  these  contra- 
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indications  are  avoided  and  provided  the  technicjue  is 
perfectly  applied,  have  very  few  dangers.  Erysipelas 
may  develop  in  the  treatea  part.  At  the  site  of  the 
bandage  necroses  of  fascia  or  skin  occasionally  develop. 
Once  I  saw  a  deep-vein  thrombosis  at  the  site  of  the 
bandage  in  a  streptococcapmia  case.  Others  have  seen 
this  also. 

If  the  technique  is  faulty,  naturally  serious  accidents 
may  occur.  Whenever  a  bad  result  is  reported  there  is 
a  distinct  tendency  to  attribute  it  to  faulty  technique. 
No  doubt  many  poor  results  are  due  to  this,  but  the 
tendency  to  attribute  all  these  to  technical  failures  is 
a  mistake.  Hyperjemia  is  surely  no  panacea  and 
not  infallible,  so  let  us  group  all  bad  results  together, 
whether  due  to  the  operator  or  the  method,  till  we  have 
some  definite  criteria  to  distinguish  between  these  two 
sources  of  trouble.  In  practice  the  two  are  associated — 
the  hyperaemia  demands  an  operator,  and  the  therapy 
must  be  viewed  in  that  light,  rather  than  as  a  simple 
hyperapmia  unit. 

Criticisms  of  Hyperaemia  are  based  chiefly  upon  its 
therapeutic  use  in  acute  infections.  The  application  of 
arterial  hyperemia  is  rather  g|enerally  accepted  at  its 
proper  value.  As  hyperemia  in  acute  infections  mar- 
shals Nature's  forces  to  fight  the  invader,  it  avails  itself 
of  Nature's  weapons  alone.  If  these  are  inadequate  it 
will  fail  to  win  the  battle.  That  is  self-evident.  For- 
tunately these  forces  are  usually  adequate. 

Lexer's  criticism  of  Bier's  method  in  acute  cases  is 
more  spirited  than  sound.  He  indulges  in  many  theo- 
retical points  which  were  brought  together  to  over- 
whelm tliis  therapy  just  at  the  time  that  it  was  creating 
such  a  furor  in  Germany.  I^xer  claims  that  hyperemia 
assists  in  just  those  cases  where  older  methocis  succeed 
as  well.  In  severe  cases  it  is  dangerous,  as  it  allows  of 
a  local  culture  of  bacteria  and  a  local  destruction  of  tis- 
sues by  the  bacterial  endotoxins.  These  points  are 
still  unproyen,  though,  as  frequently  said  in  this  essay, 
great  caution  must  be  observed  in  severe  streptococcus 
infections,  lest,  relying  on  hyperemia  too  much,  the  pa- 
tient's interests  suffer. 

In  the  treatment  of  peripheral  tuberculosis,  Mosetig 
Moorhof  ha«  taken  the  position  that  this  hypora»mia 
therapy  is  dangerous,  as  it  may  lead  to  a  dissemination 
of  the  disease.  As  yet  no  cases  have  behaved  in  this 
way. 

Another  and  more  practical  objection  to  Bier's  meth- 
ods relates  to  the  time  they  demand.  No  suction  treat- 
ment can  be  properly  carried  out  in  less  than  forty-five 
minutes.  Constriction  hypera*mia  in  acuie  cases  re- 
Quires  continuous  watching  for  hours.  This  is  a  hard- 
sliip  for  the  busy  surgeon,  and  will  be  one  of  the  chief 
obstacles  to  the  wide  use  of  Bier's  methods.  By  teach- 
ing patients  how  to  cup  themselves,  by  treating  a  num- 
l)er  simultaneously.  l)y  placing  others  m  hospitals  under 
the  eyes  of  the  house  staff,  we  can  avoid  this  difficulty. 
Those  who  are  not  so  situated  that  they  can  do  these 
things  will  be  slow  to  take  up  these  new  methods, 
unless  they  dread  the  older  methods  of  long  incisions 
which  Bier  has  supplanted  in  the  treatment  of  most  cases. 

Advmtagcs  of  Bier's  Ihjpvrfrwia. — It  is  proper  to  close 
this  essay  by  a  brief  reference  to  the  advantages  of  the 
methods  under  discussion.  As  they  have  already  been 
touched  on  in  the  course  of  this  e.«'say,  it  will  suffice  to 
enumerate  them  briefiy. 

Arterial  hy^HTii'mia  has  a  field  of  its  own,  and  there 
are  no  thcrap^'iitic  agents  that  have  proven  more  effect- 
ive in  tlie  conditions  for  which  it  is  used. 

Suction  hypt'ra'mia  in  acute  inflammatory  cases 
avoids  long  incisions  and  painful  and  injurious  gaiize  pack- 
ing, and  leads  to  a  cure  more  raf  i<!ly  than  older  methods. 
In  prophylaxis  both  types  of  hypera'mia  are  distinct 
additions,  as  prior  to  Bier's  discovery  we  knew  no 
method  of  avoiding  infections  after  injuries.  Like 
suction  hypx^ra'inia.  constriction  hypera'mia  does  away 
with  long  incisions  and  their  resulting  scars;  it  also 
frequently  prevents  necrosis  and  sk)Ughing  of  ten- 
dons where  older  methods  failed.     Constriction  hyper- 


aemia in  acute  infections  usually  shortens  the  time  of 
illness. 

Even  if  venous  hyperapmia  did  no  more  than  provide 
excellent  drainage  from  within  outward,  in  acute  infec- 
tions I  should  employ  it  regularly  as  it  avoids  all  painful 
manipulation  of  the  infected  area.  As  it  accomplishes 
much  more  than  drainage,  I  am  all  the  more  glad  to 
make  use  of  it. 

In  the  more  chronic  conditions  both  suction  and  con- 
striction hyperapmia  are  very  useful  in  just  such  cases  as 
are  mentioned  in  the  previous  pages,  and  that  are  fre- 
quently encountered  wandering  from  pillar  to  post  look- 
ing for  relief. 

With  such  marked  advantages  over  older  methods, 
with  a  broad  usefulness  in  conditions  that  up  to  date 
have  not  been  amenable  to  therapy,  it  does  seem  likely 
that  artificial  localized  hyperapmia,  both  arterial  and 
venous,  has  come  to  stay,  tx>th  as  a  boon  to  mankind 
and  as  an  interesting  field  for  scientific  study. 

Edwin  Beer, 
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INTESTINES,  TUBERCULOSIS  OF.— This  is  the 
moflt  common  specific  infection  of  the  intestinal  tract. 
It  occurs  both  as  a  primary  and  a  secondary  process,  the 
lesions  being  rarest  in  the  duodenum  and  increasing  in 
frequency  toward  the  ileo-capcal  valve  to  become  more 
rare  in  the  large  intestine.  In  the  lower  part  of  the 
ileum,  particularly  on  the  upper  surface  of  the  ileo- 
cecal valve,  tuberculous  lesions  are  found  in  nearly  all 
cases  (about  90  per  cent.)  of  advanced  pulmonary  tuber- 
culosis. In  rare  cases  the  small  intestine  may  be  en- 
tirely free  from  the  disease,  while  the  colon  and  rectum 
are  extensively  involved.    Still  more  rarely  isolated 


tuberculous  ulcers  are  found  in  the  duodenum  without 
the  occurrence  of  other  intestinal  lesions. 

In  the  primary  form  the  infection  occurs  through  the 
ingestion  of  tubercle  bacilli  in  the  food  or  through  the 
swallowing  of  saliva  containing  bacilli  that  have  entered 
the  upper  respiratory  tract  with  the  dust  of  the  air. 
Secondary  intestinal  tuberculosis  is  nearly  always  due 
to  the  swallowing  of  sputum  containing  tubercle  bacilli 
derived  from  pulmonary  lesions.  In  a  small  number  of 
cases  the  intestinal  lesions  arc  secondary  to  tuberculosis 
of  the  upper  respiratory  tract  or  upper  portion  of  the  ali- 
mentary tract,  or  they  may  be  metastatic  in  origin  from 
primary  foci  situated  in  any  part  of  the  body. 

Primary  Tuberculosis  of  the  Intestines. — A  very 
great  difference  of  opinion  exists  as  to  the  fretjuency  of 
primary  intestinal  tulnjrculosis.  The  experience  of  dif- 
lerent  pathologists  varies  so  greatly,  even  when  in  the 
same  city  and  under  apparently  similar  conditions,  that 
no  certam  conclusion  can  be  cfrawn  from  the  statistics 
as  they  stand  at  present.  The  majority  of  (lerman 
pathologists  regard  primary  intestinal  tuberculosis  as 
rare,  although  several  competent  observers  rate  its  oc- 
currence as  from  5  to  25  per  cent,  of  all  cases  of  tuber- 
culosis'in  young  children.  English  writers  believe  that 
primary  tuberculosis  of  the  intestines  is  not  infrequent 
m  children,  while  in  America  individual  experience  and 
the  resulting  opinions  vary  greatly.  The  total  number 
of  reported  cases  of  undoubted  primary  intestinal  lesions 
is  very  small,  however,  in  proportion  to  the  great  fre- 
ciuency  of  deaths  from  tuberculosis.  The  question  of 
tlie  infrequency  of  primary  intestinal  lesions  does  not, 
moreover,  affect  that  concerning  the  intestines  as  a  fre- 
quent avenue  of  entrance  of  tubercle  bacilU,  since  it  has 
been  shown  that  tubercle  bacilli  may  pass  through 
the  intestinal  wall  without  exciting  there  any  lesion. 
Further,  in  many  cases  the  seat  of  the  primary  infection 
may  be  wholly  overshadowed  by  the  more  rapidly  de- 
veloping secondary  or  general  conditions. 

Either  the  bo\nne  or  the  human  strain  of  tubercle 
bacillus  may  cause  primary  lesions  in  the  intestine,  the 
former  entering  the  body  in  milk  or  its  products,  while 
the  latter  enters  ^ith  the  dust  of  the  air  and  is  swal- 
lowed in  the  saliv^a.  The  bovine  form  is  more  likely  to 
occur  in  children,  and  a  number  of  undoubted  cases  of 
primary  intestinal  lesions  due  to  bovine  bacilli  have 
been  reported.  It  is  possible  that  the  bovine  form  is 
more  common  than  is  generally  believed.  The  relative 
freedom  of  the  intestine  from  tuberculous  lesions  as  com- 
pared to  the  greater  frequency  with  which  the  mesen- 
teric glands  are  involved  may  also  be  due  to  the  fact 
that  a  slight  tuberculous  lesion  of  the  intestine  may  dis- 
appear leaving  no  trace,  while  the  secondary  process  in 
tne  lymph  nSdes  increases  in  severity  and  appears  as 
the  primary  localization  of  the  disease.  The  greater 
permeabiUty  of  the  mucosa  of  the  intestine  in  children 
IS  also  a  factor  to  be  considered. 

Secondary  Form  of  Intestinal  Tuberculosis. — In 
the  later  stages  of  pulmonary  tuberculosis,  or  less  fre- 
quently at  an  early  period  of  development  of  the  dis- 
ease, involvement  of  tne  intestine  results  from  the  bacilli 
swallowed  in  the  sputum  or  saliva.  The  lesions  usually 
occur  in  the  lower  part  of  the  ileum  and  involve  particu- 
larly the  lymphoid  structures.  The  bacilli  in  the  in- 
testinal contents  adhere  to  the  surface  of  the  mucosa 
and  pass  through  it,  being  carried  most  probably  for  the 
greater  part  by  leucocytes  to  the  lymph-follicfes.  Va- 
rious authorities  assert  that  the  intestinal  lesions  always 
begin  in  the  lymphoid  tissue,  but  very  minute  micro- 
scopical tubercles  may  be  found  in  the  stroma  of  the 
mucosa  or  submucosa  entirely  independent  of  the  lymph- 
oid structures. 

General  Pathology  of  Intestinal  Tuberculosis. 
— Tuberculosis  of  the  intestine  occurs  in  two  forms,  the 
ulcerative  and  the  hyperplastic.  The  ulcerative  form  is 
by  far  the  more  common.  The  bacilli  gaining  entrance 
into  the  stroma  of  the  mucosa  or  into  the  lymphoid 
tissue  of  the  solitary  follicles  or  Peyer's  patches  cause 
first  a  local  degeneration  or  necrosis  which  is  followed 
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by  the  formation  of  a  characteristic  miliary  tubercle. 
These  may  be  isolated  or  multiple,  and  in  the  latter 
case  may  become  confluent.  As  they  increase  in  size 
they  imdergo  central  caseation  and  softening,  and  ap- 
pear as  opaque  yellowish  notlules  elevated  above  the 
surface  of  tlie  mucosa.  As  the  caseation  increases  the 
overlying  mucosa  becomes  involved  and  the  caseor.s 
material  is  liberated  into  the  intestinal  lumen,  leaving 
a  small  round,  punched-out  cavity  in  the  centre  of  the 
miliary  nodules.  With  the  extension  of  the  process 
these  caseous  cavities  become  larger  and  take  on  the 
character  of  ulcers  having  more  or  less  ragged,  often 
undermined,  edges  surn)unded  by  an  elevated  border 
in  which  grayisn  translucent,  or  yellowish  opaque  mil- 
iary nodules  arc  usually  present.  The  floor  of  the 
ulcer  is  covered  ^vith  caseous  material  and  may  also 
be  set  with  miliary  tubercles.  The  process  is  usually 
shallow  in  the  majority  of  cases,  but  the  caseation  and 
subsequent  erosion  may  extend  to  any  depth  in  the  in- 
testinal wall,  not  infrequently  into  the  muscle-coats. 
Rapidly  developing  tuberculo\:s  ulcers  may  lead  to  per- 
foration, either  into  the  peritoneal  cavity  or  into  a 
neighboring  coil  of  intestme  in  case  adhesions  have 
formed.  More  often  there  is  a  local  peritonitis  leading 
to  the  formation  of  adhesions  or  local  thickenings  of  the 
peritoneum  prevetiting  perforation  into  the  general 
I>eritoneal  cavity.  Perforation  into  or  between  such 
adhesions  may  lead  to  the  formation  of  fsecal  abscesses. 
Very  rarely  perforation  into  the  bladder  or  uterus  or 
through  the  abdominal  wall  may  occur. 

In  the  more  slowly  growing  ulcers  there  is  usually  an 
abundant  formation  of  tuberculous  granulation  tissue 
in  the  base  of  the  ulcer  or  about  its  edges.  This  tissue 
may  be  so  abundantly  produced  as  to  cause  marked 
thickening  of  the  wall  of  the  intestine  and  a  constriction 
of  the  lumen.  Caseous  foci  are  usually  present  through- 
out the  granulation  tissue.  Although  an  entire  Peyer's 
patch  may  become  involved  in  the  ulcer,  the  long  axis 
of  the  latter  is  usually  transverse  so  that  ''ring"  or 
''girdle  ulcers"  encircling  the  intestine  are  produced. 
The  tuberculous  process  extends  along  the  lymphatics 
of  the  intestinal  wall,  and  a  tuberculous  Ivmpnangitis  is 

f)ractically  always  present  in  the  immecfiatc  neighbor- 
lood  of  tne  ulcer.  The  involved  lymph-vessels  appear 
to  the  naked  eye  as  tortuous  whitish  beaded  hnes  or 
cords.  Miliary  tubercles  may  be  found  along  the  course 
of  the  affected  vessels.  The  residting  chyle  stasis  leads 
to  general  or  local  dilatations  of  the  lymphatics,  in  the 
latter  cjise  appearing  as  chyle  cysts.  Miliarv  nwlules 
occur  in  the  subserosa  near  the  ulcer,  and  the  site  of 
the  intestinal  ulc<'r  can  be  told  by  the  local  peritonitis 
and  lymphangitis,  and  the  mesenteric  glands  are  al- 
ways involved  in  such  cases.  In  many  cases  tubercu- 
lous lesions  an'  found  alsc>  in  the  thoracic  duct.  From 
these  the  bacilli  may  l>e  given  off  into  the  lymj)h  and 
thence  into  the  blo(Kl  stn'ain  in  such  numlK'rs  that  a 
general  miliary  tuberculosis  is  produced.  Moreover, 
tubercle  bacilli  may  pass  into  the  thoracic  duct  from 
the  intestinal  lesion  or  the  caseous  niesent(Tic  glands, 
and  reach  the  blood-stream  without  exciting  any  le- 
sions in  the  duct  itself.  The  importance  of  intestinal 
tuberculosis  in  the  j)roducti()n  of  reinfections  and  wide- 
spread metastases  is  very  evident. 

Small  isohited  tuberculous  ulcers  in  a  state  of  repair 
may  occasionally  be  found  in  the  intestinal  wall,  par- 
ticularly in  patients  dying  during  the  early  stages  of  a 
pulmonary  tuberculosis.  Regeneration  of  the  nuicosa 
to  a  greater  or  less  tlegree  is  often  foimd  about  the  edges 
of  the  more  chronic  ulcers.  The  new-forming  epithe- 
lium pushes  in  from  the  sides  and  overhangs  the  floor 
(  f  the  ulcer,  often  forming  polypoid  growths.  Con- 
traction of  the  ulcer  during  the  healing  j)rocess  may 
lead  to  a  stenosis  of  tin?  intestinal  lumen.  The  mucosa 
of  the  intestiiH*  in  the  neighborhood  of  the  tuberculous  , 
lesions  presents  the  picture  of  a  subacute  or  chronic 
catarrhal  inflammation,  or  mon»  rarely  that  of  a  (Uph- 
theritic  enteritis  or  colitis.  Diarrluea  is  usually  pn*s- 
ent   in  the  advanced  cases,   and  this  symj)tom  is   the 


result  of  the  diffuse  inflammatory  changes  in  the  mu- 
cosa. 

In  advanced  progressive  cases  the  lesions  in  the  ileum 
increase  in  size  and  severity  toward  the  ileo-c»cal  valve. 
Through  the  confluence  of  the  ulcers  a  lar^  portion  of 
the  mucosa  mav  be  destroyed.  In  addition  to  the 
larger  ulcers  hundreds  of  small  t'.iberculoiis  erosions  may 
be  found  over  mihary  t'lbercles  scattered  throughout 
the  mucosa  or  located  in  the  solitary  follicles.  The 
small-intestine  aspect  of  the  ileo-csecal  valve  usually 
presents  the  most  market!  ulceration.  In  the  colon  the 
ulcers  are  rarely  ring-shaped,  but  are  usually  round  cr 
irregular,  and  more  shallow  than  those  in  the  ileum.  In 
many  cases  they  are  more  numerous  in  the  ca?cum  and 
ascending  colon,  and  diminish  in  number  in  the  trans- 
verse and  descending  colon  to  become  more  numeroTis 
again  in  the  rectum.  The  tuberculous  process  in  the 
mucosa  of  the  rectum  is  often  associated  with  the  for- 
mation of  perirectal  tubercles  leading  to  the  formation 
of  fistulous  tracts  opening  in  or  about  the  anus.  The 
entire  rectal  mucosa  may  l)ecome  ulcerated  or  greatly 
thickened  from  the  formation  of  tuberculous  granula- 
tion tissue.  Xumeroi.s  false  passages  may  be  formed. 
Polypoid  gro^^-ths  may  develop,  or  a  stricture  may  re- 
sult. 

The  appendix  may  be  involved  in  the  advanced  cases, 
the  pathological  picture  being  the  same  as  that  seen  in 
the  large  intestine.  Miliary  tubercles  may  be  found  in 
the  mucosa  or  submucosa.  or  the  mucosa  may  contain 
tuberculous  ulcers.  Occasionally  the  entire  appendix  is 
converted  into  a  sac  filled  with  caseous  matenal.  The 
appendix  may  also  contain  secondary  miliary  tubercles 
in  cases  of  primary  tuberculosis  of  the  Fallopian  tubes, 
the  remaining  portion  of  the  intestine  showing  no  le- 
sions. Primary  appendical  tuberculosis  is  rare.  The 
pathological  picture  is  the  same  as  that  seen  in  the  sec- 
ondary form. 

Hyperplastic  Variety  of  Intestinal  Tuberculosis. — A 
rare  form  of  intestinal  tuberculosis  is  that  associated 
with  a  marked  thickening  of  the  intestinal  wall  due  to 
the  formation  of  tubercles  in  the  submucosa  and  mus- 
cularis.  The  overlying  mucosa  may  show  no  change 
beyond  that  of  atrophy.  Ulceration  mav  be  entirely 
absent.  There  is  little  or  no  caseation,  'f  he  ileo-c«cal 
region  is  usually  affected,  although  the  process  may  in- 
volve any  coils  that  become  adherent  to  the  seat  of  the 
primary  lesion.  Strictures  of  the  intestine  may  be  pro- 
duc(»d  at  intervals,  while  the  intervening  portions  of  the 
intestine  may  be  relatively  normal  or  snow  a  much  less 
advanced  stage  of  the  disease.  In  the  neighborhood  of 
the  constrictions  the  i>eritoneum  is  usually  studded  with 
pedunculated  masses  of  tul)ercles,  and  tne  neighboring 
mesentery  is  thickened  and  infiltrate<i  with  tuberculous 
granulation  tissue.  The  corresponding  mesenteric  gland  i 
are  tuberculous.  Polypoid  mass(»s  ot  tubercle  may  also 
project  into  the  lumen  of  the  bowel.  These  may  be 
covered  with  mucosa,  either  normal  or  atrophic,  but 
rarely  showing  ulceration.  In  some  cases  typical  tuber- 
cles are  not  formed;  the  tissues  are  found  to  be  infil- 
trated with  round  cells  without  epithelioid  cells  or  casea- 
tion, although  tulxTcle  bacilli  can  be  demonstrated  in 
great  numbers  between  the  cells  of  the  infiltrati<m.  The 
condition  of  hyjx'rplastic  intestinal  tulwrculosis  is  usu- 
ally primary;  only  raniy  is  it  accompanied  by  pulmo- 
nary' disease.  In  the  later  stages  of  the  disease  the 
infection  may  become  generalized,  and  death  usually  re- 
sults from  such  complications.  The  slow  development 
of  the  disease  and  its  peculiar  pathology  point  to  an  in- 
fection with  a  strain  of  tul)ercle  bacillus  of  relatively 
low  virulence, 

Symptom.s. — The  symptoms  of  intestinal  tulx»rcul  sis, 
whether  primary  or  s<'con.larv'.  are  often  vague.  Diar- 
rlura  and  constipation  may  alternate,  or  either  one  of 
these  symptoms  may  l)e  the  predominant  feature.  Col- 
icky pains  may  be  ])r(»sent,  occurring  mostly  in  the 
lower  part  of  the  abdomen.  These  may  b<>  transient 
an<l  of  a  slight  degree,  or  severe  and  persistent.  The 
pain  is  usually  more  s<'vere  after  eating  or  preceding 
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IRON,  POISONING  BY.— Metallic  iron  and  those  com-  j 
pounds  of  iron  which  are  insoluble  in  water  are  not 
poisons.  The  soluble  salts,  however,  though  not  active 
poisons,  have  an  irritant  action,  and  arc  capable  of  de- 
stroying life  when  taken  in  large  doses  and  in  a  concen- 
trated state.  The  continued  administration  of  medicinal 
doses  even  j)roduces,  after  a  time,  decided  gastric  dis- 
turbance. It  is  probable  that  all  the  soluble  preparations 
may  act  as  irritant  poisons  when  administered  in  large 
doses.  The  most  important,  however,  from  a  medico- 
legal point  of  view,  are  ferrous  sulphate  (copperas,  green 
vitriol),  ferric  chloride  (perchloride).  which  is  used  medic- 
inally in  the  form  of  tincture,  and  the  tannate  in  the  form 
of  ink. 

The  salts  of  iron  are  rarely  administered  for  criminal 
purposes.  Most  of  the  reported  cases  of  poisoning  have 
been  the  result  of  accident,  or  of  the  use  of  the  sulphate 
or  the  tincture  of  the  chloride  of  iron  in  attempts  ai 
abortion.  The  symptoms  which  follow  the  administra- 
tion of  large  doses  of  the  preparations  named  are  essen- 
tially similar  to  those  produced  by  the  irritants  in  gen- 
eral. There  are  a  styptic  taste  in  the  mouth,  nausea, 
vomiting,  pain  in  the  stomach  and  intestines,  and  purg- 
ing. The  evacuations  are  black,  owing  to  the  conversion 
of  the  iron  salt  into  a  tannate  by  the  tannic  acid  of  the 
food,  or  into  a  sulphide  by  the  sulphureted  hydrogen 
resulting  from  decomposition  in  the  intestines.  Imta- 
tion  of  the  genito-urinary  passages  is  sometimes  observed. 
The  tincture  of  the  chloride  of  iron  is  more  corrosive  in 
its  action  than  the  sulphate,  by  reason,  apparently,  of 
the  free  hydrochloric  acid  which  it  frequently  contains. 
It«  injection  into  the  cavities  of  the  bcKiy,  for  the  pur- 
pose of  arresting  hemorrhage,  has  proved  fatal. 

The  amount  of  any  of  the  preparations  of  iron  required 
to  endanger  life  is  not  accurately  known,  but  appears  to 
be  quite  large.  In  most  of  the  cases  in  which  the  sul- 
phate has  been  taken,  the  amount  was  unknown.  Re- 
covery has  taken  place  after  a  dose  of  81  gm.  ( Ji.)  of 
the  sulphate  (Christison).  A  case  is  reported  in  which 
48  gm.  (fl  J  i8.s.)  of  the  tincture  of  the  chloride  of  iron 
proved  fatal  in  about  five  weeks  (Christison).  Recovery 
has  taken  place  after  doses  of  32-96  gm.  of  this  prepara- 
tion. The  favorable  issue  is  probably  due,  in  many 
cases,  to  the  early  occurrence  of  vomiting. 

The  results  of  experiments  on  animals  are  not  uniform. 
Qmelin  states  that  7.7  gm.  (  3  ij)  of  the  sulphate  of  iron 
administered  to  dogs  by  the  mouth  caused  vomiting  only; 
that  2.6  gm.  (gr.  xl.)  administered  to  rabbits  produced  no 
injury;  and  that  1.3  gm.  (gr.  xx.)  injected  into  the  veins 
of  a  dog  pro<iuced  no  symptom  whatever.  Dr.  Smith, 
however,  states  that  7.7  gm.  will  prove  fatal  to  dogs 
when  administered  by  the  mouth  or  applied  to  a  wound. 

The  post-mortem  appearances  are  those  of  a  simple 
irritant,  and  are  confined,  so  far  as  has  been  observed,  to 
the  stomach  and  upper  part  of  the  intestines.  In  acute 
cases  the  contents  of  the  intestines  will  probably  present 
a  black  appearance,  owing  to  the  presence  of  the  t-an- 
nate  or  the  sulphide  of  iron. 

Iron  is  eliminated  to  some  extent  in  the  urine.  A  small 
amount  only  is  absorbed  in  any  event,  the  greater  part 
escaping  in  an  insoluble  form  with  the  fa'ces. 

Treatment  consists  in  the  use  of  the  st(mmch-pump,  or 
of  enuitics  if  necessary.  Magnesia  or  dilute  solutions  of 
alkaline  earbonatt'S  should  be  adniinisUTed  as  antidotes, 
and  the.s(»  should  be  followed  bv  demulcents. 

WilU(nn  B.  Ililh. 


LA  BOURBOULE.  La  Boiirl)oiile  is  situated  in  the 
central  |)ortion  of  France,  directly  soiitli  from  Paris, 
from  winch  it  is  tlistant  282  miles,  alK)ut  ten  hours'  ride 
by  rail.  It  is  famous  for  its  hot  nrseniral  springs.  La 
Ii()urlK)ul('  lies  in  a  valley  of  the  Auver^ne  Mountains,  at 
an  elevation  of  2. 700  feot.  It  is  oix*n  to  the  east  and 
south,  but  protecte<l  on  the  north  and  west  by  the 
mountains.  The  climate  possesses  the  charact eristics 
of  that  of  medium  altitudes;  it  is  tonic,  sunny,  an<i  in- 
vigorating. Thun(ier-storms  of  short  duration  are  fre- 
(pient,  as  in  other  mountain  resorts.     The  scenery  is 


varied  and  attractive,  and  there  are  many  interesting 
excursions  in  the  neighborhood.  The  season  extends 
from  May  25th  to  October  30th. 

The  fame  of  these  waters  depends  upon  the  arsenic 
they  contain,  being  the  richest  hot  arsenical .  waters 
known.  They  also  contain  in  very  considerable  amounts 
bicarbonate  and  chloride  of  sodium.  They  are  employed 
in  diseases  for  which  arsenic  is  applicable  and  beneficial. 
There  are  also  cold  springs,  but  the  hot  ones  are  chiefly 
if  not  exclusively  employed. 

The  two  hot  springs  are  *'  La  Source  Choussy-Per- 
ri^re,"  of  a  temperature  of  136°  F.,  containing  in  a  litre 
3  gm.  of  sodium  chloride,  3.8  of  sodium  bicarbonate, 
and  0.028  of  sodium  arsenate ;  and  **  La  Source  Croi- 
zat,"  of  a  temperature  of  113°  F.,  containing  5.63  gm. 
of  sodium  cliloride.  3.0  of  so<iium  bicarbonate,  and  0.025 
of  arseniate  of  sodium.  The  water  is  clear,  with  a  salt 
taste  and  without  odor.  It  is  used  for  drinking,  baths, 
and  inhalation;  the  internal  use  of  the  water  is  the 
most  important,  and  it  is  drunk  at  about  a  temperature 
of  I(X)°  r.  in  daily  doses  of  from  three  to  eighteen 
ounces,  or  even  more,  divided  into  three  portions,  taken 
at  different  times  of  the  day. 

The  bat  lis  are  taken  separately  or  in  a  common  pool, 
and  in  skin  affections  they  are  often  prolonged  for  sev- 
eral hours,  but  the  water  is  not  very  hot.  In  the  in- 
halation chambers  the  water  is  finely  pulverized,  and 
thus  employed  in  respiratory  affections.  Pulverization 
chambers  with  numerous  apparatus  for  nasophar3mgeal 
and  cutaneous  affections,  and  various  kinds  of  douches, 
vapor  baths,  arrangements  for  dry  and  wet  massage,  are 
all  found  in  the  well-equipped  bath  establishment. 

The  diseases  for  which  these  waters  are  appUcable 
and  beneficial  are :  first,  chronic  skin  diseases,  such  as 
eczema,  ichthyosis,  psoriasis,  lichen  ruber,  lupus,  urti- 
caria, etc. ;  second,  chronic  diseases  of  children,  such  as 
glandular  enlargements,  scrofula,  tuberculous  diseases 
of  the  bones — weakly  children  and  those  with  a  tuber- 
culous inheritance,  and,  as  well,  those  with  whom  the 
seaside  disagrees,  are  also  benefited  by  these  waters  and 
the  climate;  third,  amemia  and  chlorosis,  when  not 
amenable  to  the  iron  treatment;  fourth,  chronic  catar- 
rhal conditions  of  the  pharynx,  larynx,  trachea,  and 
bronchi,  when  there  is  an  arthritic  or  neuroarthritic 
tendency,  espt»cially  when  associated  with  a  skin  affec- 
tion; fifth,  malarial  cachexia,  ncurastlicnia  with  an- 
aemia, certain  cases  of  arthritis  deformans,  neuralgia  re- 
sulting from  malaria,  the  cachexia  of  sj'philis.  feeble, 
rheumatic,  and  gouty  persons;  sixth,  diabetes  and  some 
forms  of  albuminuria. 

Contraindications:  Those  conditions  for  which  the 
water-cure  treatment  in  genend  is  contraindicated. — 
advanceil  arteriosclerosis,  degeneration  of  the  myo- 
cardium, degenerative  changes  in  the  cerebral  arteries, 
non-compensated  valvular  diseases  of  the  heart,  malignant 
diseases,  extreme  age,  fever,  and,  in  piirticular,  a  hemor- 
rhagic tendency,  cirrhosis  of  the  liver,  and  renal  lithiasis. 

The  duration  of  the  "  cure  "  is  generally  very  short, 
varv'ing  according  to  the  malady  and  the  results  obtained. 

Tlie  accommodations  are  abundant  and  good.  Four 
thousand  persons,  it  is  said,  can  be  receiveil  at  one 
time,  ami.  as  has  lx»en  said,  the  bath  establishments  are 
well  equipped  and  elalx)rate.  There  are  the  usual 
amusements  found  at  French  watering-places. — music, 
theatre,  ciLsino.  parks,  and  promena<les.  Here,  as  at  all 
well-known  spas,  reliable  medical  advice  can  Ix?  ob- 
tained. 

The  La  liourboule  waters  are  exportetl  and  can  be  ol)- 
tained  in  any  country.  Edward  O.  Otis. 

LEUKEMIA.— Treatment  by  Roentgen  Irradia- 
tion . — The  application  of  the  Roentgen  rays  to  the  treat- 
ment of  leukaemia  was  first  made  by  American  physi- 
cians, Pu.sey  (1902),  Senn  (1903), and  Brown,  Bryant, and 
Crane  (nM)4).  The  results  obtained  by  the  treatment 
were  so  striking  that  the  attention  of  the  entire  me<lical 
world  was  directed  to  the  method,  and  it  was  at  once 
given  a  trial  wherever  leuka'inic  patients  were  accessible. 
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Leuktemla* 


Since  1904  more  than  two  hundred  cases  of  leukspinia 
have  been  reported  in  the  literature  as  having  been 
treats  by  Roentgen  irradiation,  and  it  is  now  possible 
to  draw  certain  conclusions  concerning  the  value  of  the 
treatment,  and  the  following  statements  are  based  upon 
an  analysis  of  the  reported  cases. 

As  the  result  of  the  repeated  exposures  of  short  dura- 
tion there  occurs  in  many  cases  of  myeltemia  a  symp- 
tomatic cure,  manifesting  itself  by  a  marked  reduction 
in  the  size  of  the  spleen  and  in  a  great  improvement  or 
return  to  the  normal  of  tlie  blood  condition.  The  num- 
ber of  the  white  cells  may  be  brought  back  to  normal, 
the  red-cell  count  increased,  and  the  color  index  raised. 
In  some  cases  the  relative  proportion  of  the  white  cells 
appears  also  to  be  restored  to  the  normal;  but  in  the 
cases  most  carefully  studied  the  blood  still  shows  leuka?- 
mic  characteristics  in  the  presence  of  myclocvtes,  mast- 
cells,  or  atypical  white  cells.  Nevertlieless  tlie  number 
of  these  cells  is  often  reduced  from  high  proportions  to 
sucli  low  ones  that  on  a  superficial  examination  the 
white  cells  may  appear  to  be  in  normal  variety  and  pro- 
portion. The  general  condition  of  the  patient  is  greatly 
improved,  and  he  is  often  enabled  to  return  to  his  busi- 
ness or  occupation,  and  for  a  number  of  months  he  may 
show  such  a  freedom  from  symptoms  that  he  may  re- 
gard himself  as  cured. 

Such  a  cure  is,  however,  only  a  symptomatic  one; 
sooner  or  later  recurrence  takes  place  and  the  disea.se 
goes  its  usual  course  to  a  fatal  end.  No  proof  of  an 
absolute  cure  of  myela»mia  by  Roentgen  irradiation  has 
yet  been  produced.  Moreover,  not  all  cases  of  mye- 
liemia  respond  to  the  treatment,  even  when  the  irratfia- 
tion  is  continued  for  some  time.  Those  cases  of  mye- 
la^mia  presenting  the  symptom  of  pain  in  the  bones  or 
enlarged  lymph  glands  react  to  the  treatment  very 
slowly,  or  may  not  respond  to  it  at  all.  Occasional  case's 
in  which  these  symptoms  are  not  present  also  fail  wholly 
to  react  favorably  to  the  treatment  with  Roentgen  rays, 
even  when  it  is  extended  over  some  period  of  time. 

Cases  of  lympha^mia  are  influenced  by  irradiation  to 
a  much  less  degree  than  those  of  myelymia.  Neverthe- 
less in  some  cases  the  number  of  the  white  cells  is  re- 
duced, and  the  spleen  and  lymph  glands  diminishe<i  in 
size.  The  erythrocyte  count  and  the  color  index  are 
likewise  raised,  but  the  relative  proportion  of  the  dif- 
ferent forms  of  white  cells  is  not,  as  a  rule,  greatly  af- 
fected. Only  in  a  few  c:ises  is  the  normal  proportion 
restored.  Occasionally  the  proportion  of  the  lym- 
phocytes rl'^es  during  the  treatment ;  and  an  aleuka»mic 
lymphocytoma  may  be  transformed  into  a  Ivmphatic 
leukaemia  during  the  course  of  treatment  by  Roentgen 
irradiation.  The  reports  in  the  literature  do  not  show 
such  a  uniformity  of  results  in  the  treatment  of  lym- 
phatic leuka'Uiia  ils  in  the  case  of  myehemia,  therefore 
such  definite  statements  cannot  be  made  concerning  the 
former.  In  general  the  cases  of  lymphatic  leukaemia 
require  a  mucli  more  vigorous  and  protracted  treatment 
with  the  rays  in  order  to  bring  alK)Ut  approximately  the 
same  results  as  may  be  obtained  in  mvela^mia.  In  those 
cases  of  lymplurmia  in  which  there  is  an  improvement 
of  the  blood  condition  the  general  state  of  the  patient 
is  likewise  bettered. 

In  the  case  of  both  myehemia  and  lympha^mia  the 
earlier  the  treatment  is  begun  the  more  marked  is  the 
reaction.  This  apparently  does  not  apply  to  the  condi- 
tion diagnosed  clinically  as  *'  acute  leuka'mia."  since  in 
this  form  the  treatment  by  irra<liation  does  not  appear 
to  give  good  results.  Moreover,  in  a  few  cases  of  chronic 
myela*niia  the  treatment  has  apparently  produced  an 
exacerbation  of  the  symptoms  with  the  clinical  appear- 
ances of  an  acute  intoxication  terminating  speedily  in 
death.  Inasmuch  as  such  phenomena  may  occur  in 
cases  of  leukaemia  not  treatcMl  l)y  Roentgen  irradiation 
they  cannot  detinitely  be  ascril,ed  to  the  treatment. 

Nevertheless  certain  dangers  are  a.ssociatetl  with  the 
use  of  Roentgen  rays  as  a  therapeutic  agent  in  the  treat- 
ment of  leiika'inia.  Asid<'  from  the  local  effects  upon 
the  skin  ("j--ray  burn")  and  the  changes  produced  in 
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the  sexual  glands  (sterility),  that  can  to  a  large  extent 
be  guarded  against  by  proper  technique,  there  are  cer- 
tain specific  dangers  attending  the  treatment  that  must 
be  considered.  These  dangers  are  the  direct  outcome 
of  the  changes  produced  in  the  body  by  the  rays,  and  it 
is  in  these  very  changes  that  the  good  results  of  the 
treatment  lie.  The  researches  of  Hefneke,  Warthin,  and 
others  have  shown  the  selective  destructive  action  of 
Roentgen  rays  upon  the  lymphocytes  and  myelocytes, 
and  their  parent  cells  in  the  spleen,  lymph  glands,  and 
bone-marrow.  To  such  a  destruction  of  white  cells  and 
their  parent  cells  is  the  improvement  seen  in  leukaemia 
due.  It  has  also  been  shown  that  this  destruction  goes 
on  for  some  time  after  irradiation ;  in  some  cases  the  dim- 
inution in  the  number  of  white  cells  has  persisted  for 
weeks  after  the  treatment  has  ceased.  Such  a  persist- 
ent leucocytolysis  has  been  explained  on  the  ground  of 
a  formation  of  a  "  leucotoxin,  and  a  number  of  writ- 
ers (Curschmann  and  Gaupp,  Schmidt  and  Gdronne, 
Capps,  etc.)  believe  that  they  have  demonstrated  the 
presence  of  such  a  leucotoxin  in  the  blood  of  cases  of 
leukaemia  treated  by  irradiation.  According  to  Schmidt 
and  (J^ronne  the  leucotoxin  is  excreted  by  the  kidneys, 
since  in  nephrectomizetl  animals  the  leucocytolysis  fol- 
lowing irradiation  is  much  greater  than  in  normal  ani- 
mals. 

The  disintegration  of  such  a  large  amount  of  nucleo- 
protein  in  the  body  with  the  resulting  severe  disturb- 
ance of  metabolism  that  must  occur  in  the  case  of  the 
destruction  of  great  numbers  of  white  cells  by  the  rays 
would  favor  the  occurrence  of  a  toxirmia.  That  such 
a  metabolic  disturbance  occurs  is  shown  by  the  increased 
total  nitrogen  output  in  the  urine,  with  an  increase  in 
the  excretion  of  uric  acid,  purin  bases,  and  phosphates. 
Clinical  evidence  of  such  an  intoxication  is  shown  in  the 
rapidly  developing  toxic  conditions  sometimes  seen 
after  one  irradiation  only.  The  typhoidal  state,  fever, 
nervous  phenomena,  etc..  all  suggest  an  intoxication  of 
proteid  origin.  In  some  cases  these  symptoms  lead 
quickly  to  death.  Experimental  investigations  aUo 
favor  this  view  of  the  nature  of  the  toxic  reaction  pro- 
duced by  the  Roentgen  rays. 

A  second  danger  lies  in  the  production  of  kidney 
changes  through  the  excretion  of  toxic  substances. 
Warthin  has  shown  that  the  kidneys  of  five  cases  of 
leukaemia  treated  for  some  time  with  Roentgen  irradia- 
tion presented  marked  degenerative  changes  with  ex- 
tensive deposits  of  lime  salts,  resembling  the  chang(?s 
sometimes  seen  after  poisoning  with  mercuric  chloride, 
etc.  Experimental  investigations  have  shown  also  that 
renal  changes  may  be  produced  bv  reix^ated  or  pro- 
longed irradiation  of  the  lK)dy.  Sclimiclt  and  (l<^Tonne 
b(»lieve  that  the  leucotoxin  (leveloping  after  Roentgen 
irradiation  is  excreted  through  the  kidneys,  and  it  is 
possible  that  this  jx^ison  may  also  affect  the  renal 
epithelium. 

In  spite  of  these  dangers  the  analysis  of  the  cas€\s  re- 
port e<l  up  to  the  present  time  justifies  the  use  of  Roent- 
gen irrauiation  through  the  fact  tiiat  in  UKUiy  cases  it 
causes  a  marked  though  temporary  improvement,  and 
prolongs  the  patient's  life  for  a  definite  jx'riod  of  time. 
Inasmuch  as  leuka'inia  is  a  hopeless  disease,  leading  to 
a  fatal  termination  in  a  relatively  short  time,  any  meth- 
od by  which  the  final  event  can  lx»  postponed  is  certainly 
a  therapeutic  gain.  Practically  the  only  other  method 
by  which  the  course  of  leuka*mia  can  be  altered  is  by 
the  internal  administration  of  arsenic.  This  drug  must, 
liowever.  be  pushed  to  its  physiological  limits,  so  that 
the  danger  of  arsenical  p.oisoning  must  always  be  con- 
sidered. The  degrei^  of  leucocytolysis  following  the 
administration  of  iusenic  is  less  than  that  following  irra- 
diation, and  the  white-cell  count  rises  more  quickly  after- 
ward. The  persistent  leucocytolysis  seen  often  after 
but  a  few  exposures  to  the  rays  (!oes  not  find  a  parallel 
in  the  case  of  arsenic;  and  the  reduction  in  the  size  of 
the  spleen  and  lymph  glands  is  always  more  marked  in 
the  case  of  Roentgen  irradiation.  Moreover,  a  rt^lative- 
ly  large  number  of  patients  do  not  react  favorably  to  the 

561 


REFERENCE  HANI^OOK  OF  THE  MEDICAL  SCIENCES. 


arsenic  treatment.  Symptoms  of  proteid  intoxication 
may  also  occur  suddenly  during  the  course  of  treatment 
with  arsenic,  so  tliat  this  phenomenon  cannot  be  re- 
garded as  a  direct  set^uel  of  either  form  of  treatment. 

Taking  everything  into  consideration,  we  must  regard 
the  treatment  by  irradiation  as  the  one  offering  to  the 
patient  tlie  greatest  number  of  chances  for  a  temporary 
symptomatic  cure,  wliereby  he  may  secure  a  respite  of 
weeks  or  montlm.  To  biLsiness  men  such  a  pastpone- 
ment  of  tlie  fatal  termination  may  be  a  matter  of  great 
moment. 

Since  both  the  Roentgen  rays  and  arsenic  have  the 
common»property  of  causing  leucocytolysis,  and  as  ihe 
continue!*  use  of  either  one  Ls  attended  by  certain  dangers, 
the  most  rational  plan  of  treatment  would  appear  to  be 
an  alternation  of  the  two.  This  has  been  advised  by  a 
number  of  writers  who  have  foimd  by  experience  that 
the  coincident  use  of  the  two  therapeutic  agents,  with 
alternation  according  to  indications,  leads  to  the  most 
marked  improvement. 

The  treatment  of  the  leuka^mic  patient  by  irradiation 
should  Ix'  placed  in  the  hands  of  an  expert  operator. 
Thorough  pn)tection  against  the  incidental  dangers  of 
the  exposures  should  be  afforded;  all  portions  of  the 
boily  of  the  patient  except  that  to  be  treated  should  be 

f)rotected.  A  medium  tube  is  advised  by  those  who 
lave  had  the  l^est  results;  and  short  exposures  are 
given  for  a  definite  period,  and  then  the  irradiation  is 
omitted  for  a  time  while  the  internal  administration  of 
arsenic  is  pashed.  The  periods  between  the  Roentgen- 
ray  treatments  should  be  gradually  lengthened.  In 
ca.ses  of  myehemia  the  spleen  and  the  long  bone;;  are  al- 
ternately exposed.  As  (he  spleen  is  more  easily  influ- 
enced by  the  rays  this  organ  should  be  more  frequently 
exposed  than  the  bones.  When  the  Ijnnph  glands  are 
enlarged  these  should  also  be  treated  in  turn.  In  cases 
of  ly:nphatic  leukaemia  the  spleen,  regional  lymph  glands, 
anJ  bones  are  exposed  alternately. 

During  the  cour.<?e  of  the  treatment  it  Ls  very  impor- 
tant for  the  physician  to  control  the  exposures  by  mak- 
ing thorough  examinations  of  the  patient's  blood  and 
urine.  An  increa.se  in  the  number  of  white  cells  during 
the  periods  Ix'tween  the  exposures  is  an  indication  for 
renewing  the  latter.  It  must  be  lx)rne  in  mind,  how- 
ever, that  the  first  exposures  often  cause  in  leuka'mic 
cases  first  a  rise  in  the  number  of  white  cells  and  then  a 
fall,  while  after  repeated  exposures  this  primary'  increiuse 
does  not  occur  and  the  fall  takes  place  at  once.  A  de- 
crease in  the  number  of  red  cells  should  be  taken  as  an 
indication  for  pushing  the  arsenic.  The  changes  in  the 
spleen  and  lymph  glands  may  al.so  be  taken  as  a  guide 
to  the  treatment.  The  urine  examinatifm  should  in- 
clude an  estimation  from  time  to  time  of  the  total  nitro- 
gen output.  A  very  great  increa.se  in  this  should  warn 
against  the  possibility  of  an  im|x*nding  toxaemia  or  gen- 
eral disturbance  of  metalxjlism.  Furtlier,  the  urine  ex- 
amination should  guard  against  the  product i(m  of  a  toxic 
nephritis  or  against  an  exacerbation  of  a  previously 
exLsting  renal  condition.  Aldrrd  Scott  narthin. 

LIGHT:  ITS  PHYSICS,  PHYSIOLOGY,  AND  THER- 
APY. There  is  a  fundamental  difference^  in  the  action 
on  living  protoplasm  of  the  infrared  rays  of  the  sun  and 
the  ultraviolet.  'Ihe  former  are  called  thermic  Ijerause 
their  chief  efTect  is  to  increase  the  molecular  movements 
constituting  heat,  while  the  latter  are  called  actinic.  U*- 
cause  they  destroy  chemical  compounds  by  causing 
atomic  movements  within  the  molecule.  Matter  Innng 
at  rest  only  at  the  absolute  zero,  the  molecules  of  every 
sul>stance  are  perpetiuilly  vibrating  at  various  rates  and 
with  an  intensity  of  movement  corresponding  to  the 
tem|KTature.  Kvery  kind  of  protoplasm  has  a  range 
of  temiKTature  within  which  it  can  function.  Below 
the  minimum  its  "  vitality  "  is  sus|H'nded,  as  its  molecu- 
lar movements  are  t(M)  slow  or  restricted,  and  if  it  is 
ke])t  cold  it  eventually  dies.  If  its  temixTature  is 
raised  ai)ove  the  maxinnun,  the  molecules  vibrate  too 
rapidly  and  the  action  is  pathological,  and  if  the  tem- 


perature is  still  higher  the  chemical  constitution  is 
changed  and  death  occurs.  The  higher  animals  by  ox- 
idation of  food  are  able  to  produce  enough  heat  to  keep 
their  living  cells  at  the  proper  temperature,  but  this 
ability  is  far  less  in  the  lower  forms.  In  the  lowest  and 
in  plants  the  cells  are  wliolly  dependent  upon  the  heat 
denved  from  the  sun,  although  every  living  cell,  animal 
or  plant ,  does  produce  some  heat  as  it  consumes  oxygen 
and  excret<?s  carbonic  oxide.  The  leaf  cells  are  merely 
food  gatherers,  absorbing  light,  and  by  means  of  this 
actinic  energy  they  break  up  the  carbonic  oxide  of 
the  air,  but  the  living  cells  under  the  bark,  or  in  the 
roots  and  buds,  act  like  animal  cells  and  respire  the 


same. 


The  whole  Hving  world  is  thiLs  dependent  upon  the 
sun's  heat  for  proper  temperature,  and  its  light  is  the 
ultimate  source  of  all  food,  facts  which  have  completely 
hidden  from  us  the  knowledge  of  the  actinic  effects  of 
light  and  ultraviolet  raj's.  It  Ls  known  that  these  waves 
are  entirely  too  rapid  to  cau>e  movements  of  the  huge 
bulky  molecule  of  protoplasm,  consisting  of  groups  of 
atoms  which  according  to  some  physicist  might  amount 
to  hundreds  of  thousands.  In  passing  it  might  be  said 
that  the  latest  descriptions  of  the  ether  by  physicists 
show  that  the  enormous  elasticity  required  to  transmit 
such  rapiil  waves  at  tremendous  speed  presumes  an  al- 
most inconceivable  rigidity,  and  that  radiant  light  and 
heat  are  perhaps  not  vibrations,  but  are  of  the  nature 
of  rapidly  alternating  stresses  or  strains.  But  their 
effect  upon  matter  is  to  cause  actual  movements  of 
molecules,  or  the  atoms  composing  the  mol€»cule,  or  the 
corpuscles  composing  the  atom,  and  for  our  purpose  we 
may  call  them  vibrations,  waves,  or  rays.  The  octave, 
red  to  violet,  besides  the  power  to  affect  the  retina,  pro- 
duces both  molecular  or  thennic  and  actinic  or  atomic 
effects,  but  the  thermic  power  rapidly  diminishes  from 
the  red  end,  and  the  actinic  frcm  the  violet.  Red  light 
is  too  slow  to  cause  much  disturbance  inside  the  mole- 
cule, and  the  violet  is  too  rapid  to  cause  much  move- 
ment of  the  molecule  as  a  whole. 

There  is  an  invariable  biological  law,  without  a  single 
known  exception:  living  cells  are  so  placed  that  they 
can  receive  sufficient  thermic  vibrations  and  be  pro- 
tected from  excessive  actinic  ones.  All  plant  cells 
function  in  the  dark,  under  the  bark  of  the  roots,  tnmk, 
and  branches.  Even  the  carbon-gathering  leaf  cells  are 
not  an  exception,  for  they  are  guarded  by  the  green 
chlorophyll,  and  if  that  is  insufficient  they  are  protected 
by  hairs  and  thick  skin,  or  they  turn  the  leaf  edges  to 
the  light,  migrate  from  the  surface,  or  get  protection  in 
some  other  way.  Mo.st  animals  pass  their  lives  in  the 
dark  of  the  dec»p  sea  or  in  the  soil,  and  the  few  srfKriea 
which  come  out  from  lairs  in  the  daytime  are  covered  with 
hair,  feathers,  or  pigment,  and  all  exposed  surfaces  are 
pigmented.  I' n pigmented  ants  and  grubs  promptly  die 
in  the  light. 

Man  himself  obej's  the  same  law,  for  each  type  Ls  pig- 
mented in  direct  proportion  to  the  amount  of  light  to 
which  it  is  expased  in  its  ancestral  home,  irrespecjtive 
of  tlie  heat  or  cold,  for  the  glare  of  the  arctic  snow  re- 
quires almo.st  as  much  pigment  as  the  direct  rays  of  the 
subtropics.  Indeed,  by  the  laws  of  absorption  and 
radiation  of  dark  heat,  pigment  is  really  a  disadvantage 
in  high  external  heat,  for  it  absorbs  well,  and  black 
tropical  animals,  including  the  black  man,  tend  to  hide 
from  tlie  middav  sun,  which  the  white  tropical  birds  en- 
dure, for  the  wfiite  feathers  are  opaque  to  light  but  re- 
flect and  radiate  heat.  Blondness  is  an  advantage  in 
dark  external  heat  above  9S.G°,  for  it  does  not  absorb 
well,  and  white  men  have  been  known  to  stand  such 
heat,  as  in  fire-rooms,  which  prostrated  negroes,  but 
blon<lness  is  a  fatal  disadvantage  in  ordinary  tropical 
heat  le.ss  than  O.S.O^,  for  it  then  radiates  less,  and  white 
men  are  feverish  where  negroes  are  normal.  In  the 
matter  of  tropical  clothing,  white  is  the  best  for  its  re- 
flection, but  at  night  or  indoors  black  is  cool&st,  as  it 
radiates  \x^st.  In  cold  climates  black  is  warmest  in  the 
day  as  it  absorbs  the  sun's  heat,  but  white  b  warmest 
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at  night,  as  it  radiates  heat,  and  arctic  animals  dress  in 
white  in  their  long  night. 

Blondness  is  then  a  tremendous  advantage  in  cold 
dark  countries,  for  it  radiates  less,  and  such  men  require 
less  clothing  than  negroes  in  temperate  zones.  We  find 
that  the  cold  cloudy  -southern  tnird  of  Norway  is  the 
centre  of  blondness  of  the  world,  where  there  are  blonder 
men  and  more  of  them  per  100,000  than  elsewhere,  and 
on  any  Hne  drawn  from  this  centre  we  find  the  blonds 
darker  and  less  numerous  the  further  out  we  follow  it. 
Moreover,  migration  from  this  centre  is  folio we<l  by  ex- 
tinction, which  comes  sooner  the  further  the  migration. 
History  is  full  of  illiLst rations,  and  the  facts  are  now  evi- 
dent in  America,  even  in  Canada,  where  Houtan  in  1690 
said  that  few  of  the  Frenchwomen  were  brunettes 
(quoted  by  Francis  Parkman).  The  increasing  bni- 
netteness  of  Americans  was  noted  long  before  the  pres- 
ent flood  of  brunette  inunigration.  An  apparent  ex- 
ception is  found  among  mountaineers  who  are  blonder 
than  the  surrounding  plains  people,  but  thLs  is  due  to 
the  lower  temperature  and  greater  cloudiness,  some 
mountains  being  almost  perpetually  enveloped  in  clouds, 
the  climate  resembling  tnat  of  Norway.  \Ve  find  blue- 
eyed  people  in  the  mountains  of  Northern  Spain  and 
Italy,  though  few  or  none  of  these  are  white-«kinned, 
yelldw-haired  types.  In  our  Appalachian  system  there 
are  similar  conditions,  even  at  its  southern  extension, 
where  the  rainfall  is  enormous  and  cloudiness  exists 
throughout  the  ^ear.  Light  types  can  survive  there 
as  long  as  in  similar  European  mountains.  On  the 
northwest  coast,  where  the  rains  and  clouds  so  closely 
resemble  those  of  Scotland  and  Norway,  we  find  as  a 
fact  that  Scotch  and  Scandinavian  yellow-haired  types 
preserve  their  health  and  nerves  better  than  in  any  otner 
part  of  the  United  States,  and  perhaps  may  survive 
permanently.  To  a  less  extent  we  may  assert  the  same 
of  the  cloudy  regions  of  New  England  and  Canada,  but 
the  yellow-haired  lines  have  survived  to  only  a  limited 
extent,  the  blue-eyed  people  having  brown  hair  as  a 
rule.  The  best  protected,  of  course,  are  those  who  are 
as  swarthy  as  the  native  Indians. 

In  light  countries,  then,  the  blonds  should  show  a 
greater  morbidity  and  mortality,  as  that  is  the  only 
possible  way  in  which  types  can  change  in  so  few  gen- 
erations. It  is  the  law  of  selection,  or  the  survival  of 
the  fittest  for  survival.  Unfortunately  there  are  only 
a  few  reconled  observations  on  which  we  can  base  ac- 
curate generalizations.  Until  recently  anthropologists 
and  physiologists  pave  little  thought  to  the  reasons  for 
the  tremendous  differences  between  the  races  of  men, 
but  a  "new  anthropology"  has  now  lx»en  born — a  sci- 
ence which  is  d(»stinod  to  explain  these  differences.  It 
is  the  duty  of  physicians  to  find  out  what  causes  the 
mortality  of  types  the  opposite  of  what  we  find  surviv- 
,  ing,  why  the  very  tall  have  died  out  here  and  the  very 
short  tnere.  why  bulkiness  is  necessary  in  one  place  and 
slendernefs  in  another,  and  so  on  through  all  tne  diflfer- 
ences.  Physicians,  as  a  rule,  are  not  aware  that  any 
diseases  attack  one  type  more  severely  than  another  in 
any  one  locality;  for  such  diflferences,  except  in  the  case 
of  white  men  in  the  tropics,  are  small  and  easily  over- 
looked. It  has  been  found  that  blonds,  even  in  south- 
ern England  and  in  all  cities,  do  suffer  from  higher  mor- 
tality and  morbidity  than  brunettes,  but,  except  in 
certain  nervous  diseases  and  tuberculosis,  there  are  no 
observations  and  few  statistics  as  to  any  special  diseases. 
If  phvsicians  would  record  the  types  ot  patients,  say 
complexions  alone,  it  would  l)e  known  exactly  how 
mucii  more  liable  to  tulxTculosis  are  the  bright  blonds 
in  sunny  America  than  in  cloudy  Scandinavia.  Then 
we  shall  prove  as  to  man  what  lx)tanists  and  zoologists 
have  long  known — that  acclimatization  is  a  hopeless 
impossibility.  To  survive  in  the  tmpics  as  p<Tmanent 
colonists  "White  men  "  should  be  black. 

By  keeping  in  mind  the  fact  that  the  short  waves  of 
the  upper  spectrum  and  ultraviolet — and,  of  course,  the 
still  snorter  Roentgen  rays  and  the  gamma  rays  of 
radium — are  not   able  to  move  the  molecule  and   pro- 


duce heat,  but  are  able  to  move  the  atom  within  the 
molecule,  we  may  form  some  conception  of  their  patho- 
logical results  and  the  rationale  of  their  therapy.  A 
mild  application,  not  sufficient  to  disturb  atomic  rela- 
tions, merely  causes  increased  "vital"  action,  but  as  in 
the  case  of  all  stimulations,  the  ultimate  effect  is  ex- 
haustion. Light  baths,  for  instance,  have  l^een  proved 
to  cause  increased  excretion  of  carbonic  oxide,  and  if 
they  are  of  excessive  intensity,  frequency,  or  duration, 
t here  is  wasting.  Even  the  farmer  knows  that  he  can 
fatten  his  stock  quicker  and  cheaper  in  dark  bams 
than  in  brilliantly  lighted  ones. 

The  preliminary  stimulation  of  white  men  recently 
arrived  in  the  tropics  is  a  well-known  phenomenon. 
All  the  functions — mental,  nervous,  and  physical — are 
performed  with  greater  ease  and  energy.  Exhaustion 
comes  in  time  and  has  received  the  special  name  of  trop- 
ical neurasthenia.  To  be  sure  there  are  many  other 
factors  besides  light — the  heat,  for  instance — but  the 
fact  that  blonils  suffer  more  than  brunettes  in  a  degree 
of  heat  not  excessive,  and  that  the  same  condition  is 
found  in  the  arctic  glare,  is  proof  that  the  light  is  a  large 
factor,  though  the  fact  is  not  accepted  by  all  tropical 
experts. 

To  a  lesser  degree  the  same  phenomena  are  found  in 
temperate  zones.  The  stimulation  of  a  briglit  day  after 
a  series  of  cloudy  ones  is  common  knowledge.  Many 
literary  men  have  used  sun  exposure  as  a  mental  stimu- 
lant. If  there  are  many  brilliant  days  in  the  year  the 
effect  is  multiplied  and  ultimate  exhaustion  results. 
Neurasthenia  is  thus  more  common  in  our  sunny  climates, 
and^  moreover  it  has  been  found  more  often  and  in 
worse  form  in  blonds  than  in  brunettes,  though  of 
course  both  types  do  suffer  from  it  if  the  other  myriad 
causes  are  sufficiently  intense.  Finally,  several  ob- 
servers have  reported  that  these  patients  do  remarkably 
well  in  sanatoriums  situated  in  cloudy  places,  but  re- 
lapse upon  return  to  perpetual  sunshine. 

It  is  now  known  that  slight  but  constantly  acting  ir- 
ritations of  any  sort  produce  profound  effects  upon  the 
plastic  irritable  body,  and  the  constant  nagging  of 
intense  sunshine  upon  blonds  eventually  produces  a 
pitiable  state  in  which  each  nerve  seems  to  rise  on  end 
tinghng  in  protest.  There  is  even  a  pain,  which  should 
be  called  "sun-pain,"  for  it  is  relieved  by  shade,  and  I 
have  repeatedly  so  relieved  it  in  nervous  women  Hving 
in  tropical  hoitses  flooded  with  intense  light.  I)r. 
(Jeorge  M.  Gould,  of  Philadelphia,  has  proved  beyond 
reasonable  doubt  that  all  migraines  and  occasionally 
terrible  nervous  symptoms  in  every  part  of  the  body 
are  sequela*  of  the  constant  strain  of  the  unconscious 
efforts  to  obtain  acute  vision  in  spite  of  refractive  errors 
which  may  be  very  minute,  and  the  same  may  be  said 
in  minor  degree  to  follow  the  nagging  of  light  upon 
bodies  insufficiently  pigmented.  Wlien  the  two  causes 
are  combined  the  results  are  deplorable.  He  has  shown 
that  refractive  errors  are  very  largely  at  the  basis  of  that 
inability  to  stand  the  strains  of  civilization  which 
cau.ses  truancy,  vagabondage,  crime,  and  worse.  My 
own  investigations  have  shown  that  among  the  crim- 
inals of  New  York  there  is  an  undue  number  of  blonds, 
and  several  observers  have  reported  an  undue  percent- 
age of  blonds  among  the  insane.  The  foreign-nom  do 
not  suffer  so  greatly,  but  the  effect  is  found  in  the  sub- 
sequent generations,  so  that  in  some  Western  prisons,  in 
districts,  too,  where  there  is  a  large  foreign  element,  the 
criminals  are  nearly  all  native-bom.  In  New  York  the 
foreign  criminals  are  convicted  largely  for  a.ssaults  and 
other  crimes  of  passion  so  common  in  their  native  lands. 
The  habitual  criminals  are  more  commonly  natives  un- 
able to  work  and  who  have  thus  l)ecome  social  parasites 
— and  these  are  the  ones  which  show  an  undue  percent- 
:ige  of  blonds. 

Vagalxjndage  has  long  Ix^en  known  to  be  due  to  a 
nervous  weakness  which  might  l)e  called  neurasthenia 
-  a  fact  which  is  ignored  by  all  sociologists  who  have 
studied  our  dreadful  tramp  problem.  These  idlers  are 
sick  men  not   possessed  of  enougl:  ner\'e  strength  for 
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constant  labor,  so  that  "hard  labor*'  as  punishment 
only  increaHes  the  trouble.  Denmark  is  the  only  nation 
which  treats  them  on  scientific  grounds.  Our  '*  poor 
white  trjtsh  "  are  in  the  same  condition  of  inefficiency, 
and  some  observations  here  and  there  in  the  South  have 
established  the  fact  that  they  are  quite  largely  of  the  yel- 
low-haired types  on  their  way  to  final  extinction  from 
the  population.  Very  blond  native  Americans  who  are 
still  vigorous  are  usually  ofTspring  from  recent  immi- 
grants or  of  the  second  or  third  generations  unless  they 
come  from  the  old  families  of  the  cloudy  north  or  moun- 
tains. Even  our  best  atliletes  are  mostly  foreign-born 
or  of  the  second  or  third  generation  from  Europe.  More- 
over, they  e.xcel  in  sharp  short  contests  requiring  an 
enormous  quick  expenditure  of  energy,  but  are  out- 
cla.ssed  by  Europeans  in  feats  of  endurance,  and  our 
national  game  of  baseball  requires  quickness  in  expen- 
diture intermitted  by  long  periods  of  rest.  That  Is, 
there  is  a  special  "nervousness"  typical  of  the  United 
States  and  British  colonies  similarly  situated,  but  not 
found  in  cloudy  rainy  climates,  and  its  results  are  of 
every  grade  from  unwholesome  activity  to  complete, 
helplessly  incurable  neurasthenia.  This  is  one  of  the 
reasons  European  physicians  cannot  understand  Amer- 
ican diseases,  for  there  are  few  places  in  Europe  where 
there  are  immigrant  types  out  of  their  zone. 

Blonds,  then,  in  light  countries  should  be  less  resistant 
to  any  infection.  The  only  disea^'^e  which  has  received 
any  attention  is  tulx^rculosLs.  We  know  that  there  is 
.no  hardier  race  than  the  yellow-haired  Scandinavian 
and  Scotch  at  home,  and  yet  we  have  been  taught  that 
this  type  is  a  tuberculoius  one  in  sunny  America.  Re- 
cently It  has  been  stated  that  there  is  no  evidence  to 
support  this  old  idea,  yet  there  are  facts  in  plenty.  Sta- 
tistics at  hand  show  that  the  blonds  of  a  population 
furnish  a  larger  percentage  of  cases  than  they  should, 
particularly  in  the  cities.  There  are  a  few  observations 
to  the  effect  that  if  the  blond  patient  is  not  removed  to 
his  normal  environment,  the  probability  of  recovery  is 
less  than  in  the  bnmette;  but  as  far  as  now  known,  he 
is  just  as  curable  as  the  brunette  in  cloudy  climates  like 
the  Adirondacks.  The  negro  is  susceptible  because  he 
is  now  living  a  most  unnatural  life,  but  when  he  was 
properly  fed,  clothed,  and  housed  in  slavery  he  was 
practically  immune,  so  he  is  not  an  exception  to  the 
rule. 

The  facts  seem  destined  to  compel  a  radical  change 
in  our  explanations  of  other  tulx^rculosis  phenomena. 
For  instance,  th(»  high  mortality  of  stone-cutters — alx)ut 
forty-five  ix*r  cent.,  the  highest  of  any  trade  or  profes- 
sion— has  Ix'en  sai<l  to  lx»  due  to  the  inhalation  of  dust, 
for  they  liv(»  an  out-iloor  life  in  sunlight,  but  miners  in- 
hale nuich  more  dust  in  their  confined  galleries,  and  Ije- 
sides  that  they  live  in  the  dark,  which  has  l)een  con- 
sidered fatal  in  itself,  yet  their  mortality  is  only  al)out 
seven  \vr  cent. — the  least  of  any  trade  or  occupation. 
Could  the  excessive  sun  exix)sure  he  the  fatal  factor  in 
one  ciu^e,  and  shade  the  saving  in  the  other? 

Another  fact  must  be  kept  in  mind — the  least  mor- 
tality from  tulx?rculosis  is  in  the  cloudiest  cities.  Ik'rlin. 
Hainhurg.  Amsterdam,  and  London,  and  the  more 
the  sunsliine  the  higher  the  death  rate,  the  greatest 
mortality  being  in  Moscow  and  Naples.  Indeed,  the 
whole  northwestern  cloudy  corner  of  Kuroi)e  has  a  less 
rate  than  the  rest — excepting  a  little  stri])  running 
do    n  tlirough  the  clou<ly  Alj)s  and  Italian  mountains. 

If  li  ;lit  is  of  greatfT  intensity  than  that  which  merely 
fti  .mlates  and  exhausts,  it  so  disturKs  the  molecule  as 
lo  cause  weakness  or  cessation  of  vital  activity — paresis 
or  paralysis.  Locally  it  thus  causes  more  or  less  aiui's- 
thesia,  the  greatest  effects  Ix'ing  said  to  be  obtained 
from  the  blue  area  of  the  spectrum,  and  not  from  the 
ultraviolet.  ( i<Mieral  anaesthesia  has  Ix'en  re]M)rte(l 
from  such  apj)lication  to  the  eyes,  but  "suggestion" 
has  not  been  sufficiently  excluded  to  wjirrant  safe  con- 
clusions. 

iMuallv,  short  ravs  mav  cause  intramolecular  motion 
of  the  atoms  so  violent  as  to  disrupt  the  chemical  com- 


bination— the  true  actinic  effect, — and  the  molecule 
ceases  to  be  protoplasm  and  is  dead  matter.  Although 
protoplasm  contains  carbon,  it  is  essentially  a  nitrogen 
compound,  and  these  are  notoriously  unstable,  some 
even  exploding  upon  exposure  to  light.  Photography 
and  warfare  are  based  on  the  instability  of  such  com- 
pounds derived  from  the  protoplasm  of  living  cells  of 
past  ages.  Only  recently  have  we  been  able  to  manu- 
facture them  from  the  free  nitrogen  of  the  air  by  elec- 
tricity. Formerly  we  depended  upon  those  obtained  in 
mines  of  organic  deposits — saltpetre — or  those  obtained 
from  ammoniacal  decomposition  of  recently  living 
tissues. 

Heat  produces  results  almost  instantly — increased  ac- 
tivity, paralysis,  death,  or  actual  combustion.  The 
effect  of  short  rays  is  not  seen  at  once,  and  the  shorter 
the  waves,  the  longer  the  delay.  In  the  case  of  radium 
and  x-rays  it  may  be  days  or  weeks  before  the  cells  be- 
come paretic  or  die.  Some  are  killed  in  a  few"  minutes 
by  an  amount  of  light  by  which  others  do  not  seem  to 
be  affected  at  all.  Epithelial  and  atypical  cells  are  de- 
stroyed by  an  application  which  merely  stimulates  con- 
nective-tissue cells  to  formation  of  sclerotic  tissues,  and 
this  is  the  basis  of  much  therapy.  Youthful,  proliferat- 
ing, lymphoid,  and  germ  cells  are  also  easily  killed.  The 
sterihzation  of  x-ray  operators  is  thus  caused,  and  a  Y)ro- 
found  effect  also  occurs  in  the  whole  lymphatic  system. 
Young  animals  are  killed  or  injured  by  an  application 
of  radium  or  light  more  or  less  harmless  to  the  parents. 
White  men  can  stand  thirty  or  forty  years  in  the  tropics 
in  conditions  which  are  fatal  to  their  children,  and  the 
same  phenomenon  has  been  reporteii  among  blond 
country-bred  city  dwellers  in  both  Europe  and  America. 

Nerve  cells  are  specially  susceptible,  and  this  fully  ac- 
counts for  the  prevalence  of  the  nen^ous  affections  above 
mentioned.  Indeed,  the  hair  of  the  head  seems  arrange<i 
over  the  superficially  situated  cerebral  cells  for  this  par- 
ticular purpose,  and  its  woolliness  in  the  tropics,  and 
Wackness  in  all  light  countries,  merely  increase  the 
shade.  If  the  hair  is  removed  for  comfort  indoors,  the 
tropical  native  instinctively  substitutes  elaborate  head- 
dresses. The  black  hats  of  bald  men  further  north  are 
thus  nece.»4sary  to  prevent  cerebral  damage  when  out  of 
doors. 

The  paralyzing  and  lethal  effects  of  light  explain  the 
differences  between  "heat  exhaiLstion "  and  "sun- 
stroke," and  raise  more  than  a  siLspicion  that  the  two 
conditions  have  been  misnamed.  Experimental  ther- 
mic fever  Is  generally  of  sthenic  type,  and  "sunstrokes  ** 
are  more  connnon  among  negro  soldiers  than  white,  so 
that  the  typical  sunstroke  with  high  temperature  seems 
to  \ye  due  to  the  molecular  heat  stimulation.  Indeed,  I 
have  setm  it  in  a  black  negro  cook  working  in  a  ship  s 
galley.  The  paresis  of  "  heat  exhaustion,"  on  the  other 
hand,  is  what  may  be  expected  of  light,  and  it  might 
l^etter  be  called  "light  exhaustion."  The  matter  would 
l)e  cleared  up  if  we  had  records  of  complexions  to  de- 
termine whether  blonds  are  more  liable  to  "  heat  ex- 
hau.stion  "  than  brunettes.  It  is  known  already  that 
the  tyjncal  thermic  "  sunstroke  "  is  rare  in  the  Philip- 
pines, where  the  heat  Ls  not  as  intense  as  in  our  home 
cities  in  summer,  while  "  heat  exhaustions  '  are  more 
connnon  and  the  light  is  intense.  Nor  do  "  sunstrokes  " 
affect  our  populations  in  the  sunny  West,  where  it  is  .so 
ea.sy  to  keep  cool  in  spite  of  the  high  temperature.  In 
the  light  bath,  if  the  head  is  not  protected,  there  are 
symptoms  like  "  heat  exhaustion,"  but  they  do  not  ap- 
pear if  the  head  is  protected  even  if  the  heat  Ls  more  in- 
tense. Finally,  the  symptoms  are  often  much  delayed 
in  making  their  appearance* — sometimes  several  hours 
after  the  sun  exposure — a  phenomenon  typical  of  all 
short-wave  applications.  As  a  matter  of  fact,  the  ma- 
jority of  cases  have  been  exposed  to  both  heat  and  light, 
so  that  we  find  every  conceivable  mixture  of  symptoms, 
with  an<l  without  paresis,  fever,  or  coma,  and  occasion- 
ally chronic  neurasthenia  follows,  i\s  the  protoplasm 
ne\-er  recu|K»rates.  The  effects  of  heat  and  light  are 
often  confused  in  other  conditions. 


5t)4 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Llcbt. 


The  paresis  due  to  short  rays  explains  the  cancers 
thus  caused.  The  x-ray  fatahties  are  well  known,  and 
Hyde  of  Chicago  has  published  many  facts  which  leave 
little  doubt  that  skin  cancers  are  more  common  in  those 
exposed  to  excessive  light.  If  an  organism  is  the  cause, 
we  are  quite  sure  to  be  frequently  infected  in  our  lives, 
though  the  parasite  cannot  survive  in  our  resisting  tis- 
sues; but  if  there  is  a  reduction  of  vitality  due  to  short 
rays,  senility,  or  other  causes,  the  germs  have  full  sway. 
At  least  this  is  the  most  reasonable  explanation,  as 
many  x-ray  injuries  of  patients  are  not  followed  by  can- 
cer, while  operators  are  constantly  exposed  to  infection. 

The  psychic  effects  of  the  colors  have  received  a  great 
deal  of  attention,  but  the  reports  are  so  contradictory 
that  no  generalizations  can  be  formed.  The  only  defi- 
nite statements  are  to  the  eflFect  that  the  red  light  in 
photographic  dark  rooms  has  caused  so  much  "  ner- 
vousness *'  that  the  operators  are  now  and  then  dis- 
abled unless  yellow  light  is  substituted.  There  is  doubt 
even  here,  as  it  seems  more  reasonable  to  attribute  the 
results  to  eye-strain,  which  must  be  dreadful  in  such  a 
dim  li^ht,  and  of  course  it  is  relieved  in  yellow  light, 
which  IS  the  most  luminous  part  of  the  spectrum  for  the 
retina.  There  is  no  doubt,  though,  that  red  does  irritate 
the  retina — perhaps  a  thermic  effect.  Nurses  become 
very  "nervous"  during  the  red-light  treatment  of  the 
exanthems. 

Positive  phototherapy  according  to  the  desired  pur- 
pose utilizes  one  of  the  three  degrees  of  effect — stimula- 
tion, paresis  or  paralysis,  and  death — and  if  the  right 
inteasity  is  not  used  it  does  more  harm  than  good.  Nega- 
tive phototherapy,  on  the  other  hand,  has  the  opposite 
purpose  of  excluding  more  or  less  light  from  cases  in 
which  it  does  harm,  and  this  phase  of  the  subject  is  as 
important  as  the  positive. 

The  value  of  light  baths  in  stimulating  sluggish  meta- 
bolism b  beyontl  question;  even  a  short  stay  in  the 
tropics  is  beneficial  in  certain  forms  of  rheumatism  and 
**  litha»mia,"  though  there  has  not  been  an  exact  differ- 
entiation of  the  cases  benefited.  The  danger  exists  in 
over-stimulation  and  exhaustion,  particularly  in  the 
senile,  who  have  an  undue  mortality  while  visiting  the 
tropics.  Locally,  in  sluggish  ulcers,  mild  light  applica- 
tions have  proved  quite  successful  irrespective  of  the 
causes,  but  an  excessive  amount  only  makes  them  worse, 
as  it  causes  more  necrosis. 

The  paretic  effects  are  mostly  useful  in  causing  local 
amrsthe^sia  for  surgical  purposes,  a  field  which  has  been 
cultivated  more  in  Europe  than  America.  The  cessa- 
tion of  pain  and  discharge  in  ulcerating  epitheliomata  is 
80  marked,  even  in  incurable  cases,  that  the  method 
deserves  far  more  use.  I'nfortunately,  if  the  applica- 
tions are  too  mild  there  is  danger  of  stimulating  the 
growtlis  to  greater  activity,  as  in  the  case  of  Roentgen 
rays  if  too  fc»eble,  and  the  proper  dosage  has  not  been 
worked  out  to  anywhere  near  the  accuracy  obtained  by 
the  Roentgen-ray  operators  or  by  Abbe  of  New  York 
with  radium  rays. 

The  application  of  strong  light  for  the  lethal  effects 
in  superficial  infections  constitutes  one  of  the  most  brill- 
iant advances  in  modern  medicine.  Finsen  conceived 
the  idea  for  the  cure  of  lupiLs,  basing  his  method  on  the 
well-known  bactericidal  power  of  the  shorter  light  rays, 
and  he  obtained  ninety-eight  or  ninety-nine  per  cent,  of 
cures  even  in  cases  formerly  considered  hopeless.  Since 
his  death  it  liiis  been  found  that  the  rays  used  are  not 
sufficiently  powerful  to  kill  bacilli  in  a  culture  medium 
at  the  temperature  of  the  tissues,  but  that  the  good  re- 
sults are  really  due  to  the  destruction  of  the  less  resist- 
ant pathological  cells  and  the  stimulation  of  the  more 
resistant  connective  tissue,  which  thereupon  replaces 
the  former,  the  bacilli  perishing  in  the  process  from  some 
form  of  antitoxin  or  phagocytosis.  It  is  amazing  that 
such  a  brilliant  method  of  cure  should  have  been  bjised 
on  a  wrong  hypothesis.  Moreover,  as  might  have  been 
predicted,  it  hiis  been  found  that  the  most  curative  are 
the  ultraviolet  ami  the  power  rapidly  diminishes  with 
increasing  wave  length,  being  feeble  in  the  blue  and 


scarcely  perceptible  from  the  green  down  to  the  red. 
Finsen  really  filtered  out  the  ultraviolet  by  the  glass  and 
water  of  the  cooling  chamber,  and  obtained  his  recov- 
eries by  the  less  efficient  violet.  There  seems  also  to 
be  a  paralysis  of  the  vasomotor  nerve  endings,  for  it  was 
found  that  the  rays  caused  thrombosis  and  exudation 
of  blood  and  serum — results  long  known  to  be  due  to 
ultraviolet  rays  in  glacier  burn.  Sunburn,  too,  is  known 
to  be  mostly  due  to  ultraviolet  rays,  but  here  they  do 
not  cause  blood  exudation.  Cloudiness,  by  the  way, 
filters  out  the  ultraviolet,  and  that  Is  why  such  days 
are  so  soothing. 

In  other  forms  of  tuberculosis  it  is  now  necessary  to 
revise  the  methods  of  applying  light  given  for  an  alleged 
bactericidal  effect.  Tne  bacilli  are  absolutely^  un- 
harmed in  this  way,  and  there  is  danger  of  injuring  less 
resistant  healthy  tissue,  increasing  metabolism,  and 
causing  neurasthenia. 

There  have  been  reports  of  the  successful  use  of  con- 
centrated light  in  quite  a  numher  of  superficial  infec- 
tions and  new  growths,  chiefly  benign,  though  there  are 
very  few  operators  who  produce  the  ultraviolet,  and 
even  if  they  do,  they  cut  them  out  by  iLsing  media 
opaque  to  these  rays.  Conse<|uently  there  are  not 
many  data  as  to  the  full  extent  of  their  therapeutic  use- 
fulness. Roentgen  rays  and  the  gamma  rays  of  radium 
are  much  shorter,  and  thert»fore  more  efficacious  in  de- 
stroying protoplasm  by  causing  atomic  or  intramolecular 
motions.  There  is  scientific  ground,  then,  for  the  very 
prevalent  impression  that  better  results  are  obtainable 
from  these  than  from  the  ultraviolet.  It  is  an  immense 
field  which  has  scarcely  been  scratched  for  cultivation, 
and  it  is  not  yet  time  to  differentiate  the  respective 
therapeutic  spheres  of  each  of  these  destructive  agents. 

Negative  pnototherapy  b  as  old  as  the  empirical  plan 
of  using  red  curtains  in  variola.  Finsen  believed  that 
the  light  was  so  irritating  that  if  it  was  excluded,  the 
pustules  would  not  mature  and  pitting  would  be  pre- 
vented, the  disease  of  itself  being  insufficient  to  cauFc 
the  dreadful  results.  He  was  quite  convinced  that  he 
had  obtained  excellent  results  by  the  method  of  ex- 
cluding all  light  except  the  non-actinic  red,  and  using 
only  enough  of  this  for  vision.  In  America  the  results 
have  been  uniformly  negative,  and  Finsen  thought  the 
failures  due  to  the  fact  that  the  light  was  excluded  too 
late,  after  the  damage  had  been  done,  but  it  is  more 
likely  that,  as  we  have  more  light  in  America  than  in 
cloudy  Denmark,  we  nee<l  more  complete  exclusion.  It 
has  been  said  that  our  commercial  red  glass  transmits 
other  rays  also,  and  has  really  admitted  actinic  rays, 
but  there  does  seem  to  be  a  relation  between  the  sever- 
ity of  the  disease  and  the  lightness  of  a  country,  and  it 
has  also  been  claimed  that  Finsen  in  his  cloudy  land  has 
been  treating  a  mild  form  still  further  modified  by  vac- 
cination. The  damage  of  light,  if  any,  is  very  super- 
ficial, for  the  blackest  negroes  are  prone  to  the  disease 
in  its  worst  form,  and  their  skins  k(»ep  out  most  of  the 
light  and  all  the  ultraviolet. 

In  the  other  exanthems,  particularly  scarlet  fever, 
there  are  such  frequent  references  to  the  great  benefits 
of  the  negative  or  red  treatment  that  there  does  seem 
to  be  something  to  it.  Even  in  superficial  suppurations 
such  as  impetigo,  and  in  the  weeping  forms  of  acute 
eczema,  there  are  good  reports,  though  sycosis  is  unaf- 
fected. The  positive  treatment  by  short  rays  for  the 
lethal  effect  on  the  pathological  cells  in  the  skin  infec- 
tions seems  to  give  rise  to  much  more  favorable  reports. 

In  neurasthenia  the  negative  treatment  has  been 
successfully  used  a  long  time;  that  is,  the  patient,  if  a 
rest  case,  is  kept  in  darkness  during  the  lightest  part  of  the 
day.  It  is  far  better  to  send  tliese  patients  to  cloudy 
climates,  such  as  the  mountains  or  our  northwest  coast. 
They  are  only  made  worse  by  intense  sunshine,  particu- 
larly the  blonds.  The  maniacal  insane  are  all  made 
worse  by  a  few  days'  sunshine,  and  the  practice  of  forc- 
ing them  into  unshaded  bull-pens,  expo.sed  to  the  full 
glare  of  the  midsummer  sun,  is  dreadful. 

I  am  indebted  to  Gould  for  the  information  that  ex- 
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cesHive  liglit  increases  eye-strain,  nature  having  evolved 
a  dozen  or  more  distinct  mechanisms  to  shade  the  eyes. 
Nervous  symptoms,  for  instance,  become  worse  in  pa- 
tients sent  to  Florida,  and  oculists  are  learning  that 
amber-tinted  spectacles  prevent  injury  in  tropical  climes. 
This  fact  shows  the  benefit  of  excluding  some  of  the 
rays  at  each  end  of  the  spectrum,  both  red  and  violet 
being  irritating  to  the  retma.  It  is  a  negative  photo- 
therapy more  efficacious  than  the  use  of  smoked  glasses, 
which,  by  excluding  the  visual  yellows,  increase  the 
strain  of  seeing.  Gould  suggests  amber-colored  glasses 
for  blonds  in  the  tropics. 

A  form  of  negative  treatment  in  consumption  is  now 
receiving  wide-spread  attention.  For  instance,  in  the 
Adirondacks,  where  there  is  a  maximum  of  cloudy  days, 
we  find  as  good  results  of  the  modem  out-door  treatment 
as  in  any  other  part  of  the  world,  if  not  better.  It  is 
proof  that  we  have  been  in  error  in  stating  that  un- 
stinted sunshine  is  an  essential.  A  few  observers  have 
gone  a  step  further  and  stated  that  they  have  found 
that  the  sun-bath  invariably  raises  the  temperature, 
causes  prostration,  anorexia,  and  even  hemorrhages,  so 
that  in  the  summer  the  patient  miLst  be  kept  cool  and 
^eek  the  shade.  We  have  also  been  in  error,  then,  in  ad- 
vising patients  to  keep  in  the  sun  and  resist  the  desire 
to  seek  the  shade.  Moreover,  it  is  found  that  even  bed- 
ridden patients  are  always  worse  in  the  evening  after  a 
■day  of  sunshine,  but  are  m  best  condition  in  the  morning 
after  a  night  of  darkness.  What  is  still  more  amazing, 
the  cures  ai*e  now  known  to  be  obtained  in  the  dark 
T^nnt^rs  and  not  in  the  light  summers.  Indeed,  many 
patients  grow  worse  in  summer.  The  old  plan  of  sena- 
ing  them  south  in  the  autumn  to  seek  perpetual  summer 
and  sunshine  thus  sends  them  away  from  the  cold  shady 
conditions  which  cure  them.  There  is  ample  reason  for 
the  appalling  mortality  in  the  tropics  and  the  alleged 
undue  mortality  in  cold  sunny  chmates,  as  compared 
with  cold  cloudy  ones.  There  are  several  observers  who 
have  mentionecf  the  fact  that  when  sun  exposure  is  tried 
the  blond  patients  do  not  improve  like  the  well-protected 
brunettes;  and  though  thb«  fact  has  been  denied,  statis- 
tics do  show  that  better  rt»sults  are  obtained  in  the 
shaded  inland  sanatoria  than  on  the  shadeless  seashore, 
temperature  conditions  being  alx)ut  the  same. 

All  of  these  facts  show  that  what  is  good  for  one  type 
of  man  is  not  necessarily  good  for  the  opposite.  That 
is,  medical  cliniat()lo/?:y  must  be  studied  with  anthropol- 
ogy. The  l)est  plac<  to  send  a  very  blond  patient  is  the 
climate  similar  to  that  in  which  the  blonds  are  most 
vigorous,  such  a^  southern  Scandinavia.  The  Ix'st  for 
the  swarthy  Mediterranean  ty|x»  is  a  place  like  sunny 
Italy.  Acclimatization  being  ini|K)ssihte,  every  type  is 
injured  more  or  less  hy  residence  in  a  climate  markedly 
different  from  tlie  ance>tral  home,  and  if  we  send  blonds 
to  sunny  lands  we  do  not  obtain  as  g<K)d  results  as  if 
they  went  to  the  Adirondacks.  Kxi)erts  now  advise 
white  men  to  wear  opaijue  clothing  in  the  tropics 
to  prevent  nervous  brcakilown.  and  th(»  tulKTCufous 
at  nonie  should  wear  opa(jue  clothes,  not  trau'^lucent 
ones. 

The  studv  of  the  relative  inortalitv  of  the  various 
ethnic  tyix's  in  AnuTira  is  a  luipc*  field,  which  is  already 
yielding  splendi<l  results  lx)und  to  modify  practice 
profoundly.  The  literature  as  to  lijrht  alone  is  so  volu- 
minous as  to  defy  references.  Tlie  most  generalized 
statements  alone  are  jK)ssil)le  in  the  limited  space  of  this 
article,  hut  more  <letails  are  found  in  mv  work  on  "The 
EfTect  of  Tropical  Light  on  White  Men."  and  in  a  re- 
view of  the  literature  in  Arncriani  MciJicinc  for  April, 
1907.  Chrrh'ii  h\  WoorlrulJ. 

LIPODYSTROPHY,  INTESTINAL.  The  following 
case  prese?its  an  unusual  clinical  picture  and  a  previ- 
ously undesrrilM'd  pat holoirical  complex  which  may  Ix' 
outlined  as  follou>-:  The  clinical  picture  was  character- 
ize<l  by  ^xradual  loss  of  weight  and  strength  over  a  jM'riod 
of  four  years,  a  transient  multiple  arthritis  with  pain 
and  swelling  of  various  joints,  and  a  troublesome  cough. 


The  patient  was  treated  for  tuberculosis  with  slight  im- 

Erovement.  During  the  last  four  months  he  was  trou- 
led  with  swelling  of  the  abdomen  and  a  slight  diarrhoea, 
three  or  four  stools  daily  on  an  average.  The  stools 
were  creamy  in  appearance  and  large  in  amount.  Both 
fatty-acid  crystals  and  neutral  fat  were  present.  No 
bile  was  demonstrable.  Twenty  grams  of  dried  stool 
contained  10  gm.  neutral  fat,  6  gm.  fatty  acids,  4  gm. 
organic  salts,  detritus,  etc.  Blood  showe<i  a  secondary 
anemia  (R.B.C.  4,400,000-3,900,000  and  haemoglobin 
54-52  pr  cent.) — a  leucocytosis  of  7,000-8,500  with 
an  eosinophilia  of  3-9  per  cent.  Urine  was  nega- 
tive until  shortly  before  death,  when  it  contained  a 
considerable  amount  of  acetone,  but  no  diacetic  acid. 
This  finding  is  of  interest  in  connection  with  the  manner 
of  death — extreme  air  hunger  resembling  that  seen  in 
diabetes.  The  temperature  was  regularly  intermittent 
with  a  morning  rise  to  99°-10l°,  but  there  was  no  re- 
action to  tuberculin,  and  the  sputum  examination  gave 
negative  results.  Physical  examination  revealed  an  in- 
definite resistance  or  tumor  mass  below  the  umbilicus 
in  an  abdomen  which  was  rather  full  and  tender. 
There  were  fading  areas  some  suggesting  purpura,  others 
erj-thema  nodosum.  The  ankle  joints  were  not,  tender, 
and  swollen,  and  motion  was  painfid. 

The  disease  in  many  respects  resembled  a  pulmonary 
and  mesenteric  tuberculosis — the  cough  and  fever,  pro- 
grt-ssive  emaciation,  abdominal  swelling,  and  tenderness, 
the  fatty  st<x>ls  indicating  a  defective  fat  absorption 
but  no  deficiencv  in  fat  spUtting.  Agaiast  this  di- 
agnosis were  the  blood  picture — an  advanced  secondary 
anosmia  ^ith  a  peculiar  eosinophilia — the  absence  of  any 
reaction  to  tuberculin,  and  negative  pulmonary  signs. 

At  the  autopsy,  nineteen  hours  after  death,  there  were 
found  neutral  fat  and  fatty-acid  deposits  in  the  intes- 
tinal mucosa,  mesenteric  and  retroperitoneal  glands, 
and  thoracic  duct;  clironic  lymphadenitis;  anaemia; 
emaciation;  organizing  peritonitis,  pleuritls,  pericar- 
ditis, and  aortic  endocarditis;  cardiac  dilatation  and 
hypeitrophy  \i'ith  fatty  degeneration;  chronic  passive 
congestion  of  \nscera ;  splenic  tumor ;  hyperplasia  of  bone 
marrow:  cloudy  swelling  of  vbcera;  bronchopneumonia, 
and  owlema  of  the  lungs. 

The  intestines  were  dilated.  The  small  intestine 
showed  a  pink  or  red  swollen  mucosa  which  was  flecked 
over  thickly  with  little  pin-point  yellow  grains  which 
seemed  to  be  intimately  connected  with  the  mucasa, 

.  even  in  some  cases  ju.st  beneath  it.  No  ulceration  was 
present.  The  Peyer's  patches  were  not  conspicuoiLs. 
The  large  intestine  showed  a  pale  smooth  mucosa.  The 
mesenteric  glands   were   greatly  enlarge<l,  some  of  them 

,  measuring  3-4  cm.  in  long  diameter,  and  felt  quite  elas- 
tic. There  were  many  smaller  glands  close  to  the  mesen- 
teric lx)rder  averaging  0.5  cm.  in  diameter.  The  small- 
er glands  on  section  were  of  an  opaque  yellow  color  in 
general,  but  close  inspection  revealed  a  delicate  translu- 
cent reticulum,  lx»tween  which  were  grains  of  a  yellow 
color.  Some  of  the  larger  glands  showed  quite  exten- 
sive hemorrhages  into  their  stroma,  but  in  all  glands  the 
small  yellow  grains  were  numerous  and  the  feature  of 
interest.  The  glands  alx)Ut  the  coeliac  axis  presented 
a  similar  picture.  Smears  made  from  these  glands 
showed  typical  tufts  and  balls  of  fatty-acid  crystads  and 

I  a  consi<lerable  amount  of  neutral  fat,  which  were  pres- 
ent in  the  intestinal  mucosa  as  well.  Microscopically 
the  villi  were  enlarged,  the  submuco^a  thickened,  and 

I  the  mesenteric  glamls  enormously  enlarged  by  deposits 
of  osmic-acid  reducing  bodies  (neutral  fats  and  fatty, 
avids).  Such  deposits  were  most  striking  in  the  glan<is, 
hut  alike  in  all  these  situations.  The  interglandular 
stroma  contaim»d  alxiut  the  usual  numlx?r  of  lympho- 
cytes an<l  plasma  cells,  but  there  w:is  an  infiltration  with 
great  nunuHTs  of  large  mononuclear  ameboid  cells  with 
pink  graiuilar  protoplasm  (polyblasts)  and  many 
•  foaniv  "  cells.  The  "  foamv  "  colls  had  an  abundant 
foainv  protoplasm,  a  pale  vesicular  nucleus,  and  were 
actively  amad:H)id.     Kcclunuoses  were  numerous  where- 

,   ever  these  ix^culiar  cells  and  the  fat  deposits  were  pres- 


500 


REFERENCE  HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


Ijlpodystropbjr, 
Ijlpoma, 


ent.  The  submuoosa  in  many  places  showed  tliese  ab- 
normal cells  and  fat  deposits  with  a  definite  increase  in 
eosinophiles. 

The  glands  in  this  affection  show  the  most  marked 
chanj^es.  The  smaller  ones  present  intact  lymph  cords 
and  follicles,  but  an  inva«<ion  of  the  sinuses  by  the  pecul- 
iar waiiderinsj  cells  and  a  deposit  of  small  irn;pular  fat 
droplets.  Minute  ecchymoses  and  eosinophiles  may  be 
coaspieuous.  The  next  stage  Ls  an  invasion  of  this  tis- 
sue by  a  granulation  tissue  of  fibroblasts  and  capillaries, 
an  increase  in  size  and  number  of  the  fat  deposits,  and 
a  distortion  of  the  gland  architecture.  The  final  stage 
shows  a  large  gland  packed  with  fat  deposits  whose 
stroma  is  made  up  of  dense  fibrous  tissue  full  of  ecchy- 
moses and  great  numbers  of  giant  and  mononuclear 
celLs.  Gland  tissue  treated  by  the  Levaditi  metho<l 
shows  numfjers  of  a  peculiar  organism  (?)  which  does 
not  stain  by  the  aniline  dyes.  These  peculiar  structures 
in  size  and  form  resemble  the  tubercle  bacillus,  but  the 
silver  precipitate  must  cause  considerable  increase  in 
their  size,  as  in  the  case  of  the  spirocha^te  of  syphilis. 
They  are  most  numerous  in  the  vicinity  of  the  fat  de- 
posits, and  are  often  included  in  the  **  foamy  "  cells.  A 
detailed  description  of  these  bodies  will  be  found  in  the 
Johns  Hopkins  Hospital  Bulletin,  xviii.,  198,  1907. 
Whether  they  are  the  active  agents  in  this  unusual 
pathologiciU  complex  cannot  be  determined  from  a  study 
of  this  single  case,  but  their  distribution  in  the  tissues  is 
very  suggestive.  Cultures  and  animal  inoculations  were 
quite  negative. 

Chemical  study  of  the  mesenteric  glands  shows  lx)th 
fatty  acids  and  neutral  fat  to  be  present  in  a  ratio  of 
15  to  85  per  cent.  The  fatty  acids  are  derived  from  the 
high-nielting-point  fats.  The  neutral  fats  show  a  low 
saponification  number  (144.4\  normal  sap(mification 
numbers  being  19()  to  208.  lecithin  and  cholesterin 
absent.  These  findings  as  well  as  the  microscopical  pict- 
\ire  support  the  theory  that  we  are  dealing  with  ab- 
normal fats  and  fatty  acids,  or  that  some  toxic  substance 
is  held  in  solution  or  suspension  by  them.  The  finding 
of  acetone  in  the  urine  shortly  before  deatli.  and  the 
extreme  air  hunger  at  this  time,  suggest  some  acidosis 
which  may  be  dependent  on  the  disturbance  in  fat 
metabolism.  The  acetone  could  be  accounted  for  by 
the  starvation  of  the  tissues  following  obstruction  of 
the  mesenteric  lymphatics.  The  large  amount  of 
ua*«plit  fat  in  the  stools  (one-half  by  weight)  may  be 
explained  by  the  incomplete  action  of  the  lipolytic  fer- 
ment, owing  to  lack  of  absorption  of  its  split  prod- 
ucts. There  may  be  some  lack  of  lipase  in  the  pan- 
creatic secretion,  but  the  gland  in  the  reported  case  was 
quite  normal  in  appearance.  The  peculiar  deposits  of 
fat  and  fatty  acids  m  the  tissues  may  indicate  some  dis- 
turbance in  the  synthesis  of  fat  which  is  effected  by 
lipase.  These  pathological  changes  are  limited  to  the 
apparatus  which  ha^j  to  do  with  the  absorption  of  fats, 
while  the  lymphatic  tissue  of  the  marrow,  spleen,  bron- 
chial glands,  etc.,  is  normal  except  for  changes  depend- 
ent on  a  secondary  amemia.  All  these  points  suggest 
the  possibility  that  this  may  be  an  obscure  disease  of 
fat  metabolism. 

The  disease  is  of  some  duration,  as  evidenced  by  the 
extreme  changes  found  in  the  larger  glands  which  show- 
dense  scar  tissue  probably  of  months' standing.  From 
a  comparison  with  the  intestinal  lesions  it  seems  prob- 
able that  the  earliest  changes  took  place  in  the  glands 
rather  than  in  the  mucosa,  where  there  is  less  scar  tissue; 
but  the  lesions  are  essentially  the  same  in  all  locations. 
The  presence  of  many  eosiiiophile  cc^lls  in  the  smaller 
mesenteric  glands  probably  accounts  for  the  same  type 
of  cell  found  clinically  in  the  blood,  and  these  cells  may 
have  some  relation  to  the  peculiar  structures  which  ap- 
ear  in  the  Levaditi  sections.  G.  II.  Whipple. 
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LIPOMA  (Adipoma,  Steatoma)  is  a  tumor  consisting 
essentially  of  adipose  tissue.  Such  growths  belong  to 
the  mature  connective-tissue  tumors,  and  have  for  their 


physiological  prototype  the  adipose  tissue  found  beneath 
the  skin  and  serous  membranes.  Between  normal  adi- 
pose tissue  and  the  fat  tissue  of  lipomata  there  are  no 
essential  differences  of  structure.  In  the  majority  of 
lipomata  the  fat  cells  as  well  as  the  fat  lobules  are  usu- 
ally larger  than  those  of  normal  adipose  tissue  (the  former 
three  to  four  times  as  large);  but  this  difference  does 
not  hold  good  to  such  an  extent  that  it  can  be  used  as  a 
point  in  differential  diagnosis.  In  general,  a  ]ii>oma 
presents  the  structural  characteristics  of  a  localized  mass 
of  fat  differing  in  no  respect  from  normal  subcutaneous 
fat.  The  chemical  reactions  of  the  fat  contained  in  lipo- 
mata likewise  correspond  to  those  of  normal  fat. 

Since  the  resemblance  in  structure  to  normal  adipose 
tissue  is  so  very  close,  it  may  sometimes  be  difficult  to 
draw  a  line  between  a  simple  hypertrophy  of  adipose 
tissue  and  a  lipoma.  Both  general  and  local  hyperplasias 
of  adipose  tissue  occur  which  are  not  classca  with  lipo- 
mata (general  lipomatosis,  lipomatous  elephantiasis,  the 
deposit  of  fat  about  an  atrophic  kidney  or  between  the 
bundles  of  atrophic  muscles);  but  other  local  hyper- 
plasias of  a  similar  nature  have  by  various  authors  been 
styled  lipomata.  Thus  the  hyperplasia  of  the  fatty  cap- 
sule of  the  mammary  gland  which  occurs  sometimes  m 
scirrhous  carcinoma  of  this  organ  or  in  chronic  interstitial 
mastitis  has  been  called  lipoma  capsulare,  an  excessive 
deposit  of  fat  beneath  the  epicardium  has  been  styled 
lipoma  cordis  e<i])suUtre,  and  the  deposit  of  fat  in  the  vil- 
lous fringes  of  the  joints  is  known  as  lipotiia  a rborescens, 
although  analogous  to  the  fatty  hyperplasia  so  frequently 
seen  in  the  epiploic  appendages  of  the  large  intestine. 
Such  local  fatt}'  hyperplasias  may  be  styled  pseudolipo- 
mata.  An  exact  use  of  the  term  lipoma  would  limit  its 
application  to  those  formations  of  adipose  tissue  alone  in 
which  an  actual  new  formation  of  fat  tissue  occurs. 
Such  a  criterion  has,  however,  but  little  practical  value, 
since  in  the  fully  developed  growth  of  fat  tissue  it  may 
be  impossible  to  say  whether  the  latter  has  arisen  from  a 
circumscribed  hyperplasia  or  represents  a  true  neoplasia. 
This  difficulty  is  increiised  by  the  fact  that  lipomata  are 
usually  found  in  those  parts  of  the  body  in  which  there 
is  normally  more  or  less  fat  tissue.  A  more  practical 
guide  will  therefore  be  found  in  the  principle  that  the 
term  lipoma  should  be  applied  to  circuiiiMribed  prolifera- 
tions of  adipose  tissue  tchich  sJioit  a  certain  anatomical  and 
physiological  independence  of  the  neighboring  tissue,  even 
tchen  ths  latter  is  fat  tissue. 

The  application  of  the  term  lipoma  made  by  some 
writers  to  tumors  other  than  connective  tissue,  the  cells 
of  which  have  undergone  fatty  defeneration  or  contain 
an  abundance  of  fat,  is  wholly  mcorrect.  The  true 
lipomata  belong  to  the  mature  connective-tissue  tumors 
— that  is,  the  tissue  of  which  they  are  composed  is  of  the 
type  of  adipose  tissue. 

HisTOOENEsis. — The  histogenesis  of  lipocnata  is  not 
yet  definitely  known.  Their  very  frequent  development 
m  regions  where  fat  tissue  is  normally  found  has  led  ta 
the  belief  that  the  majority  arise  from  a  hyperplastic 
proliferation  of  adipose  tissue  with  new  formation  of  fat 
cells  and  fat  lobules.  Such  an  explanation  would  hold 
good  even  for  the  lipomata  which  are  sometimes  found 
in  the  submucosa  of  the  gastro-intestinal  tract,  since  in 
well -nourished  individuals  fat  cells  are  usually  present  in 
small  numbers  in  this  region,  and  from  these  a  lipoma 
could  take  its  origin.  Another  view  is  that  lipomata 
arise  from  undifferentiated  embryonal  cells  which  have 
persisted  from  foetal  life,  or  are  formed  by  the  prolifera- 
tion of  connective- tissue  cells.  The  development  of  fat 
tissue  from  these  follows  the  same  course  as  that  of  the 
normal  development  of  fat  cells  from  foetal  myxomatous 
tissue.  It  is  not  improbable  that  undifferentiated  **  prim- 
itive fat  organs "  (developing  fat  lobules  in  the  fcetal 
mesenchyma)  may  persist  quiescent  until  adult  life  and 
later  resume  active  proliferation,  giving  rise  to  localized 
growths  of  fat  tissue  which  in  their  development  would 
be  more  or  less  independent  of  the  normal  laws  of  nutri- 
tion and  cell  growth.  Support  is  given  to  this  theory  by 
the  fact  that  some  lipomata  in  their  growth  appear  to  be 
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entirely  indepeudent  of  the  laws  governing  the  general 
nutrition  of  the  body,  since  they  continue  to  increase  in 
size  or  at  least  do  not  become  smaller  under  conditions 
of  cachexia,  etc.,  when  the  normal  fat  tissue  is  being  re- 
duced in  amount.  The  fact  that  a  combination  of  myxo- 
matous tissue  and  adipose  tissue  is  frequently  found 
under  pathological  conditions  may  also  t^  taken  as  an 
indication  of  the  close  histogenetic  relations  of  these 
tissues.  In  many  lipomuta  areas  of  myxomatous  tissue 
occur,  and  occasionally  the  appearances  presented  sug- 
gest the  development  of  the  fat  tissue  out  of  the  myxo- 
matous. Moreover,  there  are  rare  forms  of  lipomata  in 
which  the  fat  cells  resemble  those  of  embryonic  adipose 
tissue,  in  that  the  fat  droplets  are  of  small  size  and  do 
not  coalesce  into  larger  drops  filling  the  entire  cell. 

A  further  origin  for  lipomata  may  be  found  in  atro- 
phic lymphadenoid  tissue,  a  physiological  paradigm 
being  found  in  the  development  of  fatty  marrow  from 
the  lymphoid  marrow,  and  the  fatty  transformation  of 
the  thymus,  and  later  in  old  age  that  of  the  lymphatic 
glands.  The  relationship  between  lymphoid  tissue  and 
adipose  tissue  is  very  close.  In  the  foetus  the  development 
of  the  lymph  glands  is  either  coincident  with  that  of  the 
primitive  fat  organs  or  follows  it;  in  the  latter  case  the 
lymphadenoid  structures  (both  ordinary  lymphatic  and 
hsemoly  mph  nodes)  developing  out  of  the  fat  organs.  In 
adult  life  under  certain  conditions  a  new  formation  of 
lymph  glands  takes  place  from  adipose  tissue,  and  in  old 
age  the  lymph  glands  become  to  a  large  extent  replaced 
by  fat  tissue.  Throughout  life  it  is  very  probable  that 
there  is  a  constant  cycle  of  alternation  between  lymphoid 
tissue  and  adipose  tissue.  As  the  result  of  some  disturb- 
ance of  these  processes  it  is  possible  that  lipomata  may 
arise,  either  from  atrophic  lymph  glands  or  from  anlage 
of  undifferentiated  cells.  Askanazy  traces  the  origin  of 
multiple  lipomata  in  particular  to  a  replacement  of  lymph 
glands  bv  fatty  tissue. 

The  lipomata  of  the  uterus,  kidney -cortex,  brain, 
spinal  cord,  etc.,  are  to  be  referred  to  misplacements  of 
anlage  of  fat  tissue  or  of  fibrous  connective  tissue  which 
later  undergoes  a  fatty  metaplasia.  Such  lipomata  are 
to  be  classed  with  the  heterotopous  teratomata.  It 
should  be  borne  in  mind  also  that  lipomatous  masses  not 
infrequently  form  the  bulk  of  teratomata  found  in  other 
regions  as  well. 

Etiology. — As  in  the  case  of  the  other  true  neoplasms 
but  little  is  known  of  the  etiology  of  lipomata.  Some 
of  them  may  arise  as  the  results  of  trauma  or  chronic 
iuflamiimtiou.  Such  an  origin  has  been  ascribed  to  the 
fatty  tumors  soiiietimcs  found  in  the  hands  of  working 
people  in  the  parts  most  exposed  to  injury.  In  other 
cases  fatty  tumors  have  been  found  developing  from 
scars.  The  fatty  growths  in  the  villi  of  the  joints  are 
usually  associated  with  a  chronic  arthritis.  There  also 
seems  to  be  some  association  between  multiple  lipomata 
and  rheumatoid  atTections.  In  the  case  of  the  multiple 
and  symmetrical  lipomata  a  nervous  or  trophic  origin  is 
assumed  by  many  writei-s.  In  such  cases  other  symp- 
toms suggesting  a  neuropathic  origin  are  not  infre- 
quently present.  According  to  Grosch,  multiple  lipo- 
mata of  tlie  skin  arise  from  a  disturbance  of  fat  secretion 
by  the  skin  glands  due  to  a  trophoneurosis.  Acoimeetion 
between  lii)omataand  disease  of  the  thyroid  and  hypoph- 
ysis has  also  been  assumed  by  some  authors.  In  the 
majority  of  cases  it  is  very  probable  that  liponmta  are  to 
be  regarded  as  conirenital,  that  is,  they  arise  from  mis- 
placed anla^'e.  A  tendency  to  the  development  of  lipo- 
mata appears  also  to  be  inherited  in  some  families. 

Oross  Ajfjxariuin'M. — AH  lipomata  j>ossess a  more  or  less 
definite  caj>sule.  In  the  sharply  circumscribed  forms 
the  capsule  maybe  well  defined,  of  varying  thickness:  in 
the  dilTuse  forms  the  capsule  is  not  perfect  and  often 
sends  j)rolonpitions  of  coimective  tissue  into  the  sur- 
rounding tissues.  Avhich  if  not  removed  may  lead  to  a 
recurrence  of  the  growth.  The  size  of  lipomata  varies 
greatly  ;  in  the  kidney,  subnuicosa  of  the  intestinal  tmct.  ' 
etc.,  they  may  be  very  small,  while  in  the  subcutaneous  i 
tissues  of  the  shoulder  and  back  and  in  the  retroi)erito-  , 


neal  tissues  they  may  give  rise  to  tumors  weighing  fifty 
pounds  or  more.  As  a  rule,  they  do  not  exce^  ten 
pounds  in  weight.  They  usually  form  lobulated  growths 
of  more  or  less  regular  contour.  A  subdivision  of  the 
larger  lobules  into  smaller  ones  gives  the  growth  a  tuber- 
ous appearance.  Li  pomata  are  not  infrequently  peduncu- 
lated, particularly  those  found  in  the  submucosa  of  the 
alimentary  tract,  though  even  in  the  skin  the  tumor  may 
occasionally  possess  a  relatively  long  and  narrow  pedicle 
(lipomn  pendulum).  Accessory  nodules  are  rarely  seen 
about  the  main  growth.  In  the  majority  of  cases  lipo- 
mata are  solitary.  Occasionally  they  are  multiple,  and 
in  such  cases  the  tumors  may  be  symmetrically  distrib- 
uted over  the  body.  As  a  rule,  lipomata  are  soft,  elastic, 
and  may  give  a  sensation  of  fluctuation.  Puncture  with 
a  trocar  yields  no  fluid  except  in  those  cases  in  which 
extensive  retrograde  changes  have  taken  place.  The 
absence  of  fluid  on  aspiration  may  therefore  have  a  cer- 
tain diagnostic  value.  The  occurrence  of  retrograde 
changes  may  render  the  growth  either  harder  or  softer. 
As  a  rule,  the  cut  section  of  a  lipoma  presents  a  yellow- 
ish or  whitish,  glistening,  lobulated  surface,  having  the 
characteristic  appearances  of  adipose  tissue.  In  the  ma- 
jority of  cases  the  microscopical  examination  is  hardly 
necessary  for  the  diagnosis. 

Microscopical  Appearances. — As  stated  above,  the  mi- 
nute structure  of  lipomata  corresponds  in  general  with 
that  of  normal  subcutaneous  fat.  Other  varieties  of  tis- 
sue may  take  part  in  the  make-up  of  the  growth.  If  the 
fibrous  trabeculae  are  developed  to  such  an  extent  that 
they  form  a  prominent  feature  of  the  tumor  the  latter  may 
be  styled  a  fbrolipoma.  As  the  result  of  the  increased 
consistence  of  such  tumors  they*  are  also  called  lipo- 
ma durum  or  steatoma,  A  combination  of  myxomatous 
tissue  with  fatty  tissue  gives  rise  to  a  myxolipoma.  Osteo- 
lipomata,  c/iondrolipomata,  and  myolipomata  h&ve  also 
been  described.  An  abundant  blood  supply  with  over- 
development and  dilatation  of  the  blood-vessels  gives 
rise  to  the  form  known  as  teleangiectatic  lipoma;  the 
formation  of  blood  spaces  resembling  those  of  erectile 
tissue  to  the  variety  known  as  lipoma  caternosum.  The 
soft  form  of  fibroma  may  also  be  combined  with  a  lipoma. 
To  very  cellular  varieties  of  a  sarcomatous  nature  the 
term  liposarcoma  may  be  applied.  Such  forms  are  rare, 
sarcoma  developing  less  frequently  in  lipoma  than  in  any 
other  benign  connective-tissue  tumor.  In  rare  cases  an 
excessive  formation  of  fat  of  lipomatous  nature  may  be 
combined  with  sarcoma  or  carcinoma.  Lipomatous  for- 
mations are  not  uncommon  in  teratomata,  and  may  form 
the  bulk  of  the  tumor.  The  presence  of  other  histologi- 
cal elements  such  as  epithelial  and  nervous  tissues  gives 
a  basis  for  differential  diagnosis.  Varieties  of  lipomata 
have  also  been  described  in  which  the  fat  tissue  presented 
the  appearances  of  embryonic  adipose  ti.ssue. 

Evidences  of  the  growth  of  the  lipoma  may  be  found 
either  in  the  capsule  or  in  centres  of  growth  which  are 
scattered  throughout  the  tumor.  The  new  formation  of 
adipose  tissue  may  therefore  take  place  peripherally  or 
at  different  places  in  the  tumor.  A  fibrous  connective 
tissue  is  usually  first  formed,  and  this  later  undergoes 
metai)lasia  intofat  tissue. 

Manlier  of  Gi'owth. — According  to  their  manner  of  de- 
velopment lipomata  may  be  classed  as  solitary,  multiple, 
circumscribed,  diffuse,  symmetrical,  etc.  The  diffuse  and 
multiple  forms  are  closely  related  on  the  one  hand  to  the 
simple  hyperplasias  of  fatty  tissue  resulting  from  anom- 
alies of  metabolism,  overeating,  et(;. ;  and,  upon  the  other 
hand,  to  the  multiple  fibromata,  chondromata,  osteomata, 
etc.,  which  are  congenital  or  develop  from  misplaced 
anlage. 

The  diffuse  and  multiple  lipomata,  particularly  the 
syminetrical  forms,  have  in  recent  years  attracted  much 
attention,  and  various  hypotheses  have  been  advanced  in 
explanation  of  their  origin.  In  certain  cases  there  appears 
to  be  some  definite  connection  between  disturbances  of 
the  nervous  system  and  the  development  of  multiple 
lipomata.  Numerous  clinical  observations  show  the  co- 
incidence of  octMirrenceof  multiple  lipomata  and  nervous 
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conditions.  The  development  of  symmetrical  lipomata 
In  association  with  disturbances  of  sensation  and  motion 
has  been  seen  in  the  lower  extremities  after  injury  to  the 
spinal  column.  Neuralgias,  trophic  disturbances  of  the 
fikin,  etc.,  have  been  observed  in  connection  with  multi- 
ple and  symmetrical  lipomata.  It  is  probable  of  course 
that  in  some  of  these  cases  the  nervous  disturbances  may 
be  the  result  of  pressure  by  the  tumor.  Lipomata  which 
are  themselves  painful  are  also  seen.  In  such  tumors 
there  may  be  a  new  formation  of  nerve  fibres,  or  the 
tumor  may  spring  from  the  connective-tissue  sheaths  of 
the  nerve  trunks  or  the  symptoms  may  be  the  result  of 
pressure.  An  exact  anatomical  distribution  of  the  tumors 
to  accord  with  the  peripheral  nerves  cannot  always  be 
made  out.  Multiple  lipomata  may  also  be  inherited. 
Blaschko  reports  the  case  of  a  family  in  which  the  male 
members  developed  multiple  lipomata  at  the  age  of  pu- 
berty, while  the  females  were  not  affected.  The  coinci- 
<lence  of  multiple  lipomata  with  rheumatoid  affections 
has  alrcad}'  been  mentioned. 

Broca  has  reported  an  extraordinary  case  of  multiple 
lipomata.  In  a  man  of  the  age  of  twenty-five  years  there 
appeared  on  the  rieht  thigh  a  small  fatty  tumor  which 
in  six  years  attainea  a  large  size.  It  tvas  excised,  found 
to  weigh  fi  ve  pounds,  and  to  consist  of  ordinary  adipose 
tissue.  The  patient  remained  well  for  five  months  when 
tliere  occurred  an  eruption  of  hundreds  of  small  fatty 
tumors  all  over  the  body,  fresh  ones  developing  from 
time  to  time  during  a  period  of  forty  years.  At  the  age 
of  seventy  the  man  came  under  Broca 's  care  for  treat- 
ment for  dysphagia.  Two  thousand  and  eighty  tumors 
in  size  from  that  of  a  pea  to  that  of  a  walnut  were 
counted  over  the  body,  more  minute  ones  not  being  in- 
clude<l.  The  original  scar  showed  no  signs  of  disease. 
The  microscopical  examination  of  portions  of  the  growths 
removed  during  life  gave  the  appearance  of  lipofi- 
broma.  Increase  of  dysphagia  caused  emaciation  to 
set  in.  This  at  first  did  not  affect  the  tumors,  but  after 
several  weeks  the  emaciation  became  extreme  and  the 
tumors  diminished.  The  patient  finally  died  of  starva- 
tion. At  autopsy  no  trace  of  fat  was  found  in  the  nor- 
mal fat  depots.  A  large  fatty  tumor  surrounded  the 
-oesophagus  for  the  greater  part  of  its  ex  tent,  occluding  the 
lumen;  the  pylorus  was  surrounded  by  a  similar  growth. 
Fatty  growths  were  found  in  the  valves  of  the  heart,  in 
the  deep  tissues  of  the  neck,  in  the  sheath  of  the  carotid 
vessels,  and  in  the  sheaths  of  the  muscles,  as  wx'll  as  in 
the  normal  fat  regions.  Many  of  the  tumors  had  lost 
their  fat,  they  consisted  of  fibrous  tissue;  the  others 
presented  the  appearances  of  fibrolipomata.  It  is  difli- 
cult  to  explain  such  a  case  as  this  except  on  the  ground 
of  a  congenital  anomaly. 

Site. — Lipomata  are  found  most  frequently  in  those 
parts  of  the  body  where  fat  tissue  is  most  abundant  nor- 
mally :  in  the  subcutaneous,  subserous,  and  submucous 
fat,  and  the  intermuscular  connective  tissue,  and  less  fre- 
quently in  the  kidney,  periosteum,  joints,  tendon  sheaths, 
meninges,  etc. 

Subnitaneous. — Circumscribed  lipomata  are  found  more 
frequently  in  the  subcutaneous  tissues  than  elsewhere, 
appearing  as  movable,  lobulated,  elastic  tumors.  The 
neck,  back,  gluteal  region,  thighs,  axilloe,  anterior  ab- 
dominal wall,  arms,  hands,  and  feet  are  mentioned  in  the 
order  of  frequency  of  involvement.  Lipomata  of  the 
scalp  and  face  are  rare.  The  palms  of  the  hands  are 
more  often  the  seat  of  fatty  tumors  than  the  soles  of  the 
feet.  In  the  hands  lobules  of  fat  may  extend  from  the 
main  mass  of  the  tumor  underneath  the  palmar  fascia. 
Small  lipomata  may  \\e  found  occjisionallvon  the  fingers. 
In  regions  where  the  skin  is  loose  the  lipoma  may  be- 
come pedunculated.  Subcutaneous  fatty  tumors  may 
reach  a  very  large  size.  They  are  sometimes  painful  ani 
may  be  as.sociated  with  nervous  symptoms.  Ordinarily 
they  are  painless.  Over  the  large  ones  the  skin  may  be 
stretched  to  such  an  extent  that  it  may  become  very 
atrophic  or  may  undergo  ulceration.  In  this  way  the 
tumor  itself  may  become  infected.  The  loose  nature  of 
the  fatty  tissue  and  the  low  resistance  of  the  sun*ounding 


tissue  make  such  an  infection  dangerous,  as  it  is  very 
likely  to  become  phlegmonous. 

The  diffuse  pseudolipoma  of  the  subcutaneous  tissue 
of  the  neck  may  be  mentioned  here.  It  is  iu  reality  a 
diffuse  fatty  hyperplasia  and  gives  rise  to  the  condition 
known  as  ** fatty  collar."  The  deeper  fascia  may  also 
be  involved,  and  the  lipomatosis  may  spread  over  the 
back,  shoulder,  and  trunk.  Similar  fatty  hyperplasias 
may  occur  in  the  subcutaneous  tissue  in  other  parts  of 
the  body.  In  some  cases  they  are  symmetrically  ar- 
ranged. In  the  majority  of  these  cases  there  seems  to  be 
a  definite  connection  between  the  condition  and  chronic 
alcoholism.  Under  changed  conditions  the  fatty  deposits 
become  smaller.  The  dill  use,  multiple,  and  symmetrical 
fatty  deposits  are  therefore  better  classed  as  pseudo- 
lipomata. 

Subserous. — Small  lipomata  are  not  rare  in  the  sub- 
serous tissues.  Polypoid  fatty  growths  are  occasionally 
seen  in  the  peritoneum,  pericardium,  pleura,  and  the  syn- 
ovial  membranes.  When  possessing  a  definite  pedicle 
the  latter  may  become  twisted  and  atrophy,  or  may  tear, 
setting  the  tumor  free  into  the  serous  cavity  where  it  ap- 
pears as  a  free  mass  of  fat  showing  more  or  less  calcifi- 
cation. The  subserous  lipomata  may  reach  a  large  size, 
particularly  in  the  retroperitoneal  region,  and  may  be- 
come dangerous  through  the  pressure  exerted  upon 
important  organs.  Adami  has  discussed  at  length  the 
subject  of  retroperitoneal  lipoma,  collecting  forty  cases 
from  the  literature  and  reporting  several  of  his  own. 
As  a  rule,  the  fatty  tumors  of  this  region  are  slowly 
growing,  but  may  attain  a  very  large  size.  They  are 
usually  situated  more  to  one  side  than  to  the  other,  and 
are  usually  crossed  by  some  portion  of  the  large  intes- 
tine. Since  they  give  fluctuation  they  are  generally  at 
first  mistaken  for  cystic  tumors,  but  puncture  with  the 
trocar  yields  no  fluid.  This  fact  is  the  most  important 
point  in  the  differential  diagnosis.  Small  fattv  tumors 
are  sometimes  seen  in  connection  with  femoral  and  in- 
guinal hernias,  but  these  are  more  of  the  nature  of  local 
hyperplasias  of  fat  tissue  than  of  true  neoplasms.  Such 
hyperplasias  may  in  themselves  constitute  the  hernia,  and 
may  drag  the  intestine  down  into  the  sac  (hernial  lipo- 
mata). Similar  hyperplasias  of  the  epiploic  appendages 
may  present  the  appearance  of  pedicled  lipomata.  Sub- 
serous lipomata  of  the  anterior  abdominal  wall  may  some- 
times appear  as  subcutaneous  tumors  as  the  result  of  the 
atrophy  or  displacement  of  the  abdominal  muscles. 
Large  fatty  tumors  of  the  omentum  have  also  been  re- 
ported; in  several  instances  the  growth  presented  the 
character  of  a  myxolipoma. 

Sufnuuraus.— Small  pedicled  lipomata  of  the  gastro- 
intestinal submucosa  are  occasionally  found.  They  are 
usually  of  small  size,  and  rarely  give  rise  to  symptoms. 
In  a  lew  cases  they  have  been  of  the  size  oi  a  man's 
fist,  and  when  situated  at  the  pylorus  or  ileoca;cal  valve, 
caused  obstruction.  In  other  cases  they  have  led  to  in- 
tussusception. In  the  submucosa  of  the  respiratory  tract 
fatty  tumors  are  more  rare.  Fatty  polypi  are  sometimes 
seen  in  the  laryngeal  and  nasal  mucosa. 

Jntermiiscularr — Fatty  tumors  are  occasionally  found 
between  the  muscles,  arising  in  the  intermuscular  con- 
nective tissue.  They  may  reach  a  very  large  size.  The 
myxolipoma  is  the  most  common  form,  and  is  character- 
ized by  a  tendency  to  become  sarcomatous.  They  are 
found  most  frequently  in  the  gluteal  folds,  thigh  mus- 
cles, and  muscles  of  the  neck.  Congenital  lipomata  have 
been  found  in  the  muscles  of  the  anterior  abdominal  wall. 
Enlargement  of  the  sucking  disc  may  give  rise  to  a  lipo- 
matous  tumor. 

/Vr^V^ji^y/wi.— Lipomata  of  the  periosteum  arc  rather 
rare.  As  a  rule,  they  also  contain  striped  muscle  fibres, 
and  are  therefore  to  be  regarded  as  heterotopous  tera- 
tomata.  In  some  cases  parosteal  lipomata  have  been  ob- 
8(?rved  at  birth. 

Joints.— A  diffuse  subserous  hyperplasia  of  fatty  tissue 
is  not  uncommon  in  the  synovial  membranes  of  the 
joints,  the  knee-  and  shoulder-joints  being  most  frequent- 
ly affected.    The  hyperplasia  of  the  villous  fringes  gives. 
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rise  to  an  arlmreBCPut  appearancp  {lipoma  arbaivtrfiiii). 
The  mr>vemL-Dla  iit  Hie  ioiota  ninv  he  affected.  Tlicse 
twnditiotis  are  not  lo  be  classed  with  t)ie  true  llpomaia. 

laUraal  Organ*. — LJpumataare  found  more frcgueiitly 
In  tite  kidneys  tiiitn  in  nay  otlier  of  tlie  internal  orfana. 
The  tumors  may  arisi!  eitbcr  from  the  fatty  or  Sbroua 
capsule,  or  from  tlie  iuterstitiol  connecilvK  tiMue  of  the 


clinical  importance.  In  tlie  capHulQ  the  tumors  may  rep- 
reseDl  locul  fattv  hyperplasias  or  mctaplosiaa ;  in  tha 
kidney  cortex  they  are  proUiibly  heterotopoua  terat4>- 
mata,  though  it  is  possiblu  that  liiey  arise  in  snme  cans 
directly  from  tbe  interstitial  conuective  tissue  of  the 
iirgan  or  represent  a  mutaplasia  of  a  tllirotna  or  of  a  mass 
of  »car  tissue.  Many  growtlis  dcacribed  as  kidney  lipo- 
mata  were  la  reality  "adrenal  rests."  The  vritcr  has  re- 
ported a  unique  ctise  of  Bbrolipotua  of  this  organ  wbicb 
was  so  large  as  to  cause  serious  clinical  symptoms  and 
to  require  operative  Interference.  The  growth,  of  which 
tiD  illustration  is  hero  given  (Fig.  GI8S),  was  a  lobulalcd 
mass  fourteen  inclies  long,  eight  inches  wide,  and  six 
inches  in  thickness,  wciehine  two  pounds.  It  completely 
tilled  the  eoormouBly  diluted  pclvisof  the  left  kidney,  and 
Kent  a  round  cord'llkeprolonsationdownintothedllalcd 
ureter.  Theonly  remains  of  kidney  tissue  were  found  ini- 
croecopically  m  the  cyst  wall  enclonng  the  lunior,  which 
was  entirely  free  except  for  a  pedicled  ultai'hment  pos- 
teriorly. At  tills  point  the  tissues  nf  the  tirnior  paswd 
Into  those  of  the  cyst  wall.  Microscopically  Ihe  tumor 
presented  ihe  structure  of  an  tedematous  flbrolipoma,  its 


I.ipomBts  of  the  kftirt  are  very  rare.  The  majority  of 
cusi-s  reported  as  such  were  moKt  probably  conditions  of 
eiccBSive  fatly  inflltration.  According  to  Orlh.  small 
llpomata  arc  sometimes  found  under  the  epicardium  near 
the  apoi.  Albvrs,  Banti.  Handford,  I^aini.  and  othera 
have  reported  the  occurrence  of  lipomata  arisiog  in  the 
Intermuscular  connective  tissue.  The  cases  described 
OS  lipomata  of  the  lUtT  and  tplfen  are  very  doubtful. 
Those  found  upon  the  capsule  of  these  organs  proltably 
represent  portioiisofomentumorepiptoicappendages  that 
have  become  loosened.  A  fomialiun  of  twlipoge  tissue 
may  occur  also  in  old  adhesions.  Lipomata  of  the  orary 
\\A\e  apparently  not  j'et  been  observed.  In  the  uttrv* 
tumors  of  Uie  nature  of  lipomyoma  or  fibrolipoma  have 
bcnn  seen  in  a  few  cases.  Fatty  tumors  of  the  broad 
liyiimeni  are  very  rare.  Very  large  lipomata  arc  occn- 
siunully  seen  in  the  riilr/i.  They  may  increase  in  aize 
during  pregnancy.  Small  ones  are  found  rarely  beneath 
the  skin  of  the  tcrotam.  t'onncclcd  with  the  tpenaatie 
eoirl  there  arc  found  sometimes  lipomata  of  cnnsiderabte 
size.  Sumo  of  the  smaller  tumors  of  the  cord  described 
as  llpomata  may  have  been  adrenal  tissue  (adrenUs  of 
Mareband).  In  the  central  nertoni  *i/>tem  IlporaBia  an; 
found  rarely.  TLey  arise  usually  from  the  meninges, 
hut  fatly  tumors  have  been  found  in  the  substance  of 
both  brain  and  cord.  In  the  case  of  the  brain,  they  ap- 
pear to  be  found  most  commonly  in  connection  with  the 
corpus  calloaum.  They  are  probably  of  the  nature  of 
het<.'rotopons  I«ratomatB.  In  the  complex  teratomata  of 
the  nervous  system  a  large  part  of  the  tumor  mass  may 
be  mode  up  of  fat  tissue,  Patty  tumors  are  also  not  fn- 
frr-qucntly  found  In  the  sacral  and  lumbar  regions  in  con- 
nt'ciirin  witli  spina  biHda  occulta. 

lUlroffTiiile  Chaagci. — According  to  Virchow.  it  ia  not 
niLo  to  tliidin  llpomata  isolated  cavities  the  contents  of 
u  lilcli  are  partly  fluid  and  partly  saponified.  Saponify- 
ing necrosis  of  lipomata  has  been  reported  by  a  number 
of  observers  ("soupcj'sta,"  "butter  cysts ").  The  necro- 
tic areas  appear  whilish,  opauue,  and  of  a  cheesy  conslnl- 
ence.  Lime  salts  may  be  deposil^td  in  such  necrotic 
areas,  and  in  this  wav  tlicre  may  be  formed  calcareous 
nodules  throughout  tfie  growth.  A  deposit  of  lime  salts 
may  occur  ateo  within  the  stroma  of  tlio  Iiimur,  In 
Muuo  cases  the  entire  growth  may  become  caicilled.  Os- 
sification has  also  been  reported  as  occurring  within 
lipomata.  Liquefaction  of  portionsof  the  fat  llssiie  mav 
occur.  Throueh  the  rupture  and  conHucoice  o(  fat  cells 
pseudocvats  filled  with  oil  may  be  fonncd  <oil  cysts). 
The  twisting  of  the  pedicle  of  a  polypoid  tipotna  may 
lead  to  the  necrosis  and  sloughing  of  the  entire  tumor. 
Belf-beallng  may  result  In  this  war.  In  some  cases  a. 
serous  airopby  of  the  fat  tissue  tattea  place,  the  tumor 
assuming  the  character  of  an  a-dema  and  partial  lique- 
faction of  the  fat  tissue.  The  fat  may  be  removed  from 
the  cells  and  the  lipoma  changed  into  a  flhromo.  Myxom- 
atous degeneration  converts  the  tumor  into  a  myxo- 
lipoma. This  Is  the  most  common  retrograde  cliange 
occurring  in  fatty  tumors;  and  is  of  the  nature  of  a 
metaplasia.  Retrograde  changes  are  most  common  in 
the  lipomata  of  tlie  skin,  since  in  this  location  tlie  tumors 
are  most  exposed  to  injury  and  to  the  possibility  of  In- 
fection. 

DiAONOBiB. — The  nature  of  the  gross  appearances,  tb» 
clinical  history,  etc.,  nuike  the  duignosls  easy  in  tbooe 
cases  in  which  the  tumor  can  be  seen  and  directly  pal- 

Kted.  The  subcutaneous  lipomata  are  atowlv  growing, 
lulated,  movable  tumors,  and  give  pseudunuctiiattoQ. 
In  the  case  of  large  llpomata  of  0ie  Internal  organs  the 
negative  results  of  aspiration  in  the  case  of  a  fluctuating 
tumor  would  lead  to  the  suspicion  of  lipoma,  particu- 
larly In  the  case  of  retroperitoneal  tumors.  The  presence 
of  inSammatory  changes  and  tlie  development  of  ca- 
chexia are  suggestive  of  sarcomatous  change.  Neuralgic 
pains  may  be  assiKiated  with  lipomata.  The  symploma 
in  general  are  dependent  upon  the  position  and  size. 
Lipomata  of  Internal  organs  may  give  rise  to  imporlanL 
pressure  symptoms.  In  Die  greatmajority  of  eases,  how- 
ever, the  only  effect  is  a  cosmetic  one.    In  spile  of  tbo 
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^eat  size  to  which  they  frequently  dttain  lipomata  do 
aot  usiuillyioflueocc  the  general  metabolism  of  the  body. 

Prognosis. — The  prognosis  in  lipoma  is  favorable. 
Since  this  form  of  tumor  produces  no  metastases  it  must 
be  classed  with  the  benign  neoplasms.  Sarcoma  may 
develop  in  a  lipoma,  but  this  occurrence  is  very  rare, 
more  so  than  in  the  case  of  any  other  of  the  benign  con- 
nective-tissue tumors.  Sarcomatous  change  appears  to 
be  more  common  in  the  case  of  tumors  containing  both 
adipose  and  myxomatous  tissue  (myxolipoma),  the  result- 
ing sarcoma  being  of  the  nature  of  a  myxosarcoma. 
This  change  occurs  most  frequently  in  lipomata  of  the 
intermuscular  connective  tissue.  The  cases  reported  in 
the  literature  as  metastatic  lipomata  are  undoubtedly 
examples  of  sarcomata  containing  fat  tissue.  No  evi- 
dence exists  of  the  metastasis  of  a  pure  lipoma.  As  a 
rule,  the  growth  of  a  lipoma  is  gradual  and  slow,  with 
periods  of  apparent  quiescence.  In  the  case  of  infected 
lipomata,  particularly  those  of  the  skin,  the  prognosis 
is  more  grave,  since  the  conditions  favor  the  occurrence 
of  phlegmonous  inflammations  with  resulting  septicaemia 
or  pya[;mia.  Such  complications  are,  however,  on  the 
whole  rare.  In  the  case  of  large  lipomata  of  internal 
organs  the  prognosis  depends  upon  the  location  of  the 
growth,  the  extent  of  the  pressure  symptoms,  the  organs 
thus  involved,  etc.  The  removal  of  a  lipoma  usually  re- 
«ults  in  a  cure,  recurrence  being  very  rare. 

Treatment. — The  treatment  is  purely  surgical.  In 
the  case  of  subcutaneous  lipomata  local  anaesthesia  is 
usually  sufficient.  It  should  be  borne  in  mind  that  the 
capsule  should  be  removed  in  all  cases  of  lipoma,  since 
very  often  the  new  formation  of  fat  tissue  proceeds  from 
the  fibrous  capsule.  In  the  case  of  the  diffuse  forms  the 
prolongations  of  fatty  and  fibrous  tissue  extending  into 
the  surrounding  tissues  should  be  dissected  out,  as  from 
these  a  recurrence  may  take  place.  In  those  cases  in 
which  the  tumoi-s  are  covered  by  atrophic  or  inflamed  skin 
the  incision  is  best  made  at  the  base  of  the  growth  and 
not  over  it.  Tearing  should  be  carefully  avoided. 
Drainage  is  not  necessary.  The  strictest  aseptic  precau- 
tions should  be  observed  during  the  operation  and  after- 
ward, since  tlie  condition  of  the  tissues  al)out  the  growth 
favors  infection  and  the  occurrence  of  phlegmonous  in- 
flammations. Aldred  ikott  Warthin. 

LIVER,  TUBERCULOSIS  OF  THE.— Without  excep- 
tion  all  writers  agree  as  to  the  rarity  of  primary  tuber- 
culosis of  the  liver,  a  number  going  so  far  as  to  affirm 
that  an  undoubted  case  of  primary  hepatic  tuberculosis 
has  not  yet  been  reported.  Such  an  apparent  immunity 
on  the  part  of  this  organ  to  tuberculous  infection  cannot 
be  explained  by  any  lessened  opportunities  for  infection, 
as  compared  to  other  organs,  such  as  the  kidneys,  testi- 
cles, etc.,  in  which  a  primary  tuberculosis  of  clinical 
importance  is  not  so  rare.  Indeed,  it  would  appear  that 
the  liver  with  its  large  extent  of  vascular  surface  and  the 
relatively  slow  circulation  in  its  blood  spaces  would  stand 
a  very  good  chance  of  infection  from  tubercle  bacilli  that 
have  gained  a  cryptogenic  entrance  into  the  blood  stream. 
Further,  the  fact  that  tubercle  bacilli  may  be  taken  into 
the  alimentary  canal  in  the  food  and  drink  would  lead  to 
the  supposition  that  the  portal  veins  would  constitute 
one  of  the  avenues  of  tuberculous  infection.  These  con- 
siderations would  make  it  se<»m  probable  that  primary 
hepatic  tuberculosis  wouhi  occur  more  often  than  we 
actually  find  to  be  the  case.  It  is  the  opinion  of  the 
writer  that  small  heal(?d  primary  tubercles  not  infre- 
quently occur  in  the  liver.  As  is  well  known  to  every 
pathologist,  small  nodules  of  hyaline  connective  tissue 
varying  in  size  from  that  of  a  pinhead  to  that  of  a  pea 
are  not  rare  in  this  organ.  By  the  majority  of  writers 
they  have  been  regarded  as  small  fibromata  or  healed 
gummata.  The  fact  that  some  of  those  little  nodules 
consist  of  a  caseous  centre  surrounded  by  a  connective- 
tissue  capsule,  and  that  others  pres<«nt  an  earlier  stage  of 
caseating  epithelioid  tissue  with  beginning  encapsulation, 
has  led  the  writer  to  regard  the  majority  of  such  nodules 
as  healed  tubercles.     Similar  small  fi  broid  nodules  are  also 


frequently  seen  in  the  spleen  and  kidneys  and  are  simi- 
larly interpreted.  If  the  probabilities  of  infection,  the 
not  infrequent  occurrence  of  healed  tubercles,  and  the 
extreme  rarity  of  primary  hepatic  tuberculosis  of  clinical 
importance  be  c(msidered,  it  would  seem  tliat  the  liver 
possessed  a  relatively  high  resistance  to  tuberculosis. 

Such  a  relative  immunity  undoubtedly  exists  in  the 
fopfariiver.  A  number  of  cases  have  been  reported  of 
maternal  tuberculosis  in  which  the  liver  of  the  foetus 
contained  great  numbers  of  tubercle  bacilli  (as  shown  by 
staining  and  animal  inoculation)  without  histological 
lesions  of  tuberculosis.  Such  a  case  has  recently  been 
reported  by  the  writer.  The  seven -months  fcetus  of  a 
woman  dying  from  acute  miliary  tuberculosis  was  exam- 
ined carefully  for  evidences  of  congenital  tuberculosis. 
The  placenta  presented  a  marked  miliary  tuberculosis. 
Tubercle  bacilli  were  found  in  the  hepatic  vessels  of  the 
foetus,  and  the  inoculation  of  a  guinea-pig  with  an  emul- 
sion of  fa^tal  liver  gave  positive  results.  Agglutination 
thrombi  were  found  in  the  liver  capillaries,  but  no  histo- 
logical evidences  of  tuberculosis.  Several  cases,  how- 
ever, have  been  reported  of  probable  congenital  tubercu- 
losis in  which  tuberculous  lesions  were  found  in  the 
liver,  the  infection  being  regarded  as  taking  place  through 
the  umbilical  vein  from  the  placenta.  These  cases  are 
therefore  to  be  classeil  as  primary  hepatic  tuberculosis. 

If  primary  tuberculosis  of  the  liver  is  rare,  secondary 
involvement  of  this  organ  is  one  of  the  most  common 
pathological  findings.  Not  only  in  cases  of  acute  miliarv 
tuberculosis  are  great  numbers  of  tubercles  found  in  this 
organ,  but  also  in  all  advanced  cases  of  chronic  pulmo- 
nary and  bone  tuberculosis.  Even  in  cases  in  which  the 
disease  of  the  lung  is  not  very  extensive  scattered  sec- 
ondary tubercles  may  be  found  throughout  the  liver. 
As  a  rule,  these  secondary  tubercles  are  very  small,  and 
as  it  is  rarely  possible  to  recognize  them  by  the  naked 
eye  at  autopsy,  they  are  frecjuently  overlooked.  In  the 
great  majority  of  cases  their  presence  can  be  demon- 
strated only  by  microscopical  examination.  The  larger 
ones  (size  of  a  mustard  seed  to  tliat  of  a  pea)  are  grayish, 
semi  translucent,  with  yellowish  opaque  centres.  They 
can  be  best  seen  in  the  livers  of  children  where  they  often 
are  several  millimetres  in  diameter.  The  infection  is  usu- 
ally haematogenous,  and  the  microscopical  picture  pre- 
sented is  that  of  a  disseminated  miliary  tuberculosis  of 
the  organ.  Occasionally  larger  cas(H>us  nodules  are  found 
in  connection  with  miliary  tubercles,  and  more  rarely 
tuberculous  cavities  or  abscesses.  Still  more  rarely  there 
are  found  large  solid  caseous  nodules  in  the  liver  resem- 
bling the  solitary  tubercles  of  the  brain.  These  may  be 
mistaken  for  cancer  nodules  or  gummata.  Such  large 
nodules  may  not  show  any  especial  connection  with  the 
bile  ducts,  and  it  is  probable  that  in  some  cases  they  rep- 
resent primary  tubercles. 

The  number  of  the  miliary  tubercles  may  be  so  great 
that  each  section  may  be  full  of  them ;  in  other  cases  it 
may  be  necessary  to  examine  many  sections  before  a 
tubercle  is  found.  In  the  case  of  pulmonary  and  bone 
tuberculosis  and  general  miliary  tuberculosis  the  infec- 
tion of  the  liver  is  usually  through  the  hepatic  artery ; 
in  the  case  of  intestinal  tuberculosis  it  may  take  place 
through  the  portal  vein  or  lymphatics.  The  tubercles, 
in  infection  either  through  the  hepatic  artery  or  through 
the  portal  vein,  are  found  chiefly  at  the  penphery  of  the 
lobule  and  in  the  interlobular  connective  tissue.  A  small 
number  may  be  found  in  the  intermediate  and  central 
zones  of  the  lobule.  As  the  nodules  increase  in  size  they 
extend  in  from  the  periphery  and  cause  a  destruction  of 
the  liver  cells. 

The  writer  believes  that  in  the  great  majority  of  cases 
the  earliest  step  in  the  formation  of  a  liver  tubercle  is  an 
agglutination  thrombosis  in  the  liver  capillary.  The 
deposit  and  growth  of  tubercle  bacilli  upon  the  endothe- 
lium of  the  capillary  wall  and  the  consequent  injury  to 
the  endotlielial  cells  are  probably  chiefly  responsible  for 
this  thrombosis.  As  a  result  of  the  tnrombosis  and  of 
the  injury  to  the  endothelium,  as  well  as  from  the  for- 
mation of  toxins,  the  neighboring  liver  cells  undergo 
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degeneration  or  necrosis.  There  is  a  collection  of  leuco- 
cytes at  the  affected  point,  and  these  may  also  undergo 
necrosis.  Following  the  degenerative  changes  there  is  a 
proliferation  of  the  endothelium  and  of  the  neighboring 
connective  tissue  leading  to  the  formation  of  an  epithe- 
lioid tubercle  which  sooner  or  later  shows  a  central  casea- 
tion. The  smallest  tubercles  may  show  no  inflammatory 
reaction  about  them.  Giant  cells  may  be  present  in  large 
or  small  numbers,  or  may  be  entirely  absent.  They  arise 
from  the  proliferating  endothelial  and  connective-tissue 
cells,  and  possibly  also  from  the  leucocytes.  As  the 
nodules  increase  in  size  they  may  become  confluent.  As 
the  result  of  an  interstitial  infiltration  about  the  tuber- 
cles the  picture  of  a  diffuse  cirrhosis  may  be  presented, 
newly  formed  connective  tissue  being  found  not  only 
between  the  lobules,  but  also  growing  into  the  latter. 
The  greater  the  number  of  tubercles  the  closer  the  re- 
semblance to  a  cirrhosis.  An  increase  of  tiie  small  bile 
ducts  may  be  observed  \r\  the  neighborhood  of  the  tuber- 
cles. A  true  atrophic  cirrhosis  may  result,  but  usually 
death  occurs  before  this  condition  has  time  to  develop. 
It  should  be  remembered  also  that  the  tuberculosis  may 
occur  secondarily  in  a  cirrhotic  liver. 

In  very  acute  cases  of  general  miliary  tuberculosis  with 
a  high  degree  of  virulence  the  only  lesions  found  in  the 
liver  may  be  areas  of  focal  necrosis  of  the  liver  cells. 
These  areas  may  be  so  large  as  to  be  easily  seen  with  the 
naked  eye.  The  blood  spaces  of  the  necrotic  areas  are 
filled  with  fibrin  and  agglutinated  red  cells.  Lar^e  col- 
onies of  tubercle  bacilli  mav  be  found  in  the  necrotic  foci. 
No  proliferation  of  the  endothelium  or  connective  tissue 
may  be  present;  giant  cells  are  entirely  absent.  The 
process  can  be  recognized  as  tuberculosis  only  by  stain- 
ing for  tubercle  bacilli.  The  writer  has  seen  two  cases 
of  this  kind  which  were  diagnosed  as  typhoid  fever;  the 
autopsy  showed  large  focal  necroses  in  liver,  spleen,  and 
kidneys,  those  in  the  liver  and  spleen  being  most  numer- 
ous and  largest.  No  epithelioid  proliferation  or  giant 
cells  were  found  about  tJiese  areas,  and  the  tuberculous 
nature  of  the  process  was  recognized  only  on  staining  for 
tubercle  bacilli,  when  each  caseous  focus  was  found  to 
contain  great  numbers  of  the  latter.  In  general  miliary 
tuberculosis  of  a  less  virulent  type  small  focal  necroses 
of  this  kind  are  also  found  in  association  with  epitheli- 
oid, lymphoid,  and  caseating  tubercles.  It  is  also  to  be 
noted  that  in  such  cases  the  lesions  in  the  liver  are 
usually  smaller  than  in  other  organs,  and  this  fact  may 
also  be  taken  as  an  indication  of  a  greater  resisting  power 
on  the  part  of  the  liver  to  tuberculosis. 

In  the  case  of  hepatic  tubercles  occurring  secondar- 
ily to  chronic  tuberculosis  of  other  organs  the  liver  may 
show  such  changes  as  amyloid  and  fatty  infiltration. 
The  latter  change  is  practically  always  present.  In 
chronic  pulmonary  tuberculosis  the  liver  shows  usually 
a  more  or  less  marked  chronic  passive  congestion  (nutmeg 
liver).  In  acute  miliary  infections  the  liver  cells  show 
cloudy  swelling,  fatty  degeneration,  or  simple  necrosis. 

Hanot  and  Gilbert  distinguish  the  following  forms  of 
liepatic  tuberculosis: 

1.  Acute  hepatite  tuberculeuse  graisseuse  hypertro- 
phique. 

2.  Subacute.  (a)  Hepatite  tuberruleu.se  gmisseuse 
atrophi(iue  ou  sans  hypertrophie;  {b)  hepatite  tubercu- 
leuse ])arenchynuiteu.se  ncwlulaire. 

8.  Chronic,  (a)  Cirrhose  tuberculeuse;  (b)  foie  gras 
tuberculeux  (without  tubercles). 

A  rare  complication  of  hei)atic  tuberculosis  is  second- 
ary careinonui  of  this  organ.  Several  cases  of  this  kind 
have  been  reported,  and  the  writer  has  seen  a  similar 
case  in  winch  both  the  tuberculous  infection  and  the 
metastasis  of  the  carcinoma  were  through  the  portal 
vein. 

More  rare  than  secondary  miliary  tubercles  of  the 
liver  are  larirer  caseous  nodules,  the  centres  of  which 
contain  cavities  filled  with  bile-stained  caseous  material. 
These  cavities  may  be  of  the  size  of  a  walnut.  Th(;  proc- 
ess represents  a  tuberculosis  of  the  bile  ducts,  the  walls 
of  which  become  caseous.     The  infection  is  probably 


lymphogenous,  and  has  the  character  of  a  tuberculous 
periangiocholitis.  In  veiy  rare  cases  the  infection  ma^r 
take  place  through  the  bile  ducts  themselves.  In  the 
great  majority  of  these  cases,  however,  the  tuberculous 
process  begins  around  the  bile  duct  and  invades  its  mu- 
cosa only  secondarily.  Hcematogenous  hepatic  tubercles 
may  or  may  not  be  associated  with  this  condition. 

The  liver  and  the  peritoneum  may  be  involved  at  the 
same  time,  but  this  organ  is  rarely  involved  from  the 
latter  or  from  the  omentum. 

In  experimental  hepatic  tuberculosis  in  animals  the 
process  runs  a  more  acute  course,  being  characterized  by- 
larger  areas  of  necrosis. 

The  clinical  symptoms  of  hepatic  tuberculosis  are 
slight,  and  the  condition  can  but  rarely  be  distinguished 
from  the  miliary  or  chronic  process  with  which  it  is  as- 
sociated. The  occurrence  of  icterus  or  the  rapid  devel- 
opment of  a  painless  ascites  points  to  the  development  of 
tuberculosis  of  this  organ.  In  children  the  organ  may  be- 
come enlarged  and  sensitive.        Aldred  Scott  Warihtn. 

LOECHE-LES-BAINS     (LEUKERBAD).— Ix)^he-le8- 

Bains  is  situated  in  Switzerland  at  the  foot  of  the 
Gemmi  Pass,  at  an  altitude  of  4,600  feet.  The  nearest 
railway  station  is  distant  three  and  a  half  hourB*  drive. 
The  little  village  of  Lcukerbad  is  picturesquely  situated 
in  a  narrow  valley  about  a  mile  and  a  half  wide  and 
twelve  miles  long,  open  to  the  south  and  surrounded  on 
the  northwest  and  ea.Ht  by  lofty  snow  mountains,  and 
hills  on  whose  spurs  flourish  the  pine  and  fir.  Through 
the  valley  runs  the  glacial  stream,  the  **  Dala,"  on  one 
bank  of  which  is  situated  the  village  and  on  the  other 
the  baths.  The  climate  is  a  mountain  climate,  change- 
able as  to  weather  and  temperature,  with  cool  mornings 
and  evenings.  Sometimes  snow  falls  in  June  and  Au> 
gust.  Patients  should,  therefore,  he  provided  with 
warm  clothing.  The  mean  temperature  for  June,  July, 
and  August  is  about  30**  F.,  the  mean  minimum  6.R**  !*.» 
and  the  maximum  45.7°  F. 

There  are  various  mountain  excursions  in  the  vicinity- 
of  gre.'Uer  or  loss  extent,  and  from  here  a  bridle  path 
leads  over  the  Gemmi  Pass  to  Kandersteg,  affordins  im- 

Jressive  views  of  Alpine  scenery.  The  season  lasts Irom 
une  18th  to  September  30th. 

The  waters  of  Louche  are  classed  as  simple  thermal 
waters,  the  natural  temperature  l>eing  from  102®  F.  to 
104°  F.  They  contain,  nowever.  1.9  solids  per  litre,  of 
which  1 A  is  calcium  sulphate,  and  hence  could  be  classed 
with  the  earthy  group. 

They  are  omploved  for  lx>th  drinking  and  bathings 
chiefly  the  latter.  Both  the  short  and  the  prolonged  baths 
are  used,  particularly  the  latter,  which  are  a  specialty 
of  Lo^»he.  They  are  taken  at  a  temper.nture  of  93°  ¥, 
to  95°  F.,  and  last  from  one  to  six  hours.     For  the  most 

Cart  piscines  or  large  tanks  are  employed  where  mem- 
ers  of  both  se.xes,  clotheil  in  woollen  garments,  hathe^ 
a  partition  separating  the  .<exes.  Games,  such  as  ches8» 
dominoes,  checkers,  etc.,  are  played  on  small  floating 
tables,  and  the  same  are  used  for  serving  light  refresh- 
ments. 

Patients  are  advi.se<l  to  wait  a  few  days  before  begin- 
ning the  baths  in  order  to  become  acclimatized  and  re- 
cover from  the  fatigue  of  the  journey.  After  taking 
the.se  baths  for  ten  or  eleven  days,  a  sort,  of  dermatitis 
appears  on  the  skin,  varying  in  intensity  and  accom- 
panied sometimes  with  a  rise  of  temperature  and  ano- 
rexia. This  eruption  usually  persists  from  ten  to  four- 
teen days;    it  is  called  the  "  ix)uss^e.*' 

The  prolonged  baths  are  lH»neficial  in  chronic  skin  af- 
fections, such  as  eczema,  psoriasis,  chronic  urticaria, 
lichen,  acne,  etc.  They  are  also  employed  in  ca«*es  of 
chronic  rheumatism  and  trout  in  combination  with 
douche  niassac:e.  Affections  of  the  pelvic  viscera, 
chronic  catarrhal  conditions  of  the  mucous  membranes 
of  the  dii^estive,  rcspir.ntory.  and  sexual  organs,  anaemia, 
and  some  nervous  disorders  are  also  said  to  be  benefited 
by  these  waters,  and  in  these  cases  the  short  baths  ar# 
indicated. 
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\ve  at  the  bnths 
o'clock  in  the  niornliiB  am!  peiierallv  takp  a  cup 
of  ten  or  coffee  in  the  lialh.  Atler  the  batli  thay  ffi  to 
bod  for  half  on  hour,  atibMHiuptttly  takn  a  short  walk, 
and  Bt  cbvi-n  o'clock  tnke  a  rcgtilar  roeai.  At  about 
three  p.u.  the  bnth  and  rwt  in  bed  are  repeated,  and  at 
ri.t  the  principal  meal  o!  tlie  day  U  taken.  The  durntion 
of  the  da^'s  biUhing  is  but.  an  hour  nt  first,  which  is 
gradually  iDCroased. 

In  the  internal  use  of  the  waters  from  one  to  five 
Gln«--^i'--  !■«''.■  drunk  daily;  Ibe  effect  is  diuretic  and  «onie- 

t -■  '  '■■  i:  ■  t..  LM-irie  irritability. 

1    .  .11  iiiiir  the  hotels,  with  which  they  are 

u  I  :  I  ■    I ■  ■       I    1  ly  cniTred  Corridors.     There  nni 

an  111'.,  .[ri  r r    I  III'  different  varieties  of  douclie,  in- 

li^J.iiitiiL,  ) II J U 1-1  u.-ii'iii.  moftHnjce.  etc. 

The  cuiiIiaindiciiIiorLi'  are  the  name  in  general  m  with 
other  thermal  batliH. 

The  Bcconunodatioiis  are  Rood  and  rcnsonnhli., 

Edward  O.  Olit. 

MARASMUS.—  (-iynonyms:  lufnnlile  ntrophy.  .4lhrep- 
nin,  ii^im|ile  wastinit:  Oerniati,  Damiatrunliie.) 

DtyiNiTUiN.^RIarafinni!-  may  be  descrioed  as  proinvi- 
i>ivc  n-B&tin^  in  infants  without  dlacovnrablc  orgiinio 

Symptoms. — The  striking  feature  of  liie  condition  is 
failure  to  Kain  in  weight  of  slow  but  proitresaive  loss  in 
weight.  Meanwhile  increaa"  in  Iprnlh  of  the  bony  skel- 
eton Hnd  the  eruption  nf  the  teeth  proceed  nt  alnuwit 
the  iiiirtnnl  rate;  so  that  the  rcsnlime  appearance  is 
pt-cutiar    .ind    rliaracieriMic.     The    biidy   la    thin    and 


few  minutes  after  the  lakinK  'if  food.  The  stools  may 
be  laritc  or  small;  in  rcfent  cat>es  they  may  show  evi- 
dences of  indiaiv-ition,  but  in   Hi'II-ilevelo|)pii  msck  lliiit 

upon  the  fiKid  l«iiL^  :iil;]Miii-iiri(l       ( 'i-r,  m  n  lii.h  rlnT.' 

InHamination.  Tin- 'funiuur-Ut'  [..  ilei.rr^M'd  lo  a  urt-ater 
orlesBiTdcBree,  the  temples  are  ounlccn,  the  mouth  and 
ton)|;ue  are  dry  and  in  ailvanced  coses  glazed  and  covered 
by  patches  of  tliriish.  Tlie  iulereostal  Npace.i  are  de- 
prenscii  sii  that  it  i-  impti.»*ilile  to  use  a  dtethoscope  sat- 
istnctiirily  ij(>im  I  Lr  fr.mr  :iiid  sides  of  the  cliest.  Tlio 
skill  liriviiiii-  thin.  Ill-,  -  N-  il;i-tifity.  and  han^  in  folds 

pari  n'lil.i.'ly  i  id  i  lir  :iliiliiiriiii  .uul  <in  the  inner  sides  of 
the  iIii^Il.--.  rijt'  iilnliiiiirr>  iii;iy  Ix^  either  distended  in 
ca.-4e>  nhe.-t.'  inilini>:.ti<jii  l-  jire-i'iit,  or  it  may  bp  flaccid 
and  depreBB<id  a*  ia  usually^ the  cast"  with  patienln  who 
are  being  carefully  feil.  Tliere  is  enlarKeiuent  of  the 
liver  dbcovercd  by  palpation^  but  no  enlaritement  of 
the  spleen.  Movements  of  the  intestines,  pnn.ieiilurly  the 
colon,  ore  readily  oh«erve<l  tlirouali  'In  ^ilKlniiiinul  iiiill 
The  temperature  is  aiit  to  be>iubi«irMiil,'"i'  in'.iT  1'  in 
-    ■    being  a         ■       " 


vnui'iilly 
somewhat  enlarged. 

On  account  of  the  extreme  emaciation,  there  Is  s 
great  tendency  to  the  fonnation  of  be<l-sores  upon  the 
sacrum,  the  crests  nf  the  ilium,  and  the  back  of  the 
liead,  »o  that  constant  change  of  poisition  is  absolutely 
nive.^sary.  loi;ether  nith  the  givatext  rare  of  the  nkin 
in  thesiG   HitiMlions.      Petpchio!    may  develop.  iiHunlly 


fi'iljciitaneiiiis  f:>l  liaviiij; 
disiiiUK-ared  e^icept  Ihe  sticking  pad*  in  the  cheekf:  so 
thai  thi-  Umesand  miiBcleswetJainly  made  out  throiijth 
the  lofi^ely  hanging  skin  and  tlio  face  takes  on  the  ap- 
pearunec  of  an  old  man.  The  color  is  pale  or  yellowish 
j{riyr;  the  eyes  have  ananxiotia  expression,  and'the  child 
IS  looking  nbnut  in  search  for  food  and  is  putting  iln 
fingnrs  into  ilt  month  or  grasping  at  anything  near  by 
to  suck.  There  is  n  coa-tant  fretful  cry  which  later  be- 
nimes  a  wliiru!.  Vcrv  young  infanta  may  not  even  cry, 
but  sleep  mofct  (if  the  time,  so  thai  the  family  Is  lullml 
into  n  fftl'p  sense  of  weurity.  Tlii^se  infant.=  are  always 
hungry,  and  llie  hunfter  is  not  appeased  for  more  than  a 


prognostic  significance,  tor  I  have  st 
ilie  iieverefit  cases. 

There  is  a  peculiar  tendency  of  thexe  infants  to  dc- 
vclop  suddenly  a  general  wdeiria.  This  appears  first  in 
the  fnet.  hands,  and  eyelids,  and  then  extenib  to  the 
genitals  and  the  rest  of  the  body.  Frei]uenily  the  firwt 
sign  of  Kiich  develo[nng  opdema  is  a  sudden  gain  in 
weight  of  three  or  four  ounces  in  twenty-four  lioiirs ;  so 
that  one  is  always  snspicioun  that  any  Kain  of  several 
'     twenty-four  hours  will  prove  to  be  spiirioua 


IWarasmns. 
JUarasmus. 
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the  normal  for  their  a^e.  Wc  frequently  see  infants  suf- 
fering from  this  condition  whose  weight  at  six  months 
or  later  is  less  than  their  birth  weight.  I  have  fre- 
quently had  babies  at  six  months  weighing  six  pounds 
and  not  uncommonly  those  at  one  year  with  a  weight  of 
ten  pounds.  On  account  of  the  growth  of  the  skeleton 
in  length,  these  infants  appear  to  weigh  less  than  they 
actually  do. 

Physical  examination  of  the  chest  sometimes  reveals 
a  slight  blowinsr  cardiac  murmur;  at  other  times  a  loud 
consenital  heart  murmur  is  found.  At  the  back  of  the 
chest  between  the  scapulae  there  are  frequently  heard, 
especially  in  advanced  cases,  fine  crackling  rales,  which 
are  due  to  hypostatic  romrestion,  the  result  of  the  feebli* 
circulation  and  of  lying  upon  the  back. 

The  emaciation  continues  until  assimilation  is  re-es- 
tablished: but  the  baby  will  remain  fretful  and  even 
hungry  until  the  weight  increases  to  within  a  couple  of 
pounds  of  what  is  normal  for  the  infant's  age. 

If  no  improvement  takes  place  the  baby  dies  either 
from  exhaustion  or  from  some  intercurrent  disease,  par- 
ticularly acute  gastroenteric  infection,  broncho-pneu- 
monia,  or  sepsis  from  infection  arising  at  the  sites  of 
decubitus  ulcers. 

In  many  cases  there  is  a  peculiar  tendency  to  hold  the 
head  retracted  in  a  condition  of  cerxHcal  opisthotonos, 
and  there  is  also  a  tendency  of  the  extremities  to  be 
held  rigid  in  a  condition  of  semiflexion,  resulting  in  tho 
presence  of  Kernig's  sign  and  leading  falsely  to  the  di- 
agnosis of  tuberculous  meningitis.  This  rigidity  dimin- 
bnes  and  disappears  as  the  nutrition  of  the  child  im- 
proves and  as  the  fontanelle  resumes  its  normal  level. 

Diagnosis. — The  condition  must  be  distinguished 
from  congenital  syphilis,  pyloric  stenosis,  tuberculosis, 
and  acute  inanition. 

Pathology. — Very  careful  studies  have  been  made  of 
hundreds  of  cases  of  marasmus,  but  the  findings  do  not 
satisfactorily  explain  the  condition.  The  (juestion  al- 
ways arises  whether  the  post-mortem  conditions  are  the 
cause  or  the  result  of  the  prolonged  wasting.  The  con- 
stant lesions  found  in  the  alimentary  tract  are  a  marked 
thinning  of  the  intestinal  mucous  membrane  with  atro- 
phy of  the  intestinal  villi  and  tubules.  The  stomach  is 
often  dilated  and  its  mucous  membrane  coated  with 
ten.'icioiLs  mucus.  In  some  cases  there  has  been  found 
hvperplasia  of  the  epithelium  and  connect ive-tLs«ue  in- 
filtrations of  the  mucous  membrane  of  the  intestines  to- 
gether with  atrophy  of  the  glandular  substance.  The 
s«jlitary  and  agminated  follicles  are  frequently  some- 
what swollen  and  pigmented,  presenting  the  so-called 
**  shaven-lK'ard  "  apperiranc(;,  and  there  may  be  some 
enlartrenient  of  the  niesent eric-lymph  nodes,  l^loch 
{Jahrhnch  j.  Kinderheilkunde,  19^)4.  lix.^  found  that 
Pa  net  h's  cells  in  the  ducts  of  J  iel)erkuhn  contain  few  or 
none  of  the  granules  which  are  regarded  a**  indicating  that 
the*  cells  have  norm  il  functional  fwwer.  The  liver  is  often 
found  mufh  enlnrced  and  fatty.  The  lesion  under  the 
niicroscoix*  is  <ho\vi)  \o  l>e  a  fatty  infiltration.  Accord- 
ing to  Holt,  tliis  lo.«^ion  i-i  not  more  frequent  in  inaras- 
nms  \\\\\\\  in  infants  dying  from  other  diseases,  so  that 
too  much  must  not  Ik»  made  of  this  finding.  The  brain 
is  ani'mic.  Tlironibi  are  rare.  The  heart  muscle  is 
pale  and  thin:  the  ki^lncys  iniiy  show  parenchymatous 
degeneration,  hut  are  commonly  normal.  Hypostatic 
congestion  of  the  lungs  along  the  p)sterior  strips  is 
connnon. 

Patho(;knksis.-  The  e.s.sence  of  the  condition  .seems 
to  1k'  a  failure  of  al>.sorption  or  assiniiliition  or  lH)th  com- 
bined. In  nuiiMTou-^  instanres  then*  is  ad(ie<!  an  luito- 
intoxiration  l»y  deco?ni)osition  j>roducts  al>.sorl)ed  from 
the  intestine.  The  existence.  how(»ver,  of  cases  in  which 
there  is  no  discovenible  evidence  of  iu'lige-Jtion.  and  in 
which  a  (juantityof  food  sufficient  or  jnore  than  suf- 
■  'cient  for  the  caloric  nee<ls  of  the  infant  is  Ix'ing  taken 
and  digested,  proves  that  some  interference  with  absorp- 
tion and  assi?nilati(»n  is  present.  Al)sorption  deiM'nds, 
of  course.  u|)on  theepithelimn  in  the  intestinal  wall,  and 
perhaps   ujxm  the  intestinal  juices,  while  assimilation 


depends  upon  chemical  processes,  most  likely  ferment 
action  in  the  body  cells.  The  atrophic  condition  of  the 
intestinal  wall,  together  with  the  fatty  condition  of  the 
liver,  has  been  thought  by  many  to  explain  this  failure 
of  absorption  and  assimilation.  It  Is  not  certain,  how- 
ever, that  the  atrophy  of  the  intestinal  wall  may  not  be 
a  result  of  the  starvation  rather  than  its  cause. 

Another  theory  is  that  the  condition  b  the  result  of 
infection,  and  that  it  can  be  communicated  from  one 
child  to  another.  In  support  of  this  are  brought  forth 
the  cases  in  which  marasmus  develops  in  several  yifants 
in  a  hospital  ward.  Against  this  theory  it  is  to  be  re- 
marked, however,  that  such  infants  are  prone  to  de- 
velop marasmas  because  of  "  hospitalis*n/'  and  that  the 
condition  also  develops  in  private  practice  where  there 
are  no  other  children  to  give  the  infection.  Keller 
thinks  the  condition  is  frequently  an  acid  autointoxica- 
tion ;  undoubtedly  this  is  true  in  some  cases.  Went- 
worth  ascribes  the  condition  to  la^^k  of  the  only  food,. 
i.e.,  breast  milk,  capable  of  adeiiuately  activating  the 
digestive  functions. 

Perhaps  the  best  explanation  of  the  condition  is  that 
recently  proposed  by  Edsall  {Journal  of  the  American 
Medical  .^^soria^ion,  May  4th,  1907).  His  idea  is  that 
the  defect  is  one  in  the  ferment  action  of  the  intestinal 
wall  and  of  the  bodv  cells.  In  the  proceas  of  metabo- 
lism food-Rtuflfs  are  broken  down  into  simpler  products 
by  ferment  action,  are  absorbed,  changed  into  tne  forms 
in  which  they  circulate  in  the  blood,  and  built  up  into 
human  tissue  rL*^>  by  ferment  action.  The  cataboUsm 
and  the  anabolism  are  carried  on,  in  many  instances,  by 
the  same  ferment,  the  action  in  the  two  cases  bein|^ 
merely  reversed.  It  is  probable,  according  to  Edsall, 
that,  except  with  human  milk  as  the  food,  the  ferment 
action  of  catabolism  is  incomplete,  and  that  the  end 

Products  of  proteid  digestion*  are  not  suitable  for  being: 
uilt  up  into  human  proteid.  The  infant  can  use  the 
heterologous  proteid  for  obtaining  energy,  but  cannot 
use  it  for  building  up  its  own  body  cells,  since  this  re- 
quires homologous  proteid.  Moreover,  since  the  fer- 
ment that  causes  tne  final  breaking  down  of  foreign 
{>roteid  and  the  initial  building  up  of  the  fragments  into 
lomologous  proteid  is  the  same  (the  action  in  the  lat- 
ter iastance  being  merely  reversed),  and  since,  moreover^ 
this  catabolic  ferment  is  deficient  in  its  power,  neces- 
sarily the  anabolism  is  like^Hse  defective,  and  the  baby 
fails  to  grow. 

Etiology. — In  considering  t  he  et  iology  it  must  first  be 
noted  that  thus  condition  occurs  almost  wholly  in  the 
first  yvtVLT  of  life  and  in  the  majority  of  the  cases  during 
the  first  six  months.  It  is  very  rare  among  breast-fed 
infants  and  Is  commonest  in  artificially  fed  babies  that 
have  had  an  attack  of  ga.stroenteritis,  particularly  tho.se 
that  live  in  institutions  or  homes  for  infants.  It  i» 
therefore  met  with  most  freouently  during  August  and 
September.  The  condition  noes  occur  in  private  prac- 
tice, but  is  rather  rare. 

Etiologically  the  cases  can  l)e  divided  into  (a)  those 
that  are  secondary  to  congenital  syphilis,  congenital 
heart  disease,  tuberculosis,  and  acute  pulmonary  in- 
flammations; (6)  tho.se  in  which  the  malnutrition  is  a 
symptom  and  result  of  the  existing  gastroenteric  in- 
flammation or  indigestion ;  and  {r)  th'>se  that  give  no 
evidence  of  any  organic  or  functional  abnormality  save 
the  failure  of  assimilation.  It  is  only  the  last  class  of 
ca.ses  that  this  article  considers.  These  eases  in  turn 
may  l)e  divided  into  those  due  to  congenital  debility  or 
insufficiency  of  the  assimilative  functi<m,  such  that  not 
even  breast  milk,  let  tilone  cow's  milk  or  other  food,  can 
Ik*  utilized;  and  those  that  arise  after  a  period  of  gas- 
troenteric indigestion  or  inflammation,  generally  the  re- 
sult of  withdrawing  breast  milk  or  of  inability  to  adapt 
the  modified  cow's  milk  to  the  digestive  capacity  of  tne 
baby.  It  is  to  be  kept  constantly  in  mind,  however, 
that  after  this  Condition  of  marasmus  is  once  established 
the  infant  may  show  absolutely  no  signs  of  any  digestive 
disturbance,  and  the  function  of  the  stomach  and  bowels 
may  Ix*  [xjrformed  with  apparent  perfection,  there  being 
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no  vomiting  or  colic,  no  excess  of  gas,  and  the  stools  ap- 
pearing perfectly  normal.  Moreover,  in  many  cases  the 
absorption  of  the  foo  I  seems  satisfactory»  the  stools  not 
being  more  copious  than  in  normal  infants  taking  the 
same  quantity  of  foo<l. 

Some  change  in  the  food,  particularly  the  substitution 
of  breast  milk,  either  wholly  or  in  part,  for  the  previous 
diet  may  tip  the  scale  for  the  lx»tter  with  the  result  that 
the  infant  begins  to  gain  in  weight  and  progress,  and  the 
recovery  is  steady  although  sometimes  slow.  These 
cases  where  recovery  occurs  upon  the  atldition  of  breast 
milk  to  the  diet  would  support  the  theory  of  FMsall  or 
that  of  Went  worth  that  the  pathogenesis  of  the  condi- 
tion lies  in  the  insufficiency  of  ferment  action  or  inabil- 
ity to  activate  the  digestion.  Another  class  of  cases 
will  improve  upon  the  addition  of  pancreatic  ferments 
to  the  food,  or  upon  the  addition  of  malt  diastJiK*.  These 
also  would  bear  out  these  theories.  Still  another  class 
of  cases  will  not  improve  until  alkalies  are  abided.  These 
cases  bear  out  the  contention  of  Keller,  who  considers 
the  condition  largely  an  acid  autointoxication. 

Treatment. — Feeding.  The  consideration  of  the  eti- 
ology of  the  condition  as  well  as  the  results  of  practical 
experience  make  it  evident  that  prophtfln.ris  is  best  ol>- 
tained  by  promoting  so  far  as  possible  the  breast-feeding 
of  all  infants,  particularly  those  that  are  congenitally 
weak,  and  those  that  have  suffered  from  severe  gastro- 
intestinal or  other  disorders.  Next  Ix^st  is  the  care- 
ful adaptation  of  modified  cow's  milk  to  the  digestive 
capacity  of  the  infant,  with  particular  caution  against 
the  use  of  all  mixtures  rich  in  fat.  which  so  often  re.«ult 
in  acid  autointoxication,  and  with  caution  also  against 
overfeeding. 

When  the  condition  is  once  established,  breast-feed- 
ing should  be  a<l vised  in  all  cases,  and  the  breast  milk 
should  l>e  adapted  to  the  digestion  of  the  infant  either 
by  the  use  of  simple  diluents  (such  as  water,  barley 
water,  or  either  witli  lime  w^ater  added")  given  Ix^fore  the 
nursings,  or  by  the  use  of  some  of  the  digestive  ferments 
suspended  in  lime  water  or  barley  water.  Combinations 
of  the  ferments  seem  to  give  the  best  results.  In  the 
great  majority  of  cases,  breast-feeding  will  result  in  a 
speedy  improvement  of  the  baby.  It  is  often  necessary, 
in  order  tc»  secure  the  best  results,  that  the  wet-nurse's 
baby  should  continue  to  nurse  its  mother  so  that  the 
breasts  may  have  a  sufTieiently  strong  nursing  .stimulus 
to  keep  up  the  activity  of  the  glands.  If  it  is  impossible 
to  get  a  wet-nurse,  it  is  at  times  possible,  nevertheless, 
to  obtain  breast  milk  for  some  of  the  fee<lingg,  or  to 
have  the  baby  nursed  once  or  twice  each  day.  On  ac- 
count of  the  ferments  in  the  breast  milk  and  on  account 
of  the  ease  with  which  the  breast-milk  proteids  can  l)e 
digested  and  built  up  into  human  tissue,  even  a  little 
breast  milk  Is  of  great  value.  According  to  Wentworth, 
the  breast  milk  increases  the  amount  of  hydrochloric 
acid  and  of  secretin,  and  these  in  turn  activate  the 
pancreas. 

When  it  is  impossible  to  obtain  any  breast  milk,  one 
miLst  continue  with  artificial  feeding,  .^ccordins:  to  the 
most  improved  methods  of  milk  modification,  the  milk 
should  be  fresh,  clean,  and  raw.  Inasmuch  as  these 
babies  do  not  digest  fat  satisfactorily,  a  mixture  having 
a  low  percentage  of  fat  should  be  used.  Top-milk  mixt- 
ures and  mixtures  of  cream  and  milk  are  therefore  not 
so  satisfactory  as  mixtures  made  from  whole  milk  or 
even  from  skimmed  milk.  The  resulting  formula  should 
have  the  percentage  of  fat  not  higher  than  that  of  the 
proteid.  For  instance,  a  healthy  baby  of  three  months 
would  probably  l)e  taking  six  or  seven  feedinj"*  daily 
of  .3i  to  4  oz.  of  motlified  milk,  whose  composition 
wouhl  average  3  per  cont.  fat,  G  to  7  per  cent,  susrar, 
and  1.5  per  cent,  proteid.  The  marantic  b'tb>  of  the 
'^ame  ace  weighing  .seven  or  eight  pounds  would  prol>- 
ably  do  lietter  upon  eight  feedings  of  3  to  3i  oz. 
€acn,  of  a  formula-  0.5  to  1  percent,  fat,  6  per  cent. 
^Ufcar,  and  1  to  1.5  percent,  proteid.  It  is  often  advis- 
able to  peptonize  this  food,  and  if  the  baby  is  over  three 
months  old  to  ase  barley  water  as  a  diluent  instead  of 


plain  water.  Frequently  it  is  wise  to  use  whey  and 
milk  in  malcing  the  mixtures  in  order  to  increase  the 
quantity  of  soluble  proteid  therein;  for  instance,  in 
making  up  a  quart  of  modified  milk,  instead  of  using 
8  ounces  of  mixed  milk,  it  would  be  wiser  to  use  4  ounces 
of  mixed  milk  and  12  ounces  of  whey,  together  with  the 
required  amount  of  milk  sugar  and  water  or  barley  water. 
In  this  way  ^he  percentage  of  the  easily  digested  lact- 
albumin  Is  increased.  At  times  it  may  be  necessarv, 
for  a  short  period,  to  ase  whey  alone  or  even  peptonized 
whey.  The  whey  should  not  be  continued  for  a  long 
time,  however,  lx?cause  it  lacks  the  nucliK)protei<^  con- 
tained in  the  ca«ein  of  the  milk.  If  the  babv  is  not 
satisfied  with  the  food,  first  the  quantity  and  then  the 
strength  of  the  food  may  be  increa^e<l,  care  being  taken 
to  make  any  change  gra<.lually.  The  whey  can  gradu- 
ally be  replaced  by  milk,  and  in  C(k)1  weather,  for  the 
sake  of  its  higher  caloric  value,  by  top  milk  of  increas- 
ing fat  percentage.  This  can  be  sul)stituted  an  ounce 
at  a  time  for  the  mixed  milk  or  for  the  skimmed  milk. 

If  the  peptonize<i  modified  milk  does  not  result  in  a 
relief  of  symptoms  and  gain  in  weight,  it  is  of  advan- 
tage in  cases  where  there  is  neither  vomiting  nor  diar- 
rhoea to  make  use  of  Keller's  malt-soup  mixture.  This 
is  a  modification  of  cow's  milk  ma<le  up  with  wheat- 
flour  gruel  ami  a  specially  prepared  alkaline  malt 
extract.  Keller's  directions  are  to  take  3  ounces  of  spe- 
cially prepared  malt  extract  containing  potassium  carr 
bonate  (ma<le  by  Loeflund  and  known  as  I.oeflund's 
malt-soup  extract"^  and  to  dissolve  this  in  one  pint  of 
water.  Two  ounces  of  wheat  flour  are  suspended  in  a 
pint  of  milk,  thoroughly  stirre<l  and  draine<l  through 
cheese  cloth.  The  malt-extract  .solution  and  the  milk 
containing  the  flour  are  then  mixed  in  a  ves.sel  and  set 
over  the  fire  for  about  one-half  hour,  lieine:  stirred  con- 
stantly. When  the  mixture  begins  to  Ixjil,  the  food  is 
removed  and  put  into  tlip  fecdinp:  lx)ttles.  The  mixture 
contains  dextrinized  cereal  and  maltose  in  addition  to 
the  milk  which  has  lx»en  sterilized. 

The  WTiter  has  had  personal  experience  with  this  form 
of  feeding  in  his  hospital  and  privat<?  cases  for  over  two 
years,  and  has  found  it  oftentimes  of  the  greatest  vahie. 
Usually,  however,  at  the  outset  the  milk  and  flour  should 
be  employee!  in  about  one-half  the  quantities  mentioned, 
otherwise  some  indigestion,  shown  either  by  loose  stools 
or  by  vomiting,  may  result.  As  the  infant  becomes  ac- 
customed to  the  new  food,  the  quantity  of  the  flour  and 
of  the  milk  can  be  safely  increased. 

General  Hygiene. — ^These  infants  require  intelligent 
care;  they  mast  be  kept  warm,  but  must  not  be  cod- 
dled in  clo.se  rooms.  Plenty  of  fresh  air,  day  and  night, 
Is  absolutely  essential,  so  that  the  infants  must  be  kept 
out  of  doors  or  on  a  balcony  as  much  as  possible.  Tne 
skin  must  be  kept  clean  by  a  daily  bath,  after  which  an 
inunction  of  equal  parts  of  oUve  oil,  cod-liver  oil,  and 
lanolin  should  be  made.  In  winter  it  is  often  neces- 
sary to  WTap  the  extremities  in  cotton,  as  one  would 
swathe  a  premature  infant ;  hot -water  bottles  should  be 
kept  at  the  feet  and  mittens  on  the  hands  to  prevent  the 
extremities  becoming  chilled. 

Special  Treatment. — As  an  aid  to  the  dietetic  treat- 
ment it  is  sometimes  advantageous  to  administer  minim 
doses  of  dilute  hydrochloric  acid  after  the  feedings.  If 
stimulation  is  needed  heat  to  the  extremities,  nux  vomica 
by  mouth,  and  hot  saline  irrigations  of  the  colon  are 
most  efficacious.  The  colon  irrigations  may  be  given 
every  day  or  two,  as  they  seem  to  retard  the  loss  in 
weight.  If  Q^ema  develops,  all  salt  should  be  with- 
drawn from  the  food  and  saline  irrigations  di.scontin- 
ued.  An  increase  in  the  proteid  content  of  the  food 
should  be  made  and  any  irrigations  ased  should  be  of 
plain  warm  water.  The  oedema  seems  to  depend  in 
some  cases  upon  salt  being  retained  in  the  tissues,  in 
others  upon  lack  of  proteid  in  the  food. 

Fre<|uent  chantre  of  position  and  attention  to  the 
diapers  are  necessary  to  prevent  the  development  of 
bed-sores,  as  well  as  to  prevent  hypastatic  pneumonia. 
If  bednsores  develop  they  must  b!e  treated  on  surgical 
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principles.  Thrush  is  best  combated  by  painting  the 
mouth  every  second  day  with  one-per-cent.  formalde- 
hyde solution,  and  by  using  a  solution  of  bicarbonate 
of  sodium  or  of  borax  subsequently  as  a  mouth  wash. 

Careful  study  of  the  digestive  peculiarities  of  the  infant, 
together  with  the  careful  application  of  our  present 
knowledge  of  the  pathogen*»si8  of  this  condition,  will  re- 
sult in  the  saving  of  many  cases  formerly  considered 
hopeless.  LinncBUft  E.  La  Fetra. 

MESOTAN  is  the  methyloxymethylester  of  salicylic 
acid,  C,H4(()H)C0()CH,(X:H,.  It  is  a  yellow,  aromatic 
oily  fluid,  of  a  specific  gravity  of  1.2  at  15°  C.  Slightly 
soluble  in  water,  fairly  so  in  alcohol,  ether,  chloroform, 
and  fixed  oils.  It  decompases  at  1CK)°  C.  with  the  lib- 
eration of  sidicylic  acid,  formaldehyde,  and  methyl 
alcohol.  It  is  somewhat  unstable  when  exposed  to  the 
air  and  should  therefore  be  kept  in  well- stoppered 
bottles. 

Mesotan  Ls  absorbed  through  the  skin,  liberating  sali- 
cylic acid,  and  thus  acts  directly  upon  the  affected  part, 
relieving  pain  and  swelling.  When  applied  to  the  skin 
it  is  apt  to  cause  an  irritation  preceaed  by  a  burning 
sensation.  It  is  best  diluted  with  fifty  per  cent,  of  olive 
oil,  and  is  used  as  an  external  application  in  muscular 
and  articular  rheumatism,  acute  or  chronic,  as  well  as 
in  gout  and  neuralgia.  It  should  be  applied  \%ithout 
friction  in  fifty-per-cent.  mixture,  two  or  three  times  a 
day.     The  part  should  be  lightly  covered. 

John  W.  Wainwrighi. 

MICTURITION,  DISORDERS  OF.— Given  normal 
urine  and  a  normal  genito- urinary  tract,  micturition  is 
accompanied  and  followed  by  no  other  sensation  than  one 
of  relief,  and  is  performed  normally  from  four  to  twelve 
times  in  twenty-four  hours,  depending  upon  the  temper- 
ature and  humidity  of  the  air,  the  amount  of  exercise 
taken,  the  intensity  of  the  mental  occupation  and  the 
degree  of  anxiety  which  it  entails,  the  volume  of  water 
drunk,  aud  upon  the  kind  of  food  ingested. 

For  convenience  in  reference,  the  disorders  of  micturi- 
tion are  given  alphabetically;  but  the  several  possible 
causes  of  each  disorder  are  arranged  as  nearly  as  possible 
according  to  the  frequency  of  their  occurrence. 

Diminitihed  Stream. — This  disorder  may  be  either  (1) 
temporary,  or  (2)  constant  until  relieved  by  surgical  in- 
tervention. 

1.  When  temporary  or  of  short  duration  a  diminution 
in  the  size  of  the  stream  points  to  a  transient  obstruction, 
e.g.,  congestion  at  some  point  or  zone  in  the  urethra  or  a 
urethral  spasm. 

As  a  result  of  inflammation,  any  part  of  the  urethral 
canal  may  become  swollen  to  the  extent  of  obstructing 
the  urinary  stream  to  a  greater  or  less  extent.  Thus  we 
may  have  a  diminished  stream  due  to  a  severe  acute  ure- 
thritis affecting  the  anterior  urethra,  with  or  without 
involvement  of  the  posterior  urethra.  It  may  also  be 
observed  in  connection  with  an  acute  prostatitis. 

Any  lesion  of  the  urethra — <'.^.,  organic  stricture,  espe- 
cially if  irritable,  or  a  granular  patch — is  capable  of  ex- 
citiug  urethral  spasm,  especially  in  neurotic  individuals. 
The  diagnosis  must  be  made  partly  by  exclusion,  but 
chiefly  by  exploration  of  the  urethra  with  a  bougie-a- 
boule,  sound,  and  endoscope. 

2.  A  diminished  stream  which  either  shows  no  ten- 
dency to  grow  larger  or  undergoes  a  progressive  further 
diminution  in  size,  points  to  an  organic  obstruction.  In 
all  cases  of  this  nature  of  long  standing  the  resulting 
atony  of  the  bladder  plays  an  important  though  second- 
ary part  in  the  character  of  the  stream. 

Organic  stricture,  when  neglected,  gives  a  stream 
wiiich  tends  constantly  but  slowly  to  diminish  in  size. 
If  the  stricture  be  situated  at  or  near  the  meatus  the 
stream  will  be  small  and  scattering,  but  forcible:  if  it  be 
situated  deeper  within  the  canal,  the  forcible  projection 
will  be  lacking.  When  the  stricture  becomes  inflamed 
from  any  cause,  the  diminution  progresses  rapidly  and 
may  persist  until  complete  retention  results. 


Prostatic  enlargement  has  among  its  early  symptoms 
a  diminution  of  the  urinary  stream.  As  micturition  be- 
gins, the  stream  is  small  and  feeble,  sometimes  dribbling ; 
ft  then  becomes  larger  and,  except  in'  the  later  stages  of 
enlargement  of  the  prostate,  attains  a  fair  volume  and 
force,  only  to  become  again  small  and  feeble  and  usually 
dribbling  as  the  act  is  completed. 

Chrome  contraction  of  the  prostatic  fibres  surrounding- 
the  neck  of  the  bladder  gives  the  same  symptoms  as  does 
commencing  enlargement  of  the  prostate.  In  the  differ- 
ential diagnosis  the  chief  point  is  the  age  of  the  patient ; 
in  many  cases  the  diagnosis  cannot  be  made  without  an 
exploratory  perineal  section. 

Periurethral  abscess  may  cause  a  narrowing  of  the 
urethra  and  thus  diminish  the  stream ;  when  situated  in 
the  bulbous  portion  the  abscess  may  cause  acute  reten- 
tion. 

A  partial  plugging  of  the  urethra  by  a  small  calculus 
arrested  on  its  way  from  the  bladder  produces  a  diminu- 
tion of  the  stream  that  becomes  more  marked  as  inflam- 
matory congestion  advances.  If  the  calculus  is  rough 
there  will  follow  an  oozing  of  blood  from  the  meatus, 
unless  the  urethral  mucous  membrane  happens  to  be 
deeply  cicatricial  at  the  point  of  arrest.  Palpation  along 
the  course  of  the  urethra — per  rectum  for  the  posterior 
portion — rarely  fails  to  detect  the  calculus.  Instrumen- 
tal exploration  usually  is  conclusive. 

A  partial  plugging  of  the  outlet  of  the  bladder  by  a 
pedunculate  tumor  or  a  small  movable  calculus  will  give 
rise  to  a  diminished  stream  accompanied  by  symptoms 
more  or  less  pathognomonic  of  the  lesion  present.  The 
diagnosis  is  materially  aided  by  the  fact  that  immediate 
relief  is  obtained  by  aorsal  decubitus  or  by  the  dislodge- 
ment  of  the  obstruction  by  means  of  a  sound  or  searcher. 

Urethral  polypi  diminish  the  stream  in  proportion  to 
their  size.  When  they  are  very  small  there  may  be  no 
symptom  except  hemorrhage. 

Dribbling. — In  addition  to  the  dribbling  that  charac- 
terizes the  first  and  second  forms  of  incontinence,  and 
which  is  sufliiciently  described  in  subsequent  paragraphs, 
still  other  types  of  dribbling  may  be  recognized.  Thus 
we  have: 

1.  The  involuntary,  painless  escape  of  a  few  drops  of 
urine  at  the  end  of  micturition. 

2.  The  voluntary,  not  always  painless,  escape  of  a  few 
drops  of  urine  at  the  beginning  of  micturition. 

8.  The  urine  is  voided  in  drops  throughout  micturition. 

(1)  In  prostatic  enlargement  the  dribbling  of  a  few 
drops  of  urine  at  the  end  of  micturition  is  a  common  and 
early  symptom.  It  is  independent  of  the  degree  of  vesi- 
cal atony  which  may  be  present;  in  fact,  it  may  exist 
without  the  presence  of  any  vesical  atony  whatever. 

In  chronic  urethritis  (anterior  or  posterior  or  both)  the 
dribbling,  when  present,  is  constant  until  tlie  muscular 
tone  of  the  urethra  has  been  restored. 

In  stricture  of  the  urethra  of  large  calibre  the  final 
drops  of  urine  are  caught  behind  the  stricture  and  drib- 
ble out  into  the  clothing. 

In  chronic  contraction  of  the  prostatic  fibres  surround- 
ing the  neck  of  the  bladder  the  dribbling  at  first  is  an 
intermittent  symptom ;  later,  it  is  constant. 

(2)  In  prostatic  enlargement  the  voluntary  and  not 
always  painless  escape  of  a  few  drops  of  urine  occurs  at 
the  beginning  of  micturition.  It  is  preceded  by  hesitancy 
and  gradually  gives  way  to  the  full  stream,  which  in 
turn  dies  away  and  ends  with  dribbling. 

(3)  In  filiform  stricture  of  the  urethra,  if  it  has  existed 
for  a  relatively  short  period  of  time,  and  consequently  is 
associated  with  only  slight  atony  of  the  bladder,  the 
stream  is  of  a  dribbling  character,  and  is  produced  with 
more  or  less  effort. 

In  acute  prostatitis  (including  prostatic  abscess)  and 
in  acute  seminal  vesiculitis  the  urine  is  voided  in  drops 
when  retention  threatens,  either  from  mechanical  ob- 
struction or  as  the  result  of  reflex  irritation. 

Freq^iency  and  Urgency ;  Pain  and  Tenesmus. — Fre- 
quency of  urination  may  be  normal,  or  physiologic, 
within  wide  limits.    It  is  abnormal,  or  pathologic,  when 
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accompanied  by  urgency,  pain  or  tenesmus,  or  when  due 
to  a  tan^ble,  pathologic  condition  or  to  that  obscure 
pathologic  state  called  a  neurosis.  Frequency  rarely  oc- 
curs without  at  least  a  trace  of  urgency ;  frequency  and 
urgency  are  practically  never  without  a  degree  of  initial  or 
terminal  pain  and  tenesmus.  Frequency  due  to  quan- 
tity alone  is  not  included,  it  being  dependent,  strictly 
speaking,  upon  a  disorder  of  elimination. 

In  acute  posterior  urethritis,  when  this  is  severe,  fre- 
quency and  urgency  are  marked ;  a  lesser  grade  gives 
only  frequency ;  the  mildest  grade  of  all  does  not  occa- 
sion any  disorder  of  micturition.  In  every  case  of  acute 
posterior  urethritis  a  digital  rectal  examination  should  be 
made  to  ascertain  whether  acute  prostatitis  and  acute 
seminal  vesiculitis  are  present. 

In  chronic  posterior  urethritis  there  is,  in  most  cases,  a 
very  tritliug  frequency  which  shows  a  tendency  to  in- 
crease and  may  become  complicated  by  urgency,  as  well 
as  occasionally  by  pain  and  tenesmus,  during  an  exacer- 
bation of  the  local  congestion.  In  a  few  cases  frequency 
ia  constant,  and  is  accompanied  b^  more  or  less  urgency 
and  slight  initial  and  terminal  pain,  with  very  moderate 
tenesmus. 

In  organic  urethral  stricture  the  frequency  is  due  to 
the  maintenance  of  a  chronic  posterior  urethritis.  Usu- 
ally it  is  diurnal  only.  Later  on,  chronic  partial  retention 
is  added,  and,  the  symptoms  becoming  exaggerated  by 
the  congestion  due  to  this  retention,  urgency  and  pos- 
sibly pain  and  tenesmus  develop. 

In  acute  prostatitis  and  acute  seminal  vesiculitis  (in- 
cluding prostatic  abscess)  there  may  be,  in  the  early  stage, 
simply  increased  frequency,  but  usually  both  this  symp- 
tom and  urgency  coexist  from  the  outset,  and  with  them 
are  associated  more  or  less  pain  and  tenesmus.  Very 
rarely  there  is  no  disorder  of  micturition.  Digital  rectal 
examination  affords  the  only  means  of  establishing  the 
diagnosis. 

In  chronic  prostatitis  and  chronic  seminal  vesiculitis 
a  slight,  uncomplicated,  diurnal  increase  in  frequency  is 
a  characteristic  of  the  disease.  It  tends  to  increase  and 
urgency  develops  during  the  occasional  mild  exacer- 
bations to  which  the  coincident  posterior  urethritis  is 
liable. 

In  prostatic  enlargement,  uncomplicated  increase  in 
frequency,  especially  if  nocturnal,  in  a  man  forty -five 
Years  of  age  or  older,  who  gives  no  liistory  of  a  previous 
increase  in  frequency,  is  pathognomonic  of  the  early 
stages  of  this  alfection.  The  frequency  increases  with 
the  enlargement,  and  sooner  or  later  becomes  diurnal  as 
well.  Still  later  it  becomes  complicat<Hi  by  urgency  and 
pain,  and  then  by  tenesmus,  all  of  these  depending  upon 
the  degree  of  prostatitis  and  urethrocystitis  that  have 
developed,  and  in  some  cases  (especially  those  of  an  ad- 
vanced type)  upon  the  pre.scnce  or  absence  of  a  calculus. 

All  varieties  of  acute  cystitis  cause  incrcaseii  frequency 
of  micturition.  If  the  inflammation  be  severe,  or  if  it 
centre  about  the  neck  of  the  bladder,  as  it  commonly 
does,  there  will  be  extreme  fretiuency  with  urgency, 
which  latter  symptom  ma}*  amount  to  a  slight  inconti- 
nence on  occasions.  There  will  also  be  pain  and  tenes- 
mus, the  latter  sometimes  amounting  to  strangury.  As 
a  rule,  however  temporary  relief  quickly  follows  the 
terminal  pain  and  ti>nesmus. 

In  chronic  cystitis  frequencjr  of  micturition  may  be 
absent  during  tlie  quiescent  periods  and  during  milu  ex- 
acerbations. Urgency  is  rare.  Unusual  frequency  with 
urgency,  pain  and  tenesmus,  denotes  a  sharp  exacerba- 
tion. Oft-recurring  exacerbations  in  cases  with  little  or 
no  prostatic  enlargement  furnish  strong  presumptive 
proof  of  the  presence  of  a  calculus  in  the  bladder;  and 
when  such  exacerbations  occur  in  cases  in  which  the 
prostate  is  enlarged,  they  indicate  either  that  a  fresh  in- 
fection has  taken  place,  or  that  there  is  a  calculus  in  the 
bladder,  or  both.  When  a  sharp  ho^maturia  accompanies 
the  exacerbations  a  difTerential  diagnosis  will  be  required 
between  ulceration — simple.  gonorrha?al,  or  tuberculous, 
— a  calculus,  and  a  neoplasm. 

When  a  calculus  is  present  in  the  bladder,  diurnal  rather 
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than  nocturnal  increase  of  frequency  is  a  characteristic  of 
the  condition.  Micturition  is  usually  accompanied  by 
pain,  sometimes  also  by  tenesmus,  depending  upon  the 
size  of  the  calculus,  the  character  of  its  surface,  and  the 
degree  of  cystitis.  Thus  the  increased  frequency  mapr 
become  practically  incontinence.  The  terminal  pain  is 
referred  usually  to  a  point  about  an  inch  back  from  the 
meatus.  When  the  calculus  is  small  and  mobile,  and 
therefore  capable  of  rolling  against  the  vesical  outlet, 
there  occur  sudden  attacks  of  increased  frequency, 
urgency,  pain  and  tenesmus,  with  a  minimum  of  cys- 
titis. Kecumbency  lessens  the  suffering;  occasionally 
it  gives  complete  relief.  Exercise,  especially  that  which 
jolts  the  pelvis,  aggravates  the  symptoms. 

In  pyelitis,  when  acute  and  of  high  grade,  the  fre- 
quency, urgency,  pain,  and  tenesmus  referred  to  the 
neck  of  the  bladder,  may  simulate  vesical  calculus. 
Chronic  pyelitis  gives  at  most  a  slight  increase  in  fre- 
quency of  micturition. 

The  presence  of  a  small  tumor  in  the  bladder,  if  it  be 
seated  at  a  point  remote  from  the  outlet,  may  not  affect 
micturition.  In  a  case  of  this  character  an  uncomplicated 
hematuria  is  the  only  symptom  that  would  point  to  the 
presence  of  the  tumor.  Larger  tumors  produce  increased 
irequency  which  is  in  direct  proportion  to  their  size; 
they  also  produce  urgency,  pain,  and  tenesmus,  all  of 
which  symptoms  depend  for  their  severity  upon  the 
location  and  mobility  of  the  tumors.  This  applies  also 
to  polypi  in  the  prostatic  urethra. 

In  ulcer  of  the  bladder,  simple,  gonorrhopal  or  tuber- 
culous, urgency  depends  upon  the  proximity  of  the  ulcer 
to  the  vesical  neck.  If  it  be  situated  within  the  neck, 
there  will  be  more  or  less  pain  and  tenesmus,  sometimes 
initial  as  well  as  terminal,  with  more  or  less  hematuria. 

In  vesical  tuberculosis  an  otherwise  unaccountable  in- 
crease in  frequency,  diurnal  and  nocturnal,  is  an  early 
symptom.  Cystoscopy  often  aids  in  the  diagnosis. 
Later,  the  presence  of  urgency,  pain,  and  tenesmus,  and 
their  severity,  depend  upon  the  proximity  of  the  lesion 
to  the  vesical  neck  and  upon  the  extent  of  the  lesion  in- 
dependently of  its  location.  In  advanced  cases  the  pain 
and  tenesmus  usually  are  very  severe  and  may  be  accom- 
panied by  ha'matuna.  A  negative  examination  for  tu- 
bercle bacilli  in  the  urine  is  not  conclusive. 

In  renal  tuberculosis,  renal  calculus,  and  ureteral  cal- 
culus, when  not  complicated  by  cystitis,  these  affections 
may  give  rise  to  an  uncomplicated  diurnal  increase  in 
frequency.  Renal  colic,  due  to  any  one  of  the  above 
causes  or  to  movable  kidney,  may  be  accompanied  by 
reflex  increase  in  frequency,  urgency,  pain,  and  tenes- 
mus. 

Among  the  acute  symptoms  associated  with  intermit- 
tent hydronephrosis  tliere  is  usually  more  or  less  increase 
in  frequency  of  micturition,  often  accompanied  by  urg- 
ency, pain,  and  tenesmus;  the  severity  of  these  symp- 
toms depending  upon  the  cause  of  the  hydronephrosis. 
As  the  attack  subsides  and  the  pent-up  urine  is  liberated, 
there  is  likely  to  be  a  slight,  uncomplicated,  transient 
increase  in  frequency  due  to  the  sudden  increase  in  the 
quantity  of  the  urine. 

In  tuberculous  prostatitis  the  incipient  stage  and  occa- 
sionally a  more  advanced  stage  give,  as  a  rule,  no  urinary 
symptoms.  When  the  disease  is  well  advanced  it  causes 
increased  frequency  and  more  or  less  urgency,  accom- 
panied by  terminal  pain  and  tenesmus  so  sharp  as  to 
simulate  vesical  calculus.  The  diagnosis  is  established 
by  exclusion  and  by  the  discovery  of  nodules  in  the  pros- 
tate on  digital  rectal  examination.  A  negative  examina- 
tion for  tubercle  bacilli  in  the  urine  is  not  conclusive. 

Increase  in  frequency  of  micturition  occurs  as  a  neu- 
rosis in  young  and  neurotic  individuals,  and  possibly  also 
in  neurasthenic  men.  The  increased  frequency  is  diurnal 
and  may  become  exaggerated  by  the  large  quantity  of 
urine  which  these  patients  sometimes  excrete.  In  some 
cases  any  attempt  to  postpone  the  act  of  micturition 
causes  severe  pain.  The  differential  diagnosis  between 
this  neurosis  and  incipient  vesical  tuberculosis  is  some- 
times diflScult  without  the  aid  of  cystoscopy. 
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In  hernia  of  the  bladder,  before  cystitis  has  developed, 
increase  in  frequency  is  the  only  uiinary  symptom.  The 
pathognomonic  signs  arc :  a  more  or  less  tense,  fluctuating 
tumor  in  the  usual  site  of  an  inguinal  hernia;  its  disap- 
pearance under  gentle  manipulation  while  the  patient  is 
recumbent ;  his  ability  to  rise  and  void  another  volume 
of  urine,  although  he  emptied  his  bladder  immediately 
before  the  reduction ;  and,  Anally,  the  reappearance  of 
the  tumor  when  the  bladder  is  distended  witli  fluid. 

In  contracted  bladder  the  increase  in  frequency  is  as 
pronounced  during  the  night  as  it  is  during  the  daytime. 
When  the  contraction  is  due  to  intcrstitiiu  changes  fol- 
lowing long-standing  chronic  cystitis  from  any  cause,  or 
when  it  is  due  to  advanced  tuberculosis,  progressive  or 
stationary',  there  are  increased  frequency,  some  urgency, 
and  more  or  less  terminal  pain  and  tenesmus. 

Two  very  rare  conditions — a  congenitally  small  blad- 
der and  an  undeveloped  bladder  due  to  a  long-neglected 
incontinence  in  childhood  that  has  resulted  in  the  habit 
of  frequent  micturition — give  equal  diurnal  and  noc- 
turnal increase  in  frequency  as  the  only  symptoms  so 
long  as  there  are  no  complications. 

In  chronic  lesions  of  the  spinal  cord,  a  decree  of 
increased  frequency,  which  may  well  be  descnbed  as 
an  irritability  of  the  bladder,  is  common  in  the  earliest 
stages.  Later  on,  there  occurs  an  increase  in  frequency 
which  is  dependent  upon  distention  of  the  bladder. 

Heritanqf  or  8lownes$  in  Starting  tht  Stream. — As  a 
pure  neurosis  hesitancy  is  very  common :  it  is  seen  in  the 
difficulty  which  certain  patients  experience  when  they 
attempt  to  urinate  in  a  hurry  or  in  the  presence  of 
others. 

In  prostatic  enlargement  hesitancy  is  an  early  and  prac- 
tically constant  symptom.  In  chronic  contraction  of  the 
prostatic  tibres  surrounding  the  neck  of  the  bladder  it  is 
equally  common. 

In  acute  inflammatory  conditions  of  the  urethra  hesi- 
tancy is  due  either  to  urethral  spasm  as  such,  or  to  an 
inhibitory  effect  through  fear  of  the  ardor  urina. 

Chronic  lesions  of  the  urethra — e.g.,  granulations  or 
an  irritable  stricture—sometimes  produce  a  momentary 
urethral  spasm. 

In  acute  and  chronic  inflammatory  affections  of  the 
prostate,  and  seminal  vesicles  hesitancy  may  result  either 
from  the  slight  mechanical  obstruction  offered  or  from  a 
slight  urethral  spasm. 

rainful  diseases  of  the  rectum — e.g.,  ulcer.  Assure,  or 
inflamed  hemorrhoids— not  infrequently  produce  a  mo- 
mentary urethral  spasm. 

Incontinence. — Three  forms  are  recognized:  1.  A  con- 
stant, passive,  more  or  less  continuous  flowing  away  of 
the  urine.  2.  An  involuntary  escape  of  a  few  drops  of 
urine  on  occasions.  8.  An  inability  to  retain  suflScicnt 
urine  in  the  bladder  to  constitute  an  act  of  micturition,  or 
the  constant  voluntary — sometimes  involuntary — empty- 
ing of  the  bladder  by  the  expulsion  of  a  few  drops  very 
frequently.  (The  nocturnal  enuresis  of  children  is  not 
included,  as  it  does  not  come  properly  under  the  title  of 
this  art  icle.     See  En  u  re»is. ) 

1.  This  first  form  is  true  incontinence.  Ordinarily  it 
occurs  imder  onlv  two  conditions:  (a)  overdistention  of 
an  atrophic  bladder ;  (/;)  atony  of  the  vesical  sphincters, 
with  or  without  atrophy. 

Prostatic  enlargement  is  the  most  classic  cause  of  over- 
distention  with  atrophy  and  therefore  of  true  incon- 
tinence in  a  man  past  the  age  of  fifty-five.  The  incon- 
tinence 18  chierty,  if  not  wholly,  nocturnal.  Filifomi 
stricture  of  the  urethra,  if  of  long  standing  and  as.sociat<:»d 
with  inarkiMl  atony  of  the  bladder,  bears  tlie  same  relation 
to  true  incontinence  in  younger  men.  Here  the  incon- 
tinence is  chiclly  diurnal,  and  often  alternates  with  acute 
retention. 

Among  the  diseases  of  the  spinal  cord  locomotor  ataxia 
(tabes  dorsjilis)  and  other  scleroses  often  cause  atony  of  the 
bladder,  thus  permitting  overdistention  and  true  incon- 
tinence. Spastic  contnietions  of  the  vesical  sphincters 
will  foster  the  overdistention:  sensory disturbancrcs  caus- 
ing amesthesia  of   the  region  will  augment  the  incon- 


tinence.    On  the  other  hand,  the  reverse — viz.,  aton}'  of 
the  sphincters  and  hypenpsthesia — may  obtain. 

2.  This  form  of  incontinence  presents  many  grades  and 
is  a  symptom  of  several  different  lesions.  The  occasions 
on  which  it  occurs  arc:  exacerbations  in  the  causative 
lesions,  and  any  sudden  unusual  pressure  upon  the  blad- 
'  der,  such  as  takes  place  in  coughing,  sneezing,  jumping, 
or  lifting  a  weight.  The  causative  lesions  are:  chronic 
posterior  urethritis;  ulcers  near  the  neck  of  the  bladder, 
simple,  gonorrhoeal,  or  tuberculous ;  vesical  calculi ;  vesi- 
cal tuberculosis,  especially  when  affecting  the  neck, 
whether  with  or  without  ulceration ;  renal  tuberculosis 
(''slight  incontinence  with  frequency,  in  the  alienee  of 
other  lesions,  is  strongly  suspicious  of  renal  tubcrculsis  ") ; 
contracted  bladder  due  to  antecedent  extreme  pericystitis 
or  interstitial  cystitis;  chronic  prostatitis;  slight  atony, 
or  **  relaxation,  "of  the  vesical  sphincters  without  atony 
of  the  bladder. 

8.  This  is  the  least  characteristic  form  of  incontinence. 
It  is  merely  an  extreme  frequency  with  uncontrollable 
urgency,  and  is  therefore  complicated  by  more  or  less 
pain  and  tenesmus.  The  lesions  that  cause  it  are :  severe 
acute  posterior  urethritis;  acute  cystitis;  a  large  rough, 
movable  calculus,  or  a  collection  of  facetted  calculi, 
occupyhig  the  cavity  of  the  bladder  and  partially  distend- 
ing it ;  a  small,  rough  calculus,  lodged  in  the  prostatic 
urethra ;  renal  calculi,  causing  attacks  of  severe  colic. 

Interrupted  Stream. — This  is  also  known  as  the  **  stam- 
mering stream. '^ 

The  causes  of  this  disorder  operate  either  (1)  mechani- 
cally, by  intermittent  obstruction,  or  (2)  reflexly,  by  in- 
termittent excitation  of  the  vesical  sphincter.  Under 
the  first  class  are:  Prostatic  enlargement;  chronic  con- 
traction of  the  prostatic  fibres  surrounding  the  neck  of 
the  bladder;  a  small,  rounded,  mobile  calculus;  a  pedun- 
culate tumor;  a  blood  clot.  Under  the  second  cli^  are: 
Acute,  subacute,  and  chronic  urethritis ;  stricture  of  the 
urethra,  both  of  large  and  small  calibre;  neurasthenia 
and  neurotic  tendencies. 

Retention. — Confusion  arises  from  the  use  of  the  word 
retention  when  suppression  is  meant.  Retention  of  urine 
applies  only  to  its  discharge  from  the  bladder,  while  sup- 
pression of  urine  applies  only  to  its  excretion  by  the  kid- 
neys. 

Ketention  is  due  either  to  a  mechanical  obstruction, 
which  prevents  the  escape  of  urine  from  the  bladder,  or 
to  a  diminished  expulsive  power  on  the  part  of  this 
organ ;  this  latter  condition  being  due  in  turn  to  impaired 
innervation  of  the  muscle  coat,  or  possibly  to  some  actual 
lesion  of  the  muscle.  In  obstructions  of  long  standing 
the  retention  is  due  to  a  combination  of  both  these  fac- 
tors, for  the  hypertrophy  which  developed  in  the  wall  of 
the  bladder  as  a  result  of  its  early  efforts  to  overcome  the 
obstruction  finally  gives  way  to  an  atrophy,  the  degree 
of  which  is  in  dinjct  ratio  to  the  chronicity  of  the  obstruc- 
tion. 

I.  Acute  Retention. — The  cause  may  be  (a)  organic 
obstruction;  {b)  spasmodic  obstruction;  {e)  a  combina- 
tion of  both;  {d)  a  sudden  impairment  of  the  bladder 
function,  with  or  without  spasm  of  the  sphincter. 

(a)  The  following  are  among  the  more  important  or- 
ganic obstructions:  a  stricture  of  small  calibre,  when  in- 
flamed by  sexual  and  alcoholic  excesses,  by  excessive 
coffee  drinking,  or  by  exposure  to  cold  and  wet;  a  pros- 
tatic enlargement,  when  acutely  congested  or  inflamed — 
a  condition  to  which  it  is  peculiarly  liable  after  any  ex- 
(!es.ses  in  venery,  eating,  and  drinking,  and  as  a  result  of 
constipation ;  acute  prostatitis,  simple  or  gonorrhoeal, 
especially  when  resulting  in  an  abscess  that  is  pointing 
toward  the  bladder;  a  rupturc  of  the  urethra,  complete 
or  partial;  plugging  of  the  internal  meatus,  e.g.,  by  a 
small,  movable  calculus,  a  pedunculate  vesical  tumor,  or 
a  blood  clot;  and,  finally,  periurethral  abscess,  especially 
when  located  in  the  buli)()us  portion.  Among  the  rare 
organic  obstructions  should  be  mentioned:  Acute  poste- 
rior urethritis,  severe  acute  seminal  vesiculitis,  tuber- 
culous prostatitis,  and  papilloma  of  the  urethra. 

(/>)  Spasmodic    obstruction — i.e.,    obstruction    caused 
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bv  spasm  of  the  sphincter— (X'curs  under  the  following 
circumstances:  in  acute  anterior  urethritis,  occurring 
either  independently  or  in  connection  with  an  existing 
urethral  lesion  {e.g. ,  a  strict  ure  or  a  granular  patch ) ;  when 
the  urethra  is  the  scat  of  a  comparatively  slight  trauma, 
inflicted  by  a  blow,  by  rough  instrumentation,  or  by  irri- 
tating injections ;  when  there  are  rectal  lesions,  including 
faecal  impaction  and  even  constipation  of  only  two  or 
three  days'  standing ;  aftiT  operations,  minor  as  well  as 
major,  on  the  ur.ethra  or  on  the  rectum  or  some  contig- 
uous region,  whether  performed  under  Kxjal,  spinal,  or 
general  amesthesia;  in  the  presence  of  shock,  post-opera- 
tive or  traumatic:  as  a  result  of  enforced  postixmement 
of  micturition,  esj>ecially  if  there  is  present  any  lesion  of 
the  urethra,  prostate,  or  seminal  vesicles:  *  in  exhausting 
diseases,  such  as  typhoi<l  fever,  pneumonia,  peritonitis, 
and  meningitis:  in  vesical  tuberculosis:  in  pyelitis,  sim- 
ple, gonorrha?al,  tuberculous,  or  due  to  a  calculus  (the 
last-named  occtisionally  causes  acute  retention  instead  of 
the  more  usual  frequency  and  urgency  of  micturition); 
in  hernia  of  the  bladder — ^a  rare  occurrence:  and,  finally, 
in  neuroses  and  neurotic  conditions  in  general. 

{c)  A  combination  of  organic  and  spasmodic  obstruc- 
tions is  observed  in  8(ivere  acute  posterior  urethritis,  when 
the  swelling  is  extreme  and  when  spasm  is  excited.  It  is 
also  observed  in  severe  acute  prostatitis  and  in  seminal 
vesiculitis. 

(rf)  Sudden  impairment  of  the  bladder  function,  with 
or  without  spasm  of  the  sphincter,  may  be  observed  in 
rupture  of  the  bladder,  whether  intra-  or  extraperito- 
neal, and  also  in  those  injuries  or  diseases  of  the  central 
nervous  S3'stem  which  result  in  the  production  of  a  sud- 
den hemiplegia  or  paraplegia,  with  or  without  coma. 

II.  Chronic  Retention. — This  is  either  partial  or  com- 
plete. Chronic  partial  retention  results  when  only  a 
portion  of  the  urine  is  spontaneously  voided,  the  rest 
remaining  in  the  bladder  as** residual  urine."  Chronic 
complete  retention  exists  when  all  spontaneous  mic- 
turition has  been  lost  and  all  the  urine  has  to  be  drawn 
by  catheter. 

In  ])rostatic  enlargement  there  is  at  first  only  partial 
retention.  This  advances  to  complete  retenti(m  if,  the 
true  state  of  affairs  not  being  recognizi»d,  the  bladder  is 
allowed  to  become  atonic  through  overdistention.  Thus 
arise  the  cases  of  chronic  complete  retention  which  have 
apparently  assumed  this  character  from  the  outset.  An 
intercurrent  acute  retention  is  often  the  first  sympt-om  for 
which  the  patient  seeks  advice,  he  having  disregarded  the 
symptoms  of  the  partial  retention. 
'  The  remarks  made  in  reference  to  prostatic  enlargement 
in  a  preceding  paragraph  apply  with  equal  appropriate- 
ness to  chronic  contraction  of  the  fibres  surrounding  the 
neck  of  the  bladder.  This  chronic  contraction,  however, 
is  less  frequent  than  prostatic  enlargement,  and  conse- 
quently it  gives  rise  less  often  to  chronic  complete  reten- 
tion. 

In  filiform  stricture  of  the  urethra  the  chronic  retention 
is  only  partial:  it  will  disappear  after  appmpriati?  treat- 
ment of  the  stricture  unless  the  latter  has  been  neglected 
for  many  years. 

In  chronic  prostatitis,  in  tuberculosis  of  the  prostate, 
and  in  vesical  tuberculosis  a  small  quantity  of  residual 
urine  is  an  almost  constant  objective  symptom. 

As  further  causes  of  chronic  retention  may  be  men- 
tioned: habitual  failure  to  empty  the  bladder  completely 
by  reason  of  hurry  or  indifference;  and  frequently  re- 
peated prolonged  postj)onement  of  micturition,  thus 
causing  frequent  overdistenticm. 

While  the  retention  which  originates  in  some  chronic 
lesion  of  the  spinal  cord  is  only  partial,  it  is  nevertheless 
characterized  by  a  largt;  volume  of  residual  urine — from 
five  to  twenty  ounces.  In  the  mild  cases  the  amount  of 
the  residual  urine  will  tluctuate  even  under  the  best  con- 
ditions, often  falling  to  two  ounces.     On  the  other  hand, 


*  In  these  cases  the  jifmAm  Is  usually  of  short  duration,  and  It  is 
rarely  found  iieeef«ar>'  to  n>£iort  to  the  use  of  the  catheter  in  order  to 
•ecure  relief  for  the  patient. 


the  amount  is  fairly  constant  in  the  more  advanced  cases, 
and  the  retention  is  associated  with  frequency,  or  with 
incontinence,  or  with  Imth.  James  Pedersen. 

MOUTH,  DISEASES  AND  INJURIES  OF.— I.  Stoma- 
TiTis. — **  This  word,  which  from  its  derivation  signifies  in- 
flammation of  the  mouth,  is  held  to  include  inflammatory 
affections  of  the  cavity  of  the  mouth  as  far  back  as  the 
soft  palate.  Any  abnormal  condition  of  an  inflammatory 
character  which  invoWes  the  gums,  the  tongue,  or  the 
inner  surface  of  the  cheeks,  is  included,  therefore,  under 
the  dc*signation  of  stomatitis.  Experience  shows  that 
there  is  little  tendency  toward  limitation  to  anyone  of 
these  structures — usually  the  entire  cavity  of  the  mouth 
partakes  of  tlie  diseaseil  condition. 

'*The  affections  included  under  this  name  are,  in  great 
part,  limited  to  the  age  of  childhood.  Adults  are  never 
the  subjects  of  certain  forms  of  the  disease,  and  seldom 
suffer  from  any  variety  of  it,  save  as  part  of  some  other 
morbid  condition.  Not  infrequently,  however,  stoma- 
titis is  nothing  more  than  a  part  of  such  general  con- 
dition. Diphtheria  sometimes  involves  the  mouth  as  well 
as  the  tonsils,  pharynx,  and  palate;  inflammation,  with 
pustulation  in  the  mouth,  may  occur  in  smallpox,  va- 
rioloid, and  varicella :  facial  erysipleas  often  presents  an 
inflamed  condition  of  the  mouth ;  measles,  Rotheln,  and 
syphilis  are  accompanied  by  characteristic  mouth  affec- 
tions; and  many  drugs,  such  as  mercury  and  iodine,  in 
addition  to  the  mineral  and  other  stronger  acids,  produce 
an  abnormal  condition."  (From  fonner  edition  of  Rkf- 
EUENCE  IIandhook.) 

It  must  be  remembered  that  in  children  there  is  a  ten- 
dency to  put  anything  and  everything — ^all  germ-laden — 
into  the  mouth:  hence  one  reason  why  stomatitis  is  so 
much  more  common  at  that  age.  The  troubles  incident 
to  the  period  of  dentition  have  also  a  causal  relation  to 
stomatitis. 

As  remedies  for  stomatitis  in  general,  the  following 
have  been  used.  As  mouth  washes,  in  the  form  of  solu- 
tions: Potassium  permanganate,  gr.  ij.  to  J  i. ;  potas- 
sium chlorate,  gr.  x.-xx.  to  3  i. ;  boric  acid,  saturated  so- 
lution; carbolic  acid,  one-per-cent.  solution:  hydrogen 
dioxide,  15  vols,  per  cent. ;  silver  nitrate,  gr.  x.-xx.  to 
3  i.  Also  the  solid  stick  of  silver  nitrate  may  Im?  em- 
ployed; and  potassium  chlorate  may  be  given  internally 
in  doses  of  gr.  v.-viij.  q.  4  h. ;  in  the  case  of  children, 
however,  the  latter  remedy  must  be  used  with  care. 
Tonics  of  iron,  quinine,  mix  vomica,  and  cod-liver  oil  are 
required.  The  diet  must  be  liipiid.  either  warm  or  cold, 
and  miLst  be  generous  and  suflicient;  chipped  ice  and 
iced  water  are  acceptable  to  the  patient.  The  mouth 
must  l)e  regularly  washed  or,  if  that  is  not  possible, 
sprayed.  If  the  gums  are  spongy,  they  should  be  painted 
with"  tincture  of  myrrh. 

2.  Catarhiial  Stomatitis. — {Si/nonyms:  Acute  sto- 
matitis. Erythematous  stomatitis,  Pultaceous  stomatitis. 
Simple  stomatitis.  Superficial  stomatitis.) 

EtioUtgy. — It  most  commonly  occurs  in  infants  and 
children,  but  it  is  also  found  in  adults.  The  most  com- 
mon cause  is  an  irritant  either  chemical  or  mechanical, 
su(;h  as  overheated  or  too  highly  spiced  food,  acids,  alka- 
lies, very  hot  beverages,  broken  or  carious  teeth,  and  the 
excessive  use  of  tolmcco  or  alcoholic  drinks.  In  the  case 
of  infants  irritation  caused  by  a  coral,  by  difficult  denti- 
tion, by  a  poorly  developed  or  unclean  nipple,  or  by  a 
feeding  bottle  which  has  not  been  pn)perly  cleansed,  may 
produce  stomatitis.  An  excess  of  sugar  or  starchy  food, 
and  also  exposure  to  cold,  are  causative  factors  in  some 
cases. 

Symptom*. — These  are  the  cla.<isical  symptoms  of  in- 
flammation :  redness,  first  in  patches,  later  more  general ; 
swelling,  chiefly  of  lips,  cheeks,  gums,  and  tongue,  the 
latter  often  showing  the  impression  of  the  teeth;  dis- 
ordered secretion — in  the  adult  the  mouth  is  at  first  dry, 
later  there  is  an  increa.sed  flow  of  saliva  with  secretion  of 
considemble  mucus;  at  the  same  time  tlR*  breath  is  fetid, 
and  in  children  there  is  dribbling  accompanied  with  con- 
siderable tenderness,  so  that  the  infant  refuses  to  nurse  or 
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to  allow  the  mouth  to  be  cleansed.  In  adults  the  pain  is 
as  a  rule  slight,  though  it  may  be  considerable,  and,  in 
conjunction  with  the  dryness  of  the  mouth  seen  in  the 
early  stages,  renders  mastication  difficult.  The  disorder 
usually  lasts  about  a  week.  In  this  form  of  stomatitis 
there  is  no  ulceration. 

Prognosis  is  good  in  acute  cases,  but  infants  are  liable 
to  suffer  from  inanition  owing  to  the  pain  experienced  in 
taking  food.  In  chronic  cases,  generally  due  to  alcohol 
or  tobacco,  the  offending  substance  must  be  withdrawn. 

Treatment  is  chiefly  hygienic;  whenever  possible  the 
causes  must  be  rcmovea  and  strict  cleanliness  insisted 
upon.  In  mild  cases  moutli  washes  of  borax,  of  potas- 
sium chlorate,  ur  of  sodium  bicarbonate  mav  be  useful :  in 
the  severer  forms  silver  nitrate  in  one-per-cent.  solution 
should  be  applied.  At  the  same  time  general  treatment 
in  the  shape  of  tonics  and  salines  must  not  be  overlooked. 
In  infants  the  feeding  apparatus  must  be  kept  scrupu- 
ously  clean. 

8.  Croupous  or  Membranous  Stomatitis  is  an  inflam- 
mation of  the  mouth  with  the  formation  of  a  false 
membrane  of  a  yellowish-white  or  grayish-white  color. 
The  disease  may  be  diphtheritic  or  it  may  be  due  to  gon- 
orrhoea or  syphilis ;  it  is  also  caused  by  extremes  of  tem- 
perature (as  frost-bite)  and  by  chemical  irritants.  This 
form  of  stomatitis  is  much  the  same  as  diphtheria,  but 
without  the  Klebs-Loeffler  bacillus.  The  pseudo-mem- 
brane is  apt  to  ulcerate  and  become  detached  from  the 
subjacent  tissue  which  then  shows  marks  of  erosion. 

'Treatment. — If  the  inflammation  is  due  to  diphtheria, 
give  antitoxin ;  in  most  other  cases  the  treatment  is  the 
same  as  in  other  forms  of  stomatitis,  and  consists  of  good 
food,  proper  hygiene,  antiseptic  and  astringent  mouth 
washes,  tonics,  and  stimulants. 

4.  U ITERATIVE  Stomatitis. — {Synonyms :  Fetid  stom- 
atitis, Phlegmonous  stomatitis,  Stomacace,  Putrid  sore 
mouth.  Phagedenic  gingivitis.) 

This  form  of  stomatitis  is  a  serious  condition  in  which 
there  is  a  superficial  necrosis  of  the  mucous  membrane  of 
the  mouth,  with  subsequent  ulceration. 

Etiology. — The  disease  is  probably  caused  by  a  micro- 
organism, though  none  has  as  yet  been  isolated.  It  is 
generally  found  in  children  between  the  ages  of  four  and 
fourteen ;  it  may  be  epidemic,  and  is  apt  to  accompany 
or  follow  improper  feeding,  infectious  diseases,  also  poi- 
soning by  mercurj',  arsenic,  lead,  or  phosphorus.  Un- 
hygienic surroundmgs  and  any  local  irritations  are  potent 
factors  in  this  as  in  the  other  forms  of  stomatitis. 

Symptoms.  —The  gums,  of  the  lower  jaw  chiefly,  are 
spongy,  painful,  swollen,  and  bleed  readily ;  later  on,  the 
cheeks  and  lips  become  affected.  The  gums  also  recede 
from  the  teeth,  which  become  loosened  and  may  fall 
out;  ulcers  may  also  occur  round  the  sockets  of  the  teeth, 
and  a  purulent  fluid  forms  between  the  gums  and  the 
teeth,  as  well  as  between  the  teeth.  There  are  profuse 
salivation,  very  fetid  breath,  and  swelling  of  the  neigh- 
boring lymph  glands.  In  chronic  cases  the  periosteum  of 
the  lower  jaw  becomes  involved,  and  areas  of  necrosis 
ensue.  There  is  great  debility,  and  nausea  and  diarrhopa, 
caused  by  swallowing  the  profuse  fetid  saliva,  are  also 
apt  to  be  prest^nt. 

Treatment  is  on  the  same  lines  as  in  other  forms  of 
stomatitis.  On  account  of  the  disagreeable  (nior  of  the 
breath  tin?  patient  should  be  isolated.  Mouth  washes  are 
required,  but  in  cas(»  poUissiuin  chlorate  is  used  care  must 
be  taken  that  no  untoward  results  occur,  particularly  in 
children.  Hydrogen  peroxide  or  dioxide  makes  an  ad- 
mirabh;  mouth  wash. 

5.  Bkdnau's  a r utile,  also  called  Plaques  pterygoi- 
dieniu'M,  or  iifththir  of  the  palate,  is  a  variety  of  ulcerative 
stomatitis.  It  is  sometimes  of  traumatic  origin,  beinijdue 
to  pressure.  It  occurs  generally  in  bottle-fed  cliildron 
who  have  unhygienic  surroundings  and  are  badly  cared 
for,  and  is  caused  by  the  pressure  on  the  hard  palate  of 
an  artificial  nipple  or  of  the  nurse's  finger,  or  of  a  swab 
used  in  clcaiiinir  the  child's  mouth.  But  in  breast-fed 
children  it  may  also  be  found;  it  is  then  caused  by  the 
pressure  of  the  infant's  tongue  on  the  thin  mucous  mem- 


brane, during  the  act  of  nureing.  Asa  rule  the  affection 
is  of  a  mild  character,  and  is  found  on  the  hard  palate  near 
tlie  alveolar  process,  but  in  badly  neglected  cases  the 
ulceration  may  be  both  deep  and  extensive.  In  mild 
cases  no  special  treatment  is  required  be3'ond  the  removal 
of  the  cause;  while  in  more  severe  cases  a  flve-per-cent. 
solution  of  silver  nitrate  should  be  applied. 

6.  Aphthous  ^'tOM.kTm^.— {Synonyms :  Follicular 
stomatitis.  Vesicular  stomatitis.  Herpetic  stomatitis, 
Aphthce,  Canker.) 

In  this  form  of  stomatitis,  which  is  more  common  than 
the  catarrlial  variety,  the  mucous  membrane  of  the 
moutli  is  hypers mic  and  is  characterized  by  grayish  or 
3'ellowish  vesicles  which  are  liable  to  ulcerate,  and  are 
chiefly  found  on  the  margin  and  fra^num  of  the  tongue, 
and  on  the  cheeks;  also  on  the  inner  surface  of  the  lower 
lips,  near  the  junction  with  the  gums. 

Etiology. — It  is  probably  due  to  some  specific  germ, 
but  none  has  yet  been  isolated.  It  is  fqund  most  com- 
monly in  children,  and,  if  not  idiopathic,  is  due  to  im- 
proper food,  indigestion,  one  of  the  fevere,  lack  of  hy- 
giene and  general  uncleanliness  of  the  mouth. 

Symptoms. — The  child  is  fretful  on  account  of  the  pain ; 
dull  and  feverish;  the  mouth  is  hot;  the  saliva  flows 
freely  and  may  irritate  or  excoriate  the  chin  and  neck. 
The  ulcere  described  above  are  surrounded  by  red  areolae 
and  bleed  readily  if  any  attempt  is  made  to  remove  the 
gravish-white  base.    Tiie  process  lasts  about  a  week. 

Prognosis  is  good.  The  sores  may  be  treated  with  sil- 
ver nitrate;  local  washes  of  potassium  chlorate  or  potas- 
sium permanganate  should  be  used;  food,  tonics,  and 
stimulants  arc  required. 

7.  Parasitic  Stomatitis. — {Synonyms:  Mycotic 
stomatitis,  Stomatomycosis,  Thrush,  Muguet,  Sdor.) 

Thrush  is  one  form  of  parasitic  stomatitis,  but  it  is  the 
most  important  variety.  The  disease  is  due  to  a  vege- 
table parasite,  and  consists  of  white  flake-like  patches  on 
the  mucous  membrane  of  the  mouth  and  tongue.  These 
patches  consist  of  epitlielium,  leucocytes,  and  the  spores 
and  filaments  of  a  fungus.  The  fungus  or  mould  has 
been  descrilied  as  oTdium  albicans,  saccharomyces  albi- 
cans, o¥dium  lactis,  mycoderma  vini,  and  monilia  Can- 
dida. The  fungus  displays  remarkable  polymorphism, 
having  a  great  tendency  to  spore  formation  in  a  solid 
medium,  and  to  filament  formation  in  a  liquid  medium. 
The  fungus  tends  to  grow  rapidly,  particularlv  upon  an 
unclean  surface.  The  spores  lodge  between  the  epithe- 
lial cells ;  then  separating  the  different  layere  and  destroy- 
ing the  superficial  laj'er  they  penetrate  down  into  the 
connective  tissue.  The  disorder  is  apt  to  become  epi- 
demic in  institutions  where  there  are  many  children,  being 
transmitted  by  unclean  feeding  apparatus.  The  spots  or 
patches  look  like  curdled  milk,  but  are  covered  with  epi- 
thelium and  are  readily  removed  without  bleeding,  being 
thus  differentiated  from  aphthous  or  follicular  stomatitis. 

Etiology. — The  disorder  is  found  generally  in  child- 
hood, and  occure  in  the  debilitated  or  uncleanly,  more  par- 
ticularly in  bottle-fed  infants.  It  is  apt  to  follow  ca- 
tarrhal stomatitis;  and  tlie  growth  of  the  fungus  is 
favored  by  mouth  breathing  and  by  the  restricted  move- 
ments of  the  tongue  which  are  necessitated  by  many 
forms  of  stomatitis. 

Symptoms. — The  symptoms  are  as  a  rule  slight  and 
much  like  those  of  catarrhal  stomatitis.  The  saliva  is 
acid  and  decreased  in  quantity ;  and  the  mouth  is  apt  to 
be  dry. 

Treatment,  as  in  other  forms  of  stomatitis,  consists  in 
absolute  cleanliness,  the  employment  of  mouth  washes  of 
an  antiseptic  character,  the  observance  of  a  proper  hy- 
giene, and  the  administration  of  good  food,  tonics,  and 
stimulants. 

8.  Gangrenous  Stomatitis. — (Synonyms:  Noma, 
Cancrum  oris,  Water  cancer.) 

This  is  an  uncommon  but  very  formidable  complaint, 
and  is  almost  invariably  found  in  young  children.  It  is 
favored  by  poor  hygienic  conditions,  lack  of  food,  and 
general  enfeebling  diseases.  It  may  follow  an  ordinary 
ulcerative  stoumtitis,  but  the  two  conditions  are  very 
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differeDt.  Probably  some  micro-organism  is  the  cause  of 
the  disease,  but  so  far  it  has  uot  been  isolated.  Caucrum 
oris  must  not  be  interpreted  as  an  ordinary  gangrene  of 
a  local  character,  for  the  blood  supply  of  the  face  is  far 
too  good  to  allow  of  such  a  supposition.  Characteristics 
of  this  disease  are:  (1)  that  it  begins  on  the  inside  of  the 
cheek;  (2)  that  it  is  almost  always  unilatcml,  though 
cases  have  been  reported  iu  which  both  cheeks  were  at- 
tacked; (3)  that  it  perforates  the  whole  thickness  of  the 
cheek ;  and  (4)  that  it  is  rapidly  fatal.  At  first  there  will 
be  observed  a  small  red  swelling  on  the  inside  of  the  cheek, 
often  opposite  the  opening  of  Stenson'sduct.  This  small 
swelling  gives  pkce  to  a  large,  rapidly  growing  ulcera- 
tion and  is  followed  by  gangrene.  The  destructive  proc- 
ess begins  from  within  and  works  outward.  The  whole 
thickness  of  tlie  cheek  is  soon  involved;  it  becomes 
brawny,  and  the  outside  is  red  and  glazed ;  perforation 
soon  occurs.  The  breath  is  fetid,  the  teeth  fall  out,  the 
jaw  becomes  necrosed,  and  the  whole  process  is  marked 
by  the  extraordinary  rapidity  with  which  it  advances,  a 
rapidity  so  great  tlmt  in  from  one  to  two  weeks  the  pa- 
tient dies  either  from  exhaustion  or  from  pytemia.  "  The 
intelligence  remains  generally  undisturbed,  and  the  little 
patients  do  not  seem  to  be  greatly  alarmed,  but  rather 
apathetic.  The  temperature  and  respiration  become  in- 
fluenced principally  because  of,  and  in  proportion  to, 
the  inflammation  of  the  lungs,  which  is  frequently  a  pre- 
cedent and  concomitant  condition.  This  associated  pul- 
monary inflammation  is,  however,  never  of  the  sthenic 
type  of  simple  acute  lobar  pneumonia."  (From  former 
edition  of  Rkferenck  Handbook.)  "Diagnosis  in  the 
later  stage  is  rendered  unmistakable  bv  the  ulcer,  nod- 
ule, slough,  and  perforation.  The  early  stage  is  to  be 
distinguislied  from  malignant  pustule  (anthrax).  The 
latter  begins  as  a  pustule  upon  the  outside  of  the  cheek, 
often  at  the  site  of  an  abrasion ;  it  is  far  more  common  in 
adults,  and  the  anthnix  bacillus  is  discoverable  in  the 
pustule  and  blood."  (Thompson's  "  Practical  Medicine.") 
There  is  very  little  pain,  but  much  prostration,  and  gen- 
erally there  are  nausea  and  diarrha>a. 

The  prognosis  is  bad ;  different  writere  place  the  death 
rate  at  between  eighty  and  ninety-five  per  cent. 

Treatment  to  be  of  any  use  must  be  vigorous  and  early. 
Free  extirpation  or  the  application  of  the  cautery  should 
be  early  resorted  to;  there  should  be  frequent  applica- 
tions of  hydrogen  dioxide,  and  tonics  and  nourish- 
ing food  should  be  administered  every  two  or  three 
hours. 

9.  Mercurial  Stomatitis.  —  {Synoni/ni :  Mercurial 
ptyalism.) 

This  is  an  inflammation  of  the  mucous  membrane  of 
the  mouth  and  gums,  due  to  the  use  of  mercury ;  it  is 
rarely  found  in  syphilitics. 

^Symptoms. — The  patient  complains  of  a  metallic  taste, 
tenderness  of  the  gums  which  are  also  unusually  red,  and 
increased  flow  of  saliva ;  the  tongue  beconws  swollen  and 
there  is  difllculty  in  both  mastication  and  deglutition. 
The  salivation  is  apt  to  be  extreme ;  and  the  odor  of  the 
breath  is  most  offensive. 

Treatment. — Those  working  in  mercury  should  cleanse 
both  mouth  and  teeth  frequently;  and  those  taking  the 
drug  should  at  once  discontinue  its  use.  The  best  reme- 
dies are  salines,  alkaline  drinks,  and  atropine  to  arrest  the 
flow  of  saliva.  During  convalescence  tonics  will  be  re- 
quired. 

10.  Ptyalism,  or  Salivation,  and  Xerostomia  have 
been  described  in  Vol.  VH.  of  the  Reference  Hand- 
book, under  the  heading  Stdirai^  Glands,  Diseases  of ;  it 
only  remains  here  to  outline  the  treatment  of  the  former 
condition.  When  ptyalism  is  j)roduced  by  the  adminis- 
tration of  mercur}',  as  is  (or  was)  generally  the  case,  the 
use  of  that  drug  sliouUl  be;  discontinued,  the  mouth 
should  be  washed  with  astringent  lotions  such  as  alum  or 
potassium  chlorate,  and  potassium  iodide  should  he.  given 
internally.  Mercurial  salivation  can  often  be  prevente<l 
or  diminished  bv  devoting  proper  care  and  attention  to 
the  condition  of  the  patient's  mouth  and  teeth:  it  has 
been  asserted  that  the  administration  of  small  doses  of 


potassium  chlorate  in  conjunction  with  the  mercury  will 
also  lessen  the  likelihood  of  salivation.  In  ptyalism  from 
other  causes  the  tincture  of  belladonna  has  been  recom- 
mended in  doses  of  tti  x.  t.i.d. 

11.  Angi>'a  Ludovici,  or  Lud wig's  angina,  is  the  name 
given  to  an  infective  inflammation  of  the  floor  of  the 
mouth,  and  of  the  cellular  tissue  beneath  the  deep  cervi- 
cal fascia.  It  generally  begins  in  the  submaxillary 
glands,  and  is  due  to  an  infection  with  one  or  more  varie- 
ties of  the  pus-producing  bacteria — probably  the  strepto- 
coccus pyogenes — and  is  accompanied  by  much  swelling 
and  infiltration  of  the  mouth,  tongue,  throat,  and  neck. 
There  are  severe  pain  and  dyspnoea,  the  latter  being 
often  caused  by  oedema  of  the  glottis.  The  patient  finds 
great  difllculty  in  opening  his  mouth,  in  talking,  and  in 
masticating  and  swallowing  his  food.  Sloughing  of  the 
soft  parts  is  apt  to  ensue  and  is  called  cynanche  gan- 
grofnosa. 

Prognosis  is  not  good. 

Treatment  consists  in  the  employment  of  antiseptic 
measures  and  in  making  a  prompt  and  free  incision  into 
the  involved  tissue,  generally  in  the  median  line.  Tra- 
cheotomy may  be  demanded  for  a^dema  of  the  glottis. 
Tonics  and  nourishing  food  are  indicated.  (See  also  Vol. 
VI.,  p.  598.) 

12.  Perl£:che  is  a  contagious  disorder  consisting  of 
fissures  at  the  angles  of  the  mouth.  The  trouble  is  found 
chiefly  in  children,  and  is  very  painful.  It  is  probably 
caused  by  a  micro-organism;  Le  Maistre  reporting  a 
streptococcus,  and  Raymond  a  variety  of  staphylococcus 
in  connection  with  this  disorder.  It  lasts  for  from  ten  to 
twenty  days,  and  is  bilateral,  beginning  at  the  angles  of 
the  mouth,  and  spreading  along  the  border  of  the  lips. 
The  lips  swell  and  are  painful,  and  are  apt  to  ulcerate. 
The  skin  around  the  moutii  is  not  often  attacked,  but  the 
mucous  membrane  is  involved  and  the  epithelium  becomes 
white  and  sodden  and  is  then  desquamated.  Pain  and 
itching  are  present,  and  the  child  licks  the  parts  to  re- 
lieve the  pain  and  burning;  hence  the  name,  from  the 
French  perlecher  (=  to  lick).  The  disease  is  spread  by 
drinking- vessels.  Treatment  consists  in  cleanliness  and 
the  use  of  astringent  lotions  of  alum,  copper  sulphate,  or 
even  nitrate  of  silver.  A  dusting  powder  of  bismuth 
subnitrate  may  be  used ;  and,  as  a  prophylactic  measure, 
children  should  have  their  own  cups  to  drink  out  of. 

13.  Riga's  Disease  occurs  as  a  gray  ulcer  with  an 
irregular  border  situated  under  the  tongue,  near  the  frae- 
num.  It  appears  about  the  period  of  first  dentition,  and 
lasts  for  a  variable  period,  usually  about  a  year.  It  has 
been  found  almost  epidemic,  certainly  endemic,  in  South- 
em  Italy.  Its  origin  is  most  likely  traumatic.  The 
treatment  is  that  of  catarrhal  stomatitis. 

14.  Salivary  Caixjulus  may  occur  in  the  excretory 
duct  of  any  of  the  salivary  glands,  but  is  most  frequently 
found  in  Wharton's  duct.  It  consists  of  phosphate  and 
carbonate  of  calcium  together  with  sodium  chloride  and 
magnesium.  After  such  a  concretion  is  formed,  it  may 
either  remain  in  the  gland,  or  be  discharged  through  the 
duct,  or  it  may  obstruct  the  duct.  In  the  two  former  con- 
ditions it  gives  no  trouble,  but  in  the  last  case  it  gives 
rise  to  pain  and  swelling  of  the  gland  with  which  it  is 
connected;  the  swelling  is  always  increased  on  taking 
food.  Careful  palpation  along  the  course  of  the  duct 
will  help  in  makin|^  a  diagnosis;  and,  except  in  mumps, 
pain  and  swelling  m  a  salivary  gland  should  always  sug- 
gest salivary  calculus. 

Treatment  consists  in  making  an  incision  into  the  duct, 
either  in  the  distended  portion  only,  or  in  its  whole  length 
from  the  outlet  to  the  obstruction.  If  left  untreated  the 
duct  may  burst,  with  formation  of  a  salivary  fistula. 

15.  Salivary  Fistlxa  is  an  abnormal  opening  of  the 
duct  of  a  salivary  gland,  and  may  be  either  internal  or 
external,  according  as  it  opens  on  the  inside  of  the  mouth 
or  on  the  outer  surface  of  the  cheek.  Such  a  fistula  is 
due  to  wounds  of  the  duct,  or  to  a  rupture  of  the  duct 
from  suppuration  or  calculi.  The  parotid  gland  is  the  one 
most  commonlv  affected.  Internal  salivary  fistula  is  of 
comparatively  little  consequence,  as  the  saliva  flows  into 
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the  mouth.    But  in  external  fistula  the  flow  of  saliva  on 
the  cheek  causes  considerable  discomfort. 

IVeatment. — If  a  calculus  is  present  it  must  be  removed. 
Then  find  the  internal  opening  of  the  duct,  and  see  if  it 
is  patent ;  if  it  is  not  patent,  an  artificial  internal  fistula 
must  be  made ;  and  tlie  edges  of  the  external  fistula  can 
be  touched  with  a  cautery  or  pared,  and  closed  with  a 
twisted  suture. 

16.  ToNOUE-TiE  is  practically  a  congenital  sliortening 
of  the  fra?num  lingute.  The  tongue  cannot  be  protruded 
beyond  the  teeth ;  and  suction  and,  later,  articulation  are 
interfered  with.  The  proper  treatment  is  division  of  the 
frsenum,  generally  on  the  notched  shield  which  forms  the 
handle  of  a  grooved  director.  Care  must  be  taken  to 
avoid  wounding  the  raniue  arteries.  Blunt-pointed  scis- 
sors should  be  used,  and  the  points  directed  toward  the 
floor  of  the  mouth  and  away  from  the  under  surface  of 
the  tongue.  Often  the  fraeuum  is  simply  nicked  with  the 
scissors  and  the  operation  completed  with  the  finger  nail. 

17.  PYORRn(EA  Alveolaris,  or  Rigg's  disease.  In 
this  condition  there  is  found  a  shrinkage  of  the  gums  and 
alveolar  border,  together  with  separation  of  the  ^ums 
from  the  teeth,  which  become  loosened  and  may  fall  out. 
It  is  due  to  an  inflammatory  condition  of  the  gums  com- 
bined with  bacterial  infection  and  an  excess  of  tartar. 
General  cleanliness  is  indicated,  with  removal  of  the  tar- 
tar; antiseptic  and  astringent  mouth  washes  and  general 
tonics  should  also  be  prescribed.  Treatment  may  have 
to  be  continued  for  a  long  time  as  the  condition  is  often 
intractable ;  and  the  patient  may  expect  to  lose  some  of 
his  teeth. 

18.  Alveolar  Abscess  is  the  result  of  inflammation 
and  suppuration  in  connection  with  the  fang  of  a  carious 
tooth.  It  may  occur  in  either  jaw.  Pus  forms  in  the 
socket  of  the  tooth  and  either  finds  its  way  out  by  the 
side  of  the  tooth  or  through  the  gums,  in  which  latter 
case  it  is  called  a  gumboil  or  parulis;  occasionally  it 
strips  the  periosteum  from  the  bone  and  forms  an  abscess 
of  large  size,  and  may  even  produce  necrosis  of  the  jaw. 
The  first  indications  of  the  trouble  are  pain  and  a  feeling 
as  if  the  tooth  were  a  little  longer  than  normal.  If  the  ab- 
scess is  allowed  to  remain,  there  may  be  severe  constitu- 
tional symptoms.  Incision  is  indicated,  and  if  it  be  delayed 
the  tooth  becomes  loosened  and  exfoliation  of  the  peri- 
osteum with  necrosis  may  occur.  In  the  upper  law  pus 
from  a  neglected  alveolar  abscess  may  burrow  into  the 
antrum  of  Ilighmore  and  set  up  suppuration  tliere.  or  it 
may  discharge  by  way  of  the  nose.  In  the  lower  jaw  the 
pus  may  travel  downward  uud  point  and  burst  in  the 
neck. 

Treatment  consists  in  disinfection  of  the  mouth,  incision 
of  the  gum,  and  extraction  of  the  tooth.  As  a  prophy- 
lactic, children  should  be  taught  to  use  a  tooth-brush, 
and  their  teeth  should  be  regularly  attended  to  by  a  com- 
petent dentist. 

19.  Epulis. — This  term  is  applied  to  a  tumor  growing 
from  the  fibrous  tissue  of  the  gum  or  from  the  alveolar 
periosteum.  The  name  is  derived  from  iir'i  and  to  oi?.oi\ 
and  means  literally  a  tumor  situated  *'on  the  gum." 
There  are  two  variftii's :  the  simple  or  fibromatous,  and  the 
malignant  or  myeloid.  They  generally  atUick  the  lower 
jaw. 

iSit/iple  or  fibromatous  ejndiH  appears  as  a  rounded, 
smootli  mass,  sonictinH's  lobulated  or  sc?ssile;  it  is  linn  or 
elastic  to  the  touch,  and  of  a  color  varying  from  pinkish 
to  deep  red.  It  is  generally  due  to  carious  teeth  and  is 
more  apt  to  Im*  formed  on  the  outer  border  of  the  gums, 
though  it  may  appear  between  two  teeth,  causing  more 
or  less  displacement,  and  also  on  tlie  iimer  surface  of  the 
gum.  It  is  covered  with  e])ithelium.  and  may  contain 
a  few  spicules  of  bone  derived  from  the  ma.xilla.  The 
presence  of  the  latter  is  much  more  common  in  the  malig- 
nant or  myeloid  variety. 

Treatment  consists  in  the  free  removal  of  the  tumor 
together  with  any  teeth.  stumj)S,  or  bone  that  may  ap- 
pear to  have  some  eawsjil  relation  to  the  growth.  It  is 
well,  therefore,  to  extract  a  tooth  on  each  .side  of  the 
epulis,  to  cut  through  the  whole  thickues.s  of  each  al- 


veolus vertically  with  a  small  saw,  and  then  finally  to 
join  these  incisions  at  their  lower  ends  by  a  horizontal  in- 
cision made  with  a  chisel.  Thus  the  continuity  of  the 
jaw  will  remain  notwithstanding  the  fact  that  a  quad- 
rangular piece  of  bone  has  been  removed. 

Malignant  or  Myeloid  Epulis. — This  is  really  a  myeloid 
sarcoma  and  springs  from  the  alveolar  process.  The 
chief  distinction  between  these  two  varieties  is  pathologi- 
cal ;  the  clinical  picture  being  much  the  same  as  in  the 
simple  variety,  except  tliat  the  mucous  membrane  cover- 
ing the  tumor  is  more  apt  to  ulcerate,  and  there  is  always 
a  connection  with  the  underlying  bone.  The  treatment, 
too,  is  the  same,  only  the  malignant  variety  sometimes 
requires  very  energetic  and  radical  treatment. 

20.  Wounds  and  Injuries  of  the  Mouth  liave,  for 
the  most  part,  the  same  features  as  are  presented  in 
wounds  and  in  j  uries  elsewhere.  The  blood  supply  of  the 
mouth  being  particularly  abundant,  there  is  apt  to  be 
profuse  hemorrhage,  but  this  same  abundant  blood  sup- 
ply causes  the  processes  of  repair  and  healing  to  be  very 
rapid.  Hemorrhage  from  the  mouth  is  due  to  wounds, 
injuries,  purpura,  biting  the  tongue,  plethora,  scurvy, 
and  the  hemorrhagic  diathesis :  it  is  best  controlled  by  the 
application  of  cold  or  pressure.  In  slight  cuts  of  the 
lips  a  little  cotton  soaked  in  collodium  makes  a  good 
protective  and  also  stops  the  bleeding.  In  wounds  of 
the  mouth  we  must  remember  that  the  buccal  cavity 
always  contains  bacteria  capable  of  producing  infection, 
and  therefore  asepsis  is  not  attainable;  but  antiseptic 
mouth  washes  should  be  used  as  frequently  as  possible. 

21.  Burns  and  Scalds  of  the  Mouth. — These  arc 
generally  caused  by  accident,  and  are  due  to  hot  liouids  in- 
troduced into  the  mouth,  to  chemicals  (acids  and  sukalies), 
or  to  inhalation  of  hot  air  or  steam.  They  are  most  com- 
monly met  with  in  children,  owing  to  their  greater  lia- 
bility to  drink  out  of  the  spout  of  a  kettle  or  teapot. 
Adults  are  more  likely  to  suffer  in  explosions,  under 
which  circumstances  they  may  inhale  steam  or  ignited 
gas.  The  inside  of  the  mouth  and  pharynx  are  involved, 
and  oedema  of  the  glottis  is  a  probable  complication.  The 
symptoms  are  intense  burning  pain,  dyspnoea,  suffocat- 
ing cough;  the  lips  and  mucous  membrane  of  the  mouth 
are  either  white,  sodden,  puffy,  and  blistered,  or  the 
mouth  may  escape  and  show  litile  or  nothing  of  the  hurt. 
In  this^latter  event  the  glottis  may  be  scalded,  when  the 
edges  of  the  epiglottis  will  be  scorched  and  the  larynx 
also  involved. 

Treatment  is  the  same  as  that  for  burns  in  other  partes 
of  the  iKKly:  (1)  eoi^tituti^nal,  to  combat  shock  and  to 
keep  up  the  patient's  strength;  and  (2)  local,  in  the  form 
of  mild  antiseptic  UKmth  washes  and  cool  mucilaginous 
drinks.  For  oedema  of  the  glottis  tracheotomy  may  be 
required.  There  may  be  cicatricial  contractions  resulting 
in  great  deformity,  and,  for  the  relief  of  this  deformity, 
extensive  plastic  operations  are  often  performed. 

22.  Errors  of  Development. — The  chief  of  these  are 
harelip  and  cleft  palate,  both  of  which  are  considered  in 
other  parts  of  the  Reference  Handbook.  Among 
the  other  (iefects,  of  wiiich  mention  may  be  made  here, 
are  the  following : 

Aittomia,  or  absence  of  the  mouth ;  this,  of  course,  is  in- 
compatible with  life. 

Atresia  oris  differs  from  the  above  in  that  there  is  a 
buccal  cavity,  but  no  external  opening.  This  defect  is 
generally  combined  with  other  errors  of  development. 
The  line  of  the  closure  is  more  or  less  apparent,  and  the 
membrane  may  l)e  thin  or  tough  and  dense.  As  in  simi- 
lar c(mditions  elsewhere  incision  is  required,  but  care 
must  be  taken  lest  tlie  freshened  edges  grow  together 
again. 

Microstomia,  or  congenitally  .small  mouth,  is  a  milder 
form  of  atresia  oris,  and  is  due  to  the  fact  that  the  parts 
that  form  the  lips  have  fused  to  a  greater  extent  than 
normal,  thus  causing  stenosis  of  the  buccal  orifice.  The 
mouth  may  be  so  small  that  the  infant  cannot  nurse.  In 
such  a  case  it  must  be  enlarged  sufHciently  and  the  mu- 
cous and  cutaneous  borders  stitched  together. 

Macroittomia,  or   congenitally   large    mouth,   is   gene- 


582 


liEFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


THooth. 

multiple  Sclerosis. 


rally  UDilatcral,  and  is  said  to  occur  more  frequently  in 
females.  It  is  found  in  connection  witli  other  develop- 
mental errors,  and  is  usually  due  to  the  non-union  of  the 
mandibular  and  maxillary  processes,  or  to  the  persistence 
of  tlie  lachrymal  Ussurc.  The  treatment  consists  in  par- 
ing and  uniting  the  edges  of  the  cleft  sufficiently  to  re- 
duce the  mouth  to  normal  dimensions. 

B.  J.  E.  Scott. 

in  preparinff  tbte  article  use  has  been  made  of  the  foltowlng :  The 
former  edition  of  the  Retiiuenck  Ha.ndbook:  Ziem»en*s 
"Cyclopeedia*';  Reynolds*  "System  of  Medicine*':  Pepper's  " Sys- 
tem of  Medicine**:  Allbutrs  "System  of  Medicine*^:  KeaUng*s 
"  Cyclopedia  of  the  Diseases  of  Children  ** ;  Thompson's  "  Practical 
Medicine.** 

MULTIPLE  (CEREBRO-SPINAL)  SCLEROSIS.— (Syn- 
onyms: Disseminated  sclerosis ;  Insular  sclerosis. ) 

Definition. — This  disease  may  present  manifold 
symptoms,  the  most  common  of  which  are  paresis,  with 
muscular  rigidity  and  exaggerated  tendon  reflexes  as  in 
spastic  paralysis,  tremor  brought  on  by  vol uu  tar}'  move- 
ments, nystagmus,  scanning  speech,  amblyopia,  apoplec- 
tiform attacks,  and  impaired  intellect.  The  anatomical 
basis  of  the  disease  consists  of  disseminated  patches  of 
sclerosed  tissue  in  various  part«  of  the  central  and  per- 
ipheral nervous  systems. 

Etiology. — An  hereditary  influence  has  been  traced  in 
a  few  instances.  (*harcot  states  that  the  disease  occurs 
most  frequently  iu  females,  but  a  number  of  other  ob- 
servers do  not  concur  with  him  in  this  view.  It  occurs 
most  frequently  between  the  ages  of  fifteen  and  thirty; 
occasionally  in  young  children;  rarel}',  if  at  all,  after 
forty. 

Traumatic  influences,  such  as  blows  on  the  head,  con- 
cussion of  the  whole  body,  exposure,  hardship,  over- 
work, and  profound  emotional  disturbance,  may  all  be 
mentioned  as  occasional  exciting  causes.  In  a  number 
of  instances  the  disease  developed  after  the  existence  of 
an  acute  disease,  typhoid  fever,  variola,  etc. 

Symptoms.  —The  area  of  diseased  tissue  may  be  located 
in  any  part  of  the  nervous  system  and  there  may  be  quite 
a  number  of  affected  areas.  Furthermore,  the  disease 
may  be  of  various  degrees  of  severity,  and  the  svmptoms, 
which  are  but  the  expression  of  the  locality  and  intensity 
of  tlie  disease,  may  make  the  most  varied  clinical  pictures. 
There  may  be  an  entire  absence  of  symptoms  of  disease 
of  the  nervous  system,  although  nodules  of  sclerosed 
nerve  tissue  are  found  post  mortem ;  or  the  disease  may 
simulate  various  different  organic  or  functional  nervous 
diseases.  But,  nevertheless,  the  sclerosis  seems  to  have 
a  predilection  for  certain  parts  of  the  nervous  system, 
and  we  find,  accordingly,  in  many  cases  similar,  and  al- 
most characteristic,  clinical  manifestations. 

A  cerebral  and  a  spinal  form  of  multiple  sclerosis  are 
sometimes  spoken  of,  but  usually  both  brain  and  cord 
become  involved  in  the  disease,  though  it  may  have  been 
present  in  the  one  some  time  before  it  developed  in  the 
other.     Generally  the  spinal  cord  is  first  affected. 

The  disease  usually  begins  very  insidiously  and  is  slow 
in  its  progress;  in  rare  instances  it  has  an  abrupt  begin- 
ning, perhaps  is  ushered  in  by  an  apoplectiform  attack. 
The  earliest  symptoms  may  be  of  cerebral  origin,  such 
as  headache,  vertigo,  ataxic  gait,  and  slight  psychic  dis- 
turbances; or  there  may  be  a  sliglit  tremor  in  one  or  both 
hands;  but  more  frequently  the  symptoms  are  those  of 
spastic  paralysis. 

At  first  there  is  weakness  of  one  leg,  then  of  both,  at- 
tended by  some  ditliculty  in  walking.  Gradually,  with 
increasing  paresis  of  the  limbs,  there  appear  muscular 
rigidity,  especially  brought  on  by  active  or  passive  move- 
ments, exaggerated  tendon  reflexes,  spa.stie  gait,  and, 
finally,  rigid  contractures  of  the  limbs.  The  paresis, 
and,  to  a  less  extent,  the  nuiscular  rigidity,  etc.,  at  a  later 
period  affect  the  uj)per  i'xtrcniities.  and  to  these  is  sub- 
sequently added  another  motor  symptom — one  of  the 
most  prominent  and  characteristic  of  this  disease — the 
so-called  intention  tremor,  l.t.,  tremor  during  the  per- 
formaDce  of  a  voluntary  act.     Before  it  is  otherwise 


noticeable,  it  may  be  observed  in  the  handwriting  or 
other  delicate  movements  of  the  fingers,  especially  if  the 
act  is  slowly  performed.  The  writing,  if  carefully  ob- 
served, will  be  seen  to  be  full  of  small  indentations  which 
occur  with  great  regularity,  indicating  that  the  tremor  is 
rhythmical.  When  the  tremor  is  well  marked  any  vol- 
untary movement  w^ill  cause  it  to  appear,  and  it  may  be 
seen  to  some  extent  during  rest.  A  common  method  of 
eliciting  the  symptom  is  to  ask  the  patient  to  put  a  glass 
of  water  to  his  lips.  The  tremor  increases  and  the  oscil- 
lations of  the  hand  are  greater  as  the  latter  approaches 
the  mouth.  The  trembling  may  become  so  violent  that 
all  the  water  is  thrown  out  of  the  glass.  When  tlie  pa- 
tient is  sitting  quietly  either  there  is  no  tremor,  or  slight 
movements  oi  the  h^ui  and  trunk  may  be  observed.  If 
he  now  perform  a  voluntary  act,  as  lifting  an  arm,  the 
tremor  in  the  head  and  trunk  increases  at  the  same  time 
that  there  is  tremor  of  the  acting  meml)er.  When  he  at- 
tempts to  walk  there  may  be  such  violent  tremor  of  the 
limbs  and  trunk  as  to  make  walking,  or  even  standing, 
almost  impossible.  On  tlie  other  hand,  when  the  patient 
lies  down  and  every  part  is  well  supported  no  tremor 
appears.  None  is  observed  during  sleep.  It  is  increased 
by  emotional  excitement. 

All  the  voluntary  muscles  may  be  thus  affected,  the 
head  as  well  as  the  trunk  and  limbs.  Tremor  in  the  face 
is  less  commonly  seen,  tliough  there  may  be  irregular 
movements,  choreic  in  character. 

The  distinctive  features  of  the  tremor  are  that  it  is 
rhythmical,  and  that  it  occurs  only  with  muscular  efforts. 
A  very  few  cases  have  l)een  reported  in  which  it  con- 
tinued even  in  rest,  but  such  cases  are  exceedingly  rare. 
The  tremor  is  not  found  in  all  cases.  It  probably 
depends  on  the  locality  of  the  disease.  It  also  disappears 
in  any  part  when  the  latter  has  become  completely  para- 
lyzed*. 

The  tremor  can  usually  be  easily  distinguished  from 
that  of  other  diseases.  In  paralysis  agitans,  in  the  be- 
ginning (and  it  is  only  then  that  the  two  diseases  could 
easily  be  confounded),  only  a  few  fingers  are  affected, 
and  the  oscillations  are  fine  and  very  rapid.  At  the  same 
time  the  tremor  lias  somewhat  the  character  of  coordi- 
nated movements.  Thus  the  movement  of  the  thumb 
upon  the  fingers  has  been  likened  to  that  of  counting 
money,  rolling  pills,  etc.  The  tremor  of  multiple  scle- 
rosis IS  large  and  coarse,  with  no  appearance  of  coordi- 
nated action.  In  paralysis  agitans,  furthermore,  the 
tremor  is,  to  some  extent,  controlled  by  voluntary  move- 
ment, and  increases  with  rest,  and  the  head  is  very  rare- 
ly affected.  When  the  tremor  is  violent  it  may  have  the 
appearance  of  the  movements  of  chorea.  But  the  latter 
occur  during  repose  as  well  as  during  volitional  acts, 
and  they  cause  an  intended  movement  to  be  made  very 
irregularly;  on  the  other  hand,  in  multiple  sclerosis  the 
general  direction  of  any  movement  is  maintained,  but  the 
line  of  movement  is  an  undulating  one,  the  undulations 
playing  equally  up  and  down  along  the  central  line  of 
direction. 

The  next  two  svmptoms  seem  to  be  similar  in  character 
to  the  tremor.  The  first  is  nystagmus,  a  very  common 
symptom,  and  of  value  in  diagnosis.  When  not  other- 
wise noticeable,  it  may  be  made  manifest  by  movements 
of  the  eyes,  strong  convergence*  or  forced  movements  in 
some  direction.  The  other  symptom  is  scanning  speech. 
Other  changes  of  speech  are  sometimes  present,  but  this 
is  the  most  common  and  most  characteristic,  and,  there- 
fore, of  high  diagnostic  value.  The  speech  is  slow  and 
dragging,  each  syllable  being  pronounced  separately  as 
in  the  slow  scanning  of  verse^  and,  therefore,  termed 
scanning  speech.  If  the  patient  attempts  to  speak  more 
rapidly,  his  words  are  likely  to  be  so  jumbled  together 
as  not  to  be  at  all  understood.  The  voice  is  monotonous 
to  the  highest  degree.  There  is  often  tremor  of  the  lips 
at  the  same  time,  and,  on  laryngoscopic  examination, 
there  has  been  found  to  be  diminished  tension  of  the  vocal 
cords. 

Other  ocular  symptoms  l)eside8  nystagmus  are  fre- 
quently found.    Double  vision,  due  to  paralysis  of  some 
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of  the  external  muscles  of  the  eye,  occurs,  just  as  in 
locomotor  ataxia,  either  as  a  transient  s3'mptom  at  an 
early  period  of  the  disease,  or  as  a  permanent  condition 
at  a  later  stage.  Amblyopia  is  also  a  common  symptom. 
Generally  there  is  only  impaired  vision,  not  complete 
blindness.  The  ophthalmoscope  reveals,  in  these  cases, 
a  discoloration  of  the  discs,  due  to  a  degree  of  atrophy  of 
the  optic  nerves. 

Headache  and  vertigo  are  often  present,  both  in  the 
early  and  in  the  later  stages  of  the  disease.  The  vertigo 
often  occurs  in  paroxysms.  Occasionally  it  is  due  to  the 
double  vision,  but  more  frequently  it  is  quite  indepen- 
dent of  the  latter  condition. 

The  mental  symptoms  often  play  an  important  rdle. 
Sight  psychic  symptoms  may  be  manifested  in  the  be- 
ginning of  the  disease  if  the  latter  first  affects  the 
brain,  but  the  graver  symptoms  are,  usually,  late  mani- 
festations. Change  in  disposition,  irritability,  loss  of 
self-control,  a  tendency  to  laughing  and  crying,  are  com- 
mon conditions.  A  certain  impairment  of  intellect — 
weakened  memory,  a  degree  of  apathy,  etc. — is  also  not 
uncommon.  But  a  high  degree  of  dementia  is  rare.  It 
is  likely  to  occur  only  when  the  disease  begins  at  an  early 
age  and  there  is  arrested  development  of  the  brain,  or 
when  the  pathological  process  is  very  acute.  Different 
forms  of  insanity  are  sometimes  obs(*rved,  most  frequent- 
ly melancholia,  occasionallv  delusional  insanity. 

Apoplectiform  seizures,  like  those  seen  in  general  pa- 
ralysis, are  important  symptoms.  They  occur,  accordmg 
to  Charcot,  in  one-fifth  of  all  cases.  After  slight  pro- 
dromal symptoms,  headaches,  etc.,  coma  develops  within 
a  few  hours,  the  temperature  rapidly  rises,  often  reaching 
104"  or  105°  P.,  and  at  the  same  time  the  face  is  flushed 
and  the  pulse  rapid.  Hemiplegia,  with  flaccidity  of  the 
paralyzed  muscles,  is  soon  observed.  Within  a  day  or 
two  consciousness  returns,  the  temperature  falls,  and, 
within  a  comparatively  brief  period,  the  paralysis  disap- 
pears. Such  attacks  may  occur  every  few  months,  or 
very  rarely.  They  usually  leave  the  patient  in  a  perma- 
nently worse  condition,  thus  markine  the  progress  of  the 
disease.  Sometimes  the  patient  dies  in  the  attack. 
These  seizures  are  very  much  like  those  of  apoplexy,  but 
post-mortem  examinations  reveal  no  anatomical  basis  for 
them. 

In  the  foregoing  have  been  given  the  most  common 
symptoms  of  multiple  sclerosis,  those  found  in  the  major- 
ity of  cases.  But,  on  account  of  the  disttibution  of  the 
diseased  areas,  various  other  symptoms  may  be  mani- 
fested. Thus  the  disease  may  attack  the  posterior  col- 
umns of  the  cord,  and  ataxia,  pain,  anaesthesia,  parces- 
thesia,  etc.,  will  be  i)resent;  or  it  may  involve  the  gray 
matter,  when  atrophy  and  paralysis  of  muscles  will 
ensue.  Or  the  disease  may  involve  the  whole  thickness 
of  the  cord  and  produce  the  symptoms  of  transvei'se 
myelitis.  When  the  posterior  as  well  as  the  antero-lat- 
eral  colunms  are  affected,  many  of  the  appearances  of 
spastic  paralysis  are  likely  to  be  absent,  especially  the 
exaggerated  tendon  reflexes.  Symptoms  referable  to  the 
bladder  and  to  the  rectal  and  genital  functions  are  also 
likely  to  appear.  If  the  disease  involve  the  nuclei  of  the 
facial,  hypoglossal,  and  pneuraogastric  nerves,  the  ordi- 
nary symptoms  of  liibio-glosso- laryngeal  paralysis  will 
be  manifested,  and  various  local  cerebral  symptoms  ma}' 
appear,  according  to  the  location  of  the  foci  of  disease. 

The  course?  of  llie  disease  is  a  very  chronic  (me.  Char- 
cot has  divided  it  into  three  stages — a  (ii  vision  applicable 
to  thos<*  cases  which  present  the  common  clinical  picture. 

The  first  sta^e  is  from  the  l>eginning  of  the  disease  to 
the  period  of  comj)lete  disability  from  paralysis  and  con- 
tractures of  the  limbs.  This  stage  may  last  for  from  two 
to  .six  years  or  longer.  The  symptoms  are  very  slow  in 
their  progress.  They  begin  as  spinal  or  cerel)ral,  but 
both  .sets  of  .symptoms  appear  before  this  stage  is  termi- 
nated. There  is  often  an  arrest  of  the  symptoms,  or  even 
improvement,  which  iudetiintely  prolongs  this  stage,  and 
may  give  rise  to  delusive  hopes  of  complete  restoration 
to  health. 

The  second  stage,  that  of  the  fully  developed  disease, 


may  last  also  for  from  two  to  six  years.  There  seems  to 
be  little  change  in  the  patient  during  this  period,  and, 
though  entirely  helpless,  he  seems  not  to  suffer  in  gen- 
eral health. 

The  third  stage  is  that  of  decline.  The  general  health 
is  affected,  there  are  loss  of  appetite,  wasting,  etc.  Cys- 
titis, decubitus,  pyaemia,  etc.,  may  hasten  tne  end.  Or 
the  latter  may  be  due  to  an  increase  in  the  bulbar  symp- 
toms, or  to  an  apoplectiform  attack.  More  frequently 
a  fatal  termination  is  caused  by  an  intercurrent  affection 
— pneumonia,  typhoid  fever,  or,  above  all,  phthisis. 

The  average  length  of  the  disease  is  from  six  to  eight 
years.  In  rare  cases  it  terminates  in  a  year  or  two ;  oc- 
casionally it  lasts  twenty  years. 

Morbid  Anatomy. — The  pathological  changes  can 
usually  be  seen  by  the  naked  eye.  They  consist  of  nu- 
merous patches  or  noilules  of  sclerosed  tissue  scattered 
throughout  the  nervous  system.  The  nodules  var}'  in 
size  from  merely  microscopical  proportions  to  an  object 
as  large  as  a  chestnut  or  larger;  they  are  rounded  or  ir- 
regular in  shape,  and  may  often  be  seen  on  the  surface  as 
slight  prominences  or  depressions,  but  are  found  in  larger 
number  when  sections  of  the  brain  and  cord  are  made. 
Their  color  is  mostly  of  a  gray  or  rcddish-^ray ;  they  are 
translucent,  and  have  a  firm,  often  cartilaginous,  consist- 
ence. Many  of  the  nodules  arc  of  the  same  color  as  the 
surrounding  tissue,  and  are  only  distinguished  by  their 
consistence.  In  rare  instances  a  few  may  be  softer  than 
the  normal  tissue,  probably  indicating  recent  disease; 
most  of  the  nodules,  on  the  other  hand,  are  firmer  than 
the  normal  tissue,  doubtless  being  of  very  old  standing, 
for  such  cases  come  to  the  post-mortem  table  only  after 
the  dLsease  has  existed  a  long  time.  The  nodules  seem  to 
be  quite  distinctly  circumscribed,  but  the  microscope  re- 
veals the  fact  that  they  merge  imperceptibly  into  the 
healthy  tissue.  They  are  also  quite  distinct,  as  a  rule, 
though  occasionally  they  blend  into  one  another.  In 
rare  instances  there  has  been  found,  in  both  the  brain 
and  the  spinal  cord,  a  diffuse  sclerosis  which,  to  some  ex- 
tent, has  united  the  scattered  nodules.  On  the  other 
hand,  secondary  degeneration  s(»ems  rarel}',  if  at  all,  to 
develop  from  the  disseminated  disease. 

The  number  of  nodules  found  in  a  single  instance  may 
be  very  small,  or  may  run  into  hundreds.  Their  distri- 
bution in  the  cord  is  very  irregular.  In  some  sections 
they  may  be  found  in  the  anterior,  in  others  in  the  pos- 
terior, columns;  in  still  others  in  the  gray  matter,  or  they 
may  involve  all  these  parts  in  the  same  si^ction.  Usually 
a  large  number  of  nodules  are  found  in  the  medulla, 
pons,  and  crura  cerebri.  It  is  very  rare  that  these  parts 
are  found  free  from  disease.  In  the  hemispheres  the 
walls  of  the  ventricles,  corpus  callosum,  and  centrum 
ovale  are  favored  seats  of  the  disease.  In  the  latter  two 
localities  the  nodules  are  often  quite  large.  Usually 
nodules  are  also  found  in  the  large  ganglia,  while  the 
cortex  generally  escapes.  But  few  nodules  are,  as  a 
rule,  found  in  the  cerebellum,  and  these  in  the  central 
white  matter.  Similar  nodules  may  be  found  in  the 
nerves,  most  frequently  in  the  optic  nerves,  but  occasion- 
ally in  the  hypoglossal,  the  nerves  of  the  eye,  and  the 
roots  of  the  spinal  nerves. 

The  microscopical  appearances  are  those  of  interstitial 
myelitis.  The  nodules  are  mostly  new  connective  tissue 
composed  of  very  fine  wavy  flbrillte.  But  in  this  new 
tissue  the  axis  cylindera  of  the  nerve  fibres  can  usually 
be  found  in  large  numbers,  though  their  medullary 
sheaths  have  disappeai*ed.  This  is  especially  true  of  the 
nodules  in  the  spinal  cord. 

At  one  of  the  meetings  of  the  Societj'  of  German  Natu- 
ralists and  Physicians,  Adamkiewicz  expressed  the  opin- 
ion that  the  disease  is  not  interstitial,  but  develops 
primarily  in  the  nervous  tissue,  beginning  in  the  me<lul- 
lary  sheaths  of  the  nerves.  He  bases  his  opinion  upon 
results  obtained  by  a  new  method  of  staining  the  nervous 
tissue.  His  view  is  altogether  at  variance  with  that 
formerly  held,  and  may  be  looked  upon  with  doubt,  at 
least  until  further  corroboration  is  forthcoming. 

MouniD  PnvsioiAKJV  — Many  of   the   symptoms  are 
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easily  explained  by  the  lesions  found :  psychic  symptoms 
by  disease  of  the  hemispheres,  bulbar  symptoms  by  le- 
sions of  the  medulla,  muscular  atrophy  by  lesions  in  the 
anterior  comua,  anaesthesia  and  ataxia  by  disease  of  the 
posterior  columns,  spastic  paralysis  by  disease  of  the  an- 
tero-lateral  columns — in  some  instances  cerebral  lesions 
may  produce  the  same  symptoms, — while  amblyopia  and 
some  other  symptoms  are  often  due  to  nodules  in  the 
nerres  themselves. 

The  long  retention  of  the  axis  cylinders  accounts  for 
the  usual  presence  of  paresis  rather  than  paral3'sis,  for  the 
aniesthesia  being  slight,  for  the  amblyopia  rarely  advanc- 
ing to  complete  blindness,  etc.  (In  locomotor  ataxia  there 
are  also  numerous  axis  cylinders  in  the  sclerosed  area, 
and  the  symptoms  usually  point  to  only  a  partial  loss  of 
function.)  Charcot  attributes  the  tremor  to  the  same  con- 
dition. He  supposes  that  the  axis  cylinders  continue  to 
carry  voluntary  impulses,  but,  because  they  are  bared  of 
their  medullary  sheaths,  they  carry  them  in  an  irregular, 
jerking  manner,  and  hence  the  oscillations  in  the  volun- 
tary movements.  While  this  must  be  considered  a  mere 
theory,  we  can  speak  with  more  positiveness  of  the  loca- 
tion of  the  lesion  as  a  cause  of  the  tremor.  It  seems  to 
be  due  to  nodules  in  the  medulla  and  pons,  or,  at  least,  in 
the  basilar  portions  of  the  brain.  In  a  few  cases,  in 
which  the  disease  was  limited  to  the  cord,  no  tremor  was 
observed.  On  the  other  hand,  when  tremor  was  observed 
during  life  nodules  were  always  found  in  the  medulla 
and  pons;  when  it  was  not  observed,  these  parts  were  not 
affected  to  any  extent. 

With  a  considerable  degree  of  doubt,  we  may  attribute 
the  nystagmus  to  lesions  in  the  corpora  quadrigemina,  the 
scanning  speech  to  lesions  in  the  medulla,  the  vertigo  to 
lesions  in  the  medulla  or  cerebellum.  A  satisfactory  ex- 
planation of  the  apoplectiform  attacks  has  not  yet  been 
given. 

Diagnosis. — In  some  instances  a  diagnosis  is  made  with 
the  greatest  ease,  in  others  it  is  almost  impossible  to  make 
a  diagnosis.  The  most  common  clinical  picture — paresis 
of  the  extremities  with  exaggerated  tendon  reflexes,  in- 
tention tremor,  nystagmus,  scanning  speech,  amblyopia, 
etc. — is  so  characteristic  that  it  cannot  be  mistaken.* 
But  some  of  the  most  characteristic  symptoms  may  be 
wanting,  and  then  the  diagnosis  is  much  more  difficult. 
In  this  case  the  indications  of  multiplicity  of  lesions  and 
the  very  chronic  course  of  the  malady  must  be  the  guides 
to  diagnosis.  When  the  disease  is  limited  to  the  spinal 
cord  one  can  scarcely  do  more  tban  guess  in  distinguish- 
ing it  from  other  forms  of  myelitis.  In  such  cases  one 
must  be  on  the  lookout  for  cerebral  symptoms.  Optic 
atrophy  is  often  a  valuable  diagnostic  symptom,  not  only 
in  this  instance,  but  in  excluding  hysteria  or  other  func- 
tional diseases  which  may  simulate  multiple  sclerosis. 

When  the  sclerosis  affects  only  the  brain  it  may  present 
some  of  the  manifestations  of  brain  tumor.  Here,  too,  the 
indications  of  a  multiple  lesion  and  the  very  slow  course 
of  the  disease  may  clear  up  the  diagnosis.  But  there 
is  another  important  distinction,  in  that  brain  tumors 
produce  to  a  large  extent  general  symptoms,  those  of  in- 
tracranial pressure,  such  as  severe  headache,  convulsions, 
and  double  optic  neuritis;  while  sclerosis  produces 
merely  local  symptoms,  those  indicating  the  loss  of 
function  of  the  part  affected  by  the  disease. 

The  tremor  of  alcohol,  lead,  and  mercurial  poisoning 
might  be  mistaken  for  this  disease,  but  concomitant 
symptoms  and  the  history  of  a  cause  will  establish  the 
diagnosis.  The  tremor  of  paralysis  agitans,  with  which 
this  disease  was  formerly  confounded,  is  easily  distin- 
guished by  the  appearance  of  the  tremor,  its  being  con- 
trolled to  some  extent  by  voluntan'  effort  and  increased 
during  rest,  and  its  very  rarely  affecting  the  muscles  of 
the  head  and  neck.     P^urthennore,  paralysis  agitans  is 


•  Scbuler  reported  a  case  of  tumor  of  the  ri^ht  bemlspbere^  In  the 
neiiirhbortaood  of  the  biland  of  ReiK  which  produced  the  tTi>ical  clini- 
cal picture  of  multiple  scleroKis,  and  Westphal  reported  two  cases 
with  similar  histories,  in  which  no  pathological  cbanjres  were  found 
poet  mortem.  Rut  these  are  such  rare  occurrences  as  not  materially 
to  tmptJbr  tlie  diagnostic  value  of  this  clinical  picture. 


rarely  found  in  persons  under  forty  years  of  age,  while 
multiple  sclerosis  rarely  occurs  after  thirty,  and.  apart 
from  the  tremor,  the  symptoms  of  the  two  diseases  are 
quite  different. 

Prognosis.— Charcot  believes  that  the  disease  may 
sometimes  be  cured,  but  the  opposite  view  is  generally 
entertained,  though  its  arrest  and  even  improvement 
for  a  number  of  years  have  been  observed.  It  usually 
runs  a  verv  protracted  course.  When  at  its  inception  it 
manifests  itself  in  various  parts  of  the  nervous  system 
at  the  same  time,  it  is  likely  to  run  a  more  rapid  couree. 
The  occurrence  of  apoplectiform  seizures,  cystitis,  bulbar 
symptoms,  etc.,  indicates  the  approach  of  a  fatal  termi- 
nation. 

Treatment. — The  same  treatment  is  applicable  as  in 
other  forms  of  chronic  myelitis.  (See  Spifiai'  Card  Ihteat^^ 
in  Vol.  VU.)  Philip  Zenner, 

NERVI. — The  town  of  Nervi  stands  upon  a  narrow, 
shelf-like  plateau  which  intervenes  iK'tween  the  base  of 
an  outlying  spur  or  side  range  of  the  Apennines  and  the 
shore  of  the  Mediterranean  Sea,  at  a  point  some  six  miles 
distant  from  Genoa,  in  a  southeasterly  direction.  The 
general  trend  of  the  coast  line  along  what  is  known  as 
tbe  Riviera  di  Levante,  or  Eastern  Riviera,  between  Genoa 
and  Spezia,  is  from  northwest  to  southeast;  but,  as  in 
the  case  of  the  Western  Riviera,  the  regularity  of  the  line 
is  frequently  interrupted  by  the  occurreni»e  of  bays, 
which  are  guarded  by  rockyheadlands,  jutting  into  the 
sea  from  the  main  chain  of  the  Apennines,  just  as  similar 
headlands  along  the  Western  Riviera  reach  down  to  the 
sea  from  the  Maritime  Alps.  The  scenery  along  this 
coast  is  consequently  very  similar  to  that  of  the  Western 
Riviera,  and,  as  the  writer  can  testify  from  personal  ex- 
perience, it  is  exceedingly  picturesque  ancf  beautiful. 
The  width  of  the  little  plateau  upon  which  Nervi  is 
built  does  not  exceed  a  quarter  of  a  mile ;  its  elevation 
above  sea-level  is  very  inconsiderable,  and  probably 
does  not  exceed  one  hundred  feet.  The  shore  line  at 
Nervi  runs  nearly  due  east  and  west;  the  spur  or  side 
chain  of  the  Apennines  already  mentioned,  consisting  of 
three  separate  mountain  peaks,  extends  parallel  with  the 
shore,  immediately  back  of  the  town.  The  most  wes- 
terly and  terminal  peak  of  this  side  range  is  only  about 
seven  hundred  or  eight  hundred  ft»et  high,  and  it  is  cov- 
ered to  its  top  with  a  growth  of  olive  trees;  the  other 
two  peaks  are  much  higher  (about  twenty-five  hundred 
feet),  and  their  summits  consist  of  bare  rock. 

The  town  of  Nervi  has  a  population  of  a  little  over 
three  thousand,  and  it  is  built,  in  the  straggling  fashion 
so  familiar  to  travellers  who  have  visited  the  Italian 
coasts,  along  the  old  Genoa  and  Spezia  post  road.  At 
this  point  the  road  does  not  skirt  the  shore,  but  hugs  the 
base  of  the  hills,  so  that  the  town  stands  close  under  the 
shelter  of  their  steep  slope,  and  is  effectually  protected 
from  northerly  winds.  From  easterly  winds  it  is,  in 
common  with  all  points  along  the  Eastern  Riviera,  pro- 
tected in  great  measure  by  the  main  chain  of  the  Apen- 
nines. The  northeast  wind  is  not  effectually  kept  out, 
but  gains  access  through  gaps  in  the  hills,  and  is  some- 
times strongly  felt  at  Nervi.  "The  northwest  wind,** 
says  Dr.  Sparks,  **  is  also  not  unknown,  and  Dr.  Thilenius 
says  of  it,  *The  most  dangennis  wind  and  the  wind 
which  is  always  the  most  violent,  is  the  cold,  cutting, 
dry,  and  bitter  northwest. ' "  The  warm,  damp,  relaxing 
"  scirocco  "  wind,  blowing  from  the  southeast,  is  also  of 
frequent  occurrence. 

The  rainfall  at  Nervi  is  heavier  than  along  the  West- 
em  Riviera.  The  average  fall  in  each  of  the  six  colder 
months  of  the  year,  derived  from  seven  years  of  observa- 
tion, is  quoted  by  Dr.  Sparks  from  Dr.  Thilenius  as  fol- 
lows: November,  6  inches;  December,  4.88 inches;  Janu- 
ary, 4.78  inches;  February,  3.28  inches;  March,  4.49 
inches;  April,  2.20  inches.  In  the  winter  of  1876-77  the 
number  of  rainy  days,  including  days  on  which  slight 
showers  occurred,  during  the  nionthsof  December,  Jan- 
uary, February,  and  March,  was  48.  At  Men  tone,  during 
the 'same  period,  27  such  days  occurred  (Sparks).    Thfi 
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season  is  spoken  of  by  Dr.  Sparks  as  a  comparatively  dry 
one.  The  winter  of  1874-75,  on  the  other  band,  appears 
to  have  been  at  Nervi  an  exceptionally  wet  one,  for  Dr. 
Sparks  quotes  Dr.  Thilenius  to  the  effect  that  during 
that  season  ^'it  rained  almost  incessantly  for  three 
months,  day  and  night,  and  the  air  was  so  saturated  with 
moisture  that  there  was  scarcely  any  difference  between 
tiie  wet-  and  dry -bulb  thermometers."  In  the  compara- 
tively dry  seasons  of  1875-76  and  1876-77  the  mean  rehi- 
tive  humidity,  measured  by  August's  psychrometer,  and 
quoted  by  Dr.  Sparks  from  Dr.  n.  J.  Thomas,  of  Baden- 
Weiler,  was  as  follows: 


Dec. 

Jan. 

Feb. 

March. 

April. 

1875-76  

64.0 
75.0 

60.0 
63.3 

64.8 
61.4 

66.7 
68.5 

72.7 

1876-77 

Dr.  Kisch  *  gives  the  mean  relative  humidity  of  Nervi 
as  62.9  to  66.6  per  cent.  So  far  as  these  figures  go,  they 
appear  to  indicate  greater  dryness  of  the  atmosphere  at 
Nervi  than  exists  at  Mentone,  yet  Drs.  Weber'  and 
Sparks  *  both  pronounce  the  climate  of  Nervi  to  be  moist- 
er  than  that  of  Mentone. 

At  Genoa,  which,  it  will  be  remembered,  is  only  six 
miles  distant,  the  mean  relative  humidity  is  decidedly 
less  than  it  is  at  Mentone,  and  during  the  prevalence  of 
northerly  winds  it  falls  very  low  indeed,  below  twenty 
per  cent. ;  occasionally  as  low  as  eight  or  nine  per  cent. 
On  the  other  hand,  when  the  "scirocco"  blows,  the  air 
at  Genoa  becomes  very  moist.  Dr.  Hann,  in  his  "  Hand- 
buchder  Klimatologie,'' gives  the  mean  relative  humidity 
of  Genoa,  for  the  five  months  November  to  March,  as 
fifty-seven  per  cent.  Now  the  free  exposure  of  Nervi  to 
the  moisture-laden  southerly  winds  and  its  shelter  against 
the  cold,  drying,  northerly  winds  characteristic  of  the 
Genoa  climate,  would  no  doubt  combine  to  effelit  a  great 
modification  of  the  mean  of  humidity  at  the  former  place 
when  conipareil  with  that  of  the  latter;  a  modification, 
namely,  in  the  direction  of  a  higher  percentage  of  satu- 
ration. Yet,  taking  into  account  the  close  proximity  of 
Nervi  to  Genoa,  and  the  relative  humidity  figures  for 
Nervi  given  in  Dr.  Sparks'  book,  it  seems  not  impos- 
sible that  this  writer  and  Dr.  Weber,  in  pronouncing  the 
Nervi  winter  climate  moister  than  that  of  Mentone,  have 
confounded  the  two  factors  of  minfall  and  humidity. 
The  rainfall  of  Genoa  is  far  greater  than  it  is  along  the 
Western  Riviera;  the  mean  relative  humidity  is,  on  the 
other  hand,  very  considerably  less;  and  no  better  exam- 
ple than  this  feature  of  the  Genoa  climate  can  be  adduced 
in  support  of  what  has  alrc^ady  been  said  in  the  article  on 
Climate  (tirst  edition),  viz.,  that  *'  The  humidity  of  the  at- 
mosphere can  by  no  means  be  measured  by  the  amount  of 
the  rainfall."  Probably  the  variations  in  the  atmospheric 
humidity  at  Nervi  are  much  greater  in  amount  and  more 
frequent  in  occurrence  than  they  are  at  Mentone.  "In 
spite  of  its  raininess, "says  Dr.  Sparks,  "the  soil  of  Nervi 
— clay  slate — is  ftivorahle  to  its  rapid  drying." 

As  to  the  winter  temperature  of  Nervi,  it  appears  to  be 
about  the  same  as  that  of  Mentone.  Dr.  Kisch  '  tells  us 
that  the  temperature  of  the  two  places  is  similar  in  re- 
spect to  its  mean  and  to  its  variations.  The  observations 
of  General  Brocchi,  during  the  years  1849-64,  give  the 
mean  temperatures  of  November  and  December  for  thir- 
teen years,  and  those  of  January,  February,  ^larch,  and 
April  for  fourteen  years;  they  are  (juoted  by  Dr.  Sparks' 
as  follows:  November,  55.31;  December,  47.J^4  ;  Jan- 
uary, 46.36  :  February.  47.8  ;  March.  49  ;  April.  58. 1\ 

The  absolute  reliability  of  these  tigures  is  not  vouched 
for  by  Dr  Sparks,  as  he  explains  tliat  he  "knows  noth- 
ing of  the  arniujijeinent  of  the  instruments  or  hours  of 
reading." 

The  following  table,  showing  a  comparison  of  the 
Nervi  and  Mentone  tenipemtures  for  a  single  winter,  is 
(juoted  from  Dr.  Sparks'  book,  its  figures  being  derived 
from  calculations  by  Dr.  Sparks,  based  upon  observations 
published  by  Herr  Scliulze,  in  his  work  on  the  health  re- 
sorts of  the  Riviera,  and  of  Middle  and  Lower  Italy.* 


Tkmperaturks  at  Nkrvi  a.nd  at  Mrntonk,  Winter  of  1874-75. 

(SparkB.) 


March. 


Mean  temperature  at  8  a.m. 

Ner?l 

Mentone 

Mean  temperature  at  2  p.m. 

Nervi 

Mentone 

Maximum  temperature. 

Nervi 

Mentone 

Minimum  temperature. 

Nenrl 

Mentone 


Nov. 

Dec 

6S.0 

48.2 

Jan. 

Feb. 

66.0 
54.0 

51.0 
60.5 

U.O 
44.5 

S0.5 
50.3 

36.5 
63.6 

58.0 
56.0 

60.3 
50.0 

70.5 
70.6 

66.0 
64.0 

66.0 
64.0 

61.0 
65.0 

44.0 
4«.0 

41.0 
42.0 

m 

U.O 
46.0 

86.0 
86.0 

49.0 
49.8 

55.4 
57.5 

64.0 
66.0 

44.0 
48.0 


The  following  data  for  mean  temperature  at  8  p.m.  and 
for  absolute  minimum  temperature  at  Nervi,  during  the 
months  of  December,  1876,  and  January,  February,  and 
March,  1877,  are  quoted  by  Dr.  Sparks  from  an  article  by 
Dr.  H.  J.  Thomas  in  the  tkrliner  klinisehe  WochenscIiHft. 
The  figures  for  the  mean  temperature  are  as  follows: 
December,  51.5";  January,  49.3**;  February,  47.2*'; 
March,  47.4**  F.  The  minimum  temperature  observed 
was  85.2**  on  March  2d,  1877.  It  is  worthy  of  note,  in 
connection  with  this  last-quoteil  figure,  that  a  minimum 
temperature  of  25. 5**  was  recorded  in  the  **  West  Bay  "  of 
Mentone  during  this  same  month.  Moreover,  if  one  may 
judge  from  a  table  of  monthly  highest  and  lowest  tem- 
peratures at  Mentone  which  is  given  by  Dr.  Sparks  in 
his  account  of  that  place,  it  would  appear  that  this  winter 
season  of  1876-77  was  not  an  unusually  warm  one  on  the 
Western  Riviera,  and  that  March,  1877,  was  exceptionally 
cold ;  and  it  is  reasonable  to  infer  that  such  was  also  the 
case  along  the  Eastern  Riviera.  If  such  was  the  case,  and 
if  Dr.  Thomas*  observations  were  made  under  like  con- 
ditions with  those  of  Messrs.  Freeman  and  Andrews  at 
Mentone,  the  greater  mildness,  or,  at  least,  the  greater 
ecfuability  of  the  Nervi  as  compared  with  the  Mentone 
climate  would  be  illustrated,  although  not  accurately 
measured,  by  these  two  figures  alone. 

On  the  other  hand.  Dr.  Thomas*  8  p.m.  figures,  when 
compared  with  the  daily  mean  figures  of  Dr.  Brocchi, 
already  quoted,  show  a  decided  discrepancy  between  the 
two  sets  of  observations,  especially  if  we  assume,  on  the 
authority  of  the  Mentone  figures,  that  at  Nervi  the  win- 
ter of  1876-77  was  no  warmer  than  the  average. 

It  is  to  be  regretted  that  no  fuller,  more  extended,  and 
more  actuirate  observations  respecting  the  various  climatic 
factors  of  the  place  have  as  yet  been  made  and  recorded 
at  Nervi.  Nevertheless,  so  far  as  temperature  is  con- 
cerned, the  climate  is  undoubtedly  a  mild  one,  and  almost 
identical  in  this  respect  with  that  of  the  Western  Riviera. 
As  remarked  by  Dr.  Sparks:  **In  spite  of  the  want  of 
really  scientific  observations  on  the  climate  of  Nervi, 
there  is  no  doubt  of  the  mildness  of  its  climate.  The 
abundant  subtropical  vegetation,  and  the  growth  of 
standard  lemon  trees,  is  a  proof  of  this."  The  following 
ouotat ion  from  an  article  by  Dr.  Edward  Haughton  (Lon- 
don Lancet,  Deceml)er  13th,  1884)  is  interesting  as  illus- 
trating the  agency  of  mountain  shelter  in  the  production 
of  Nervi's  mild  winter  temperature.  In  February,  1884, 
this  gentleman  visited  Genoa,  Pegli,  and  Nervi,  all  on 
the  same  day,  for  the  express  purpose  of  making  obser- 
vations on  this  point.  ** The  result,"  as  he  tells  us,  **  was 
that  the  wind,  which  was  bitterly  cold  at  Genoa,  was 
much  milder  at  Pegli,  especially  in  the  valley  behind  the 
town,  while  it  was  perfectly  calm,  and  even  warm  at 
Nervi,  so  long  as  the  headlands  which  pmtect  the  place 
were  not  rounded  by  the  visitor."  The  same  point  is 
further  exemplified  in  a  striking  manner,  although  on  a 
small  scale,  in  what  Dr.  Sparks  tells  us  concerning  a 
sheltered  coast-walk  at  Nervi  itself;  and  everywhere 
along  this  part  of  the  It^ilian  coast  we  find  that  shelter 
from  cold  wind  and  exposure  to  the  sun  combine  in  vary- 
ing degrees  to  cause  marked  elevation  of  temperature, 
even  "in  the  dead  (f  winter."  At  Nervi  tlie  railway 
runs  between  the  town  and  the  sea.     "Below  the  rail- 
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wny.  and  juHt  before  tlic  rocky  sbore  lakes  its  deep 
ijcseent  ii)to  the  sea,  a  patti  a  few  feet  wide  has  been  cut 
jvlorg-  the  wige  of  (be  rock  tor  Ihe  use  of  the  coast 
^unnlamei],  aiiU  us  it  accum^ly  follows  the  iodentatloos 
of  tlie  roant  lioe.  and  is  absolutely  protected  from  tbe 
norlli  by  bigh  garden  walls,  or  by  part  of  the  rocky 
elope,  or  tiic  railway  embankmcDt,  wliile  it  gels  all  tbe 
soutbcrn  sun  in  its  full  force,  it  it  naturally  an  excellent 
promeoiide  for  invalids.  Here  they  can  walk  or  sit,  or. 
If  tliey  choose,  at  certain  points  descend  close  to  Ilic  sea, 
and  enjoy  a  t«nipeniture  of  64'-88'  F,.  while  in  the  High 
Street  of  Nervl  tlic  Iberniometer  at  tbe  same  time  is  not 
liigher  than  4a°  or  44".  Naturally  great  care  is  necessary 
to  be  provided  with  plenty  of  wraps  to  put  on  when  re- 
turning from  tbe  shore  lo  the  town." 

Of  amusements  for  the  invalid  there  appears  to  be  a 
£Tpat  dearth  at  Nervl,  and  the  facilities  for  the  making 
of  excursions  in  tbo  immediate  neighborbood  are  exceea- 
ingly  limited.  "The  neigbborhood  of  Ncrvi."  says  Dr. 
8parke,  "nffers  but  a  limited  Held  for  excursions  owing 
to  the  nearness  and  eteepnessof  the  bigh  hlllsul  the  back 
of  tbe  town.  Tbere  Is  do  drive  along  the  eliorc  clo.se  to 
Nervl,  ihougb  furtlier  wt-at  llie  road  at  some  places  near- 
ly overbangs  the  sea.  .  -  .  Poramiisementsof  all  kinds, 
except  rod-lishing.  Nervi  presents  iiltle  opportunity." 

[There  arc  three  lirsl-claas  hotels  at  Nervi  and  various 
pensions.  A  train  runs  every  quarter  of  an  hour  to  and 
from  Qenoa.  "  The  mild  but  Ionic  climate  of  Nervi  bas 
for  some  yeara  been  attmrting  every  seaBon  un  increasing 
number  of  visitors."'  EngliBh  physicians  are  to  be 
found  at  Nervi.— £.  0.  0.1 

Concerning  tbe  class  of  Invalids  who  should  be  recom- 
mended or  permitted  to  pass  a  winter  at  Nervi.  it  is 
Impossible  to  decide  with  any  degree  of  precision  until  a 
longer  and  more  thorough  series  of  meteorological  obser- 
vation s  shall  have  given  us  a  more  accurate  Knowledge 
of  the  local  climatic  peculiarities.  For  the  present  it  can 
only  be  said  that  the  general  features  of  the  climate  are 
those  of  the  Italian  Rivlem,  and  that  the  local  modiSca- 
tioDR  aresucbasrender  the  climate  less  exciting  llian  that 
of  Ibc  Western  liiviera  resorts.     Iliintintflon  SichartU. 
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sky  first  found  it  in  amphioxus,  and  subsequently  de- 
monstrated lis  occurrence  in  various  fish  types. 

The  canal  lies  in  front  of  the  true  or  secondary  blasto- 
pore and  traverses  tbe  uolochord.     According'to  Dur- 
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nal  In  Bomhinator. 
It  was  discovered 
liy  Oasser  *  in  goose 
embryos,  Draun  * 
lias  sbownlbat  both 
canals  may  lie  pres- 
ent in  various  bird 
embryos  at  a  stage 
when  there  are  six 
or  eight  pairs  of 
myotomes  and  tbe 
development  of  the 
Fio.  SlBCl-LonKliuUln»ISei'llMior«rroK'.    '^"    '*  1','^'    begin- 

Ovum  sboniy  sficr  uie  riusura  of  ibe  niDg.    The  neuren- 
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.Ui(,    M»lullary   canal;    M.,  front  of  the  biasto- 


Purbun.) 


NEURENTERIC  CANALS.-It  is  now  known  iliat  dur- 
ing the  very  early  stages  of  the  development  of  many 
vertebrates  there  Is  an  open  communication  between  the 
posterior  portion  of  the  medullary  canal  (spinal  cord)  and 
lire  entodermic  or  intestinal  canal.  To  this  communica- 
tion the  name  of  neurenlcric  canal  has  bei'n  apjilied. 
The  original  opening  of  tlin  arcbenleron  is  known  _ 
as  the  blastopore  (see  Vol.  II..  p.  4).  In  mammals,  ^ 
as  in  oilier  amnlotn.  it  Is  represented  by  the  pos- 
terior opening  to  the  exterior  of  the  notochordal 
<vnal.  It  has  now  been  oliserveil  in  various  ver- 
tebrates that  as  the  neural  ridges  or  medullary 
plates  develo])  backward  they  terminate  against  ^^ 
the  sides  of  the  lilastopore.  which  acquires  an  clon- 

Stcd  frinn.  H.v  their  further  growth  the  mulul- 
y  ])lutfH  close  over  across  the  long  blasloi>ore. 
in  such  a  manner  as  to  divide  it  Into  an  anterior 
portion  and  a  posterior  portion.  The  posterior  portion 
remains  pennanenilv  open  in  certain  ampliiliin  and  thus 
gives  rise  U>  the  anus,  or  it  may  close  over  (Fig.  niS9,  bl. . 
and  subeequentiv  ii|ien,  thus  giving  rise  indirectly  to  the 
anus.  The  anterior  portion  Isanopening  enclosed  within 
the  medullary  pUite  <ir  groove,  and  may  remain  open 
until  after  the  groove  bas  close<l  lo  form  a  canal  (Figs. 
5159,  S160.  ni),  tlie  true  neurenteric  canal,  which  cslab- 
lislips  a  direct  cominuiiieatinn  Iwfween  tbe  neund  and 
entodermal  tulies.  It  has  Ih'cii  observed  in  man  (Pig. 
5161,  yen.  (T).  It  mifrht  with  projiriety  be  termed  the 
canai  of  Eowalewsky,  from  its  discoverer.     Kowalcw- 


M»lullary  i 
tbe  entoderniic  caill)',  Ent,: 

The  two  canals  a 
pear  in  some  spe- 
cies at  tbe  same  time,  or  In  other  species  at  slightly 
different  stages.  The  posterior  canal  is  more  often 
oblitemted  In  birds  than  the  anterior.  In  the  duck  and 
in  Motacilla  tlava  the  canals  are  separated  both  In  the 
limes  and  positions  of  their  occurrence:  in  the  Australian 
paroquet  thej'  arc  both  present  conteniporaneously. 
although  the  neurenteric  passage  becomes  open  earli- 
est. Fig.  ,1101  represents  a  transverse  section,  which 
passes  through  the  neurenteric  canal  of  the  paroquet. 
In  liie  common  fowl  the  blastoporic  canal  appears  not 


Flo.  MSl.— TnotTem?  Swtlon  of  an  Embrro  Puuquet  lUeloialt- 
taciu)  lo  ihow  Ihe  Anirrlor  or  Tni«  Knirenliirlc  Csnal.  Kr.,  Ec- 
loderm:  JIfw.  iniouime:  .U'l..  mrdullary  ranalj  Ch.,  nolocbonl 
nliMTfld  bv  ttaeibonnpumim-Ir  ranal.  nc;  Eti(..  entoderm  ;  ni«., 
tAtler  Mu  Ifniua.l 


)  be  open  at  any  jicriiHl  after  the  formation  of  the 
ri  ml  live  streak. 
Another  canal,  which  was  first  satisfactorily  described 

f'  Braun,*  occurs  in  older  embryos.     Tlie  "  Enddarm  " 
Oasser  and  KOIliker  becomes  tbe  "  Bchwanzdanu " 
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(poslnnal  gut,  Balfour ')  of  older  embrj'os,  wliich  soon 
Di-comca  diviiletl,  al  \tail  ia  birclB.  into  a  dilated  terminal 

e>rtioii  and  n  cdirowcr  Qcck  com munf eating  with  tbc 
testinc  jiropcr.     The  posterior  Hectioo  tben  aubdivides, 
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suppose  the  cu 
nal  to  open  af 
ter  in  the  othtr 
l)efnre,  the  clog 
ure  of  the  poa- 
"  ■i^"".:r"  J— i«j.'  „:ir™"  terior  end  of  the 
:   Pr-vr.  primltlre  (move :    „  -  j  „  i  i  _  -  „ 

,   groove.     It  the 
"""■ '  homology  is  cor- 

rect it  may  be 
further  said  that  the  caual  ia  idcnticnl  witli  KupSer'i 
taiyelo-allaDttiidean  canal:  il  cannot  be  brought  into  rcla- 
tioD  with  the  development  of  tlie  allanlois.  as  believed 
by  Kupffer,"  as  the  allantoia  and  Enddarm  are  both 
formed  before  the  caual  appears. 

The  elgnidcaiice  of  the  three  canals  is  obscure.  The 
middle  one  sceme  iinquratiiinably  :he  temporarily  opeu 
secondary  blastopore.  The  flrat,  or  Gasacrian  canal,  is 
distinct  from  the  blastoporlc.  as  the  two  coexist,  and  ft 
Becma  desirable  that  this  canal  alone  should  be  calliyl 
nenreittfrie.  As  to  its  origin  or  signitlcance  nothing  ded- 
nile  can  he  said,  but  it  may  ho  suggested  (hat  It  was  the 


(compare  Balfour '. '),  This  may  have  been  the  coiidiliun 
In  the  earliest  vertebrates,  anil  the  neurenleric  cauul  now 
persists  as  a  rudimL-ntury  organ.  As  to  the  morpliolugi- 
cal  or  physiological  iii1«rprc-ta1joD  of  the  third  or  Braun's 
canal  no  satisfactory  suggcsllon  haa  been  made. 

It  seems  not  ImposHibre  tliat  a  persistent  neurcnterlc 
canal  may  occur  aa  an  excessively  rare  anomaly  in  the 
atlult.  Ch'trUi  fidgifiek  Miiwt. 


The  lltemtiirfl  Qf  Ihe  neurenlprir  mnnls  I*  all  ctimporalivpl 
knd  1b,  riir  llii-  ttviM  part.  Intluiled  In  nufs  ileallnff  villi  ' 
brriilivtml  BuliKcLa.  limii  nmlUHlim  baa  Hrliien  fnuii  Uie 
dUllnKUlsti  the  H'v(>n]  ivnslx.  The  nmler  will  flDd  hit  > 
nailily  bj  iirnaultlns  flm  itut  tvxt-l»ii>lL>  vt  Baltour.  >.•:»•- 
■nU'h'  <it  Brniiii.' :  nnd  Illlnl.  Itaulwr's  Di>U'."  ■lUuiiiKli 
lerD<lnii1i>ey  iHerivnlrlivKnrl jh^IviItis. 

I  Buir.iiir.  K.  M.:  (Hi  the  Fjriy  ni'teUipnienl  of  the  lj>"'i 
■    —    " WL,  »!«.  (IdTV);  «l»o  In  hli  W.pTkn.  ; 
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'  Batfijur:  I'omparaUvc  EmhiiroliieT.  vol.  It.,  pp.  3l7-3n. 

■  Itniin.  M.;  die  Eiilwli-kriuriir  ilea  Wi-lli!n|«i|iii?plK :  II,  Tbell, 
t^fmiwr'a  Arln- lleii,  v,.  i!in-:)41.  Til.  x.-ilv,  (i  valiublelmt  <^ii'»utrrlr 
Oliru»e  »rllrle,     Ttie  nionl  liiiniirlaiil  [MUKwn.'a  rni  llm  neiirfnlerlr 


lu:  ElUwlt'kvluiUniitwcliHile  der  lAike, 
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t  of  the  Hole  {1Up> 
an.  utd  Bulj  iMvekip. 
Quart.  Jaum.  Micrac. 


■Itter.  vi., 


form  and  ethe 


...  -k  die  Anlagf*  der 

CImrU  doraalls,  u.  die  Eolwlctelans  de*  Canalli  neurenlerteiu  liel 
Vocel-SnibiTonen.  p.  tOB.  S  T*Mn.  Anutaitagt,  18SS.  (AbMr.  In 
HolTmann  u.  Scbw^be'i  JsHrsibn'^  1383,  US-U4.) 

>•  KupSer.  c, :  Die  Gaatralstlen  Ht  den  mcnbtaatorben  Elera  der 
Wlrbellfalere  UDd  die  Bedeunmg  de*  PrlmltlvMrell*,  An:b.  Anal, 
u.  PhTricri..  Anal.  AMD..  ItX.  I^SX  Tat.  1.-lv.  FonatiUiiDB.  13S-Ue. 
Taf.  vlll.-li. :  fie  FrHtwtninB.  Wa.  I-M,  Tat.  L-ll. 

'I  UeberkDbtu  N.:  Vebai  dip  Chorda  bel  SlugnhlRim.  Hl>  uod 
BnDoet  Arcblv.  lt*e.  iMMaS.  Tat.  xx.m.  ForUMzung.  1883.  <ai- 
Kl.  Tat.  lU. 

I'  Rautwr.  A. :  Nooh  eln  Blartoponis.    Zool _ 

U7.  and  inS-in  (r/.  hla  rarti?r  miivni  un  Utr  Bl 
Zoul.  Anzelspr.  II..  I«UT.  p.  (««.  and  111..  t>«ii.  p.  INi). 

"  Atrsbl:  Ueber  CaauU  nmrmkrlrui'  und  Allanuiia  nei  Lacena 
vindiL    Uls  u.  Bnune'i  Anh.,  IltS.  Ka-SM,  Tat.  Hi. 

NOVASPIRIN  is  mothylene-citryUalicj-lic  acid.  It 
is  a  while.  odorlcHa.  crystalline  powder  with  an  acid 
■-  -■  ea»'ily  Holuble  in  alcohol,  [•lightly  so  in  chloro- 
,  not  perceptibly  so  in  water.  It  ia  »aid 
:y-two  percent,  of  salicylic  acid,  is  de- 
compoaeil  ujion  lieuling  with  caustic  alkalies  or  etandiog 
in  water  or  alkaline  Bolution«.  Novoepirin  ia  another 
one  of  llie  many  aalicylic-acid  derivatives  or  combina- 
tions and  is  used  in  the  same  doses.  0.7  to  1.0  gm.  (10 
to  15  grain.f),and  tor  the  same  purposes  as  ibe  salicy- 
lates. John  W.  Wainiixight. 

NOVOCAIN  is  another  of  the  many  local  aitirstheticH 
recently  offered  .is  suhetilutes  for  cocaine.  It  i-i  ehera- 
icaUy  the  p-amino-benzoyl-dicthvl-anuno-ethanol  hy- 
dnwhloride.  \H,C,H,.COO.C.H,5C{C,H.).HC1.  It  oc- 
curs as  colorless  needle-like  erj-stals  which  melt  at  15fi^ 
C.  It  is  soluble  in  equal  parts  of  cold  water  and  1  part 
to  3^  ^orts  of  alcohol.  Solutions  are  neutral,  are  in- 
compatible with  cauittic  alkalies  and  tbeir  carbonates; 
sodium  bicarbonate,  however,  does  not  cause  turbidity 
of  novocain  solutions.  Fhormucolofncal  studies  show 
novocain  in  the  name  concent  rations  to  liave  an  ciiutd 
action  on  tlie  pi<riphernl  ner\-es  as  does  oocune.  wnile 
the  action  is  more  prolonRcd,  Irritation  Ls  not  in  evi- 
dence even  in  the  strongest  concentrations,  while  circu- 
lation and  restnralion  ore  uninfluenced.  Intravenous 
injeciioiw  are  followed  by  a  brief  lowering  of  the  tdood 
pressure,  while  the  respiration  becomes  slower  and  shal- 
lower. Tlie  lieart  beats  are  not  u-eokencd.  It  there- 
fore doubtless  acts  upon  (lie  vasomotor  centres. 

A  comparison  of  the  fatal  dose  on  different  kinds  of 
animals  with  that  of  cocaine  and  -itovain  show  per  kilo 
of  body  weight  by  subculajieous  injection  as  follows; 

Ootsine.  ^ovain,  Sovoc»in. 

Itabl>il^.  .0.05  tu  ai  am.        D.lS  lo  O.IT  em.       0,3B  (d  0.4  gm. 

Uuga u.oaiuo.o/-       o.is  "      o.ufi 


■I'     I  ■  .         I  -ii'i-in  iliai  I  hey  Fhoutd 

■I  ■  '■!■  Il  1-  :i  f.'iet,  howe\-er, 
I  ■  ■  ■'  ■  phieed  by  these 
nr.rk  it  surpaFtcH 

!■     ■  ■':■'         ...  ■  ■  -:    lOpercent. 

L   ■■     ■■      :i  "■■!', Il      ivLen   appUeil 

I  ■■■  |.|.  a.-^  a  rule,  be 
-1 ;  !:■     Miprarenal   ptin- 
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"iilijiiid  (h^ii  when  iL-'^ii  -iiiBly.  Il  can  te  steril- 
:i'd  by   Imiling,  wliicli  Kliiiiild  precede   the  addition  of 


Table  Givino  Particuuibs  of  All  the  Reported  Cases  of  Ochronosis. 


J 

Author  and 

Sex  and 

Color  of 

Other  parts 

Urine  color  and 

Other 

Length  of 

Illustrations 

Microeoopical 

reference. 

a«e. 

skin. 

colored. 

reactions. 

diseases. 

illneaa. 

in  report. 

details. 

1 

Virchow: 

M., 

No  descrip- 

AH cartilages. 

Clear;  no  account 

Aneurism, 

7 

Colored  pict- 

Brown colora- 

Virchow's 

67. 

tion,    pre- 

of reaction. 

ascites,  hydro- 

ures  of 

tion  of  ground 

Archiv.  1866, 

sumably  un- 

thoraxj and 

blackened 

substance; 

Band  xxxvii., 

altered. 

arthritis 

cartilages 

granular  pig- 

p. 212. 

deformans. 

(macro- 
Bcopical). 

mentation  of 
cartilage  cells. 

2 

Bofltrdm: 

F., 

No  reference. 

Cartiliu:m 
ebony  black; 

No  reference. 

Strangulated 

T 

None. 

Pigment  gen- 

Virchow's 

44. 

umbilical 

erally  distrib- 

Festschrift, 

also  spots  on 

hernia. 

uted  in  ground 

Band  ii.. 

valves  and 

substance  <^ 

1891.  p.  177. 

endocardium 

of  heart 

(brownish 

«ray). 

cartilages; 

granular  in 

cells. 

3 

Hansemann: 

M., 

No  alteration. 

Cartilages  of 

Black;  no  reduc- 

General oede- 

18 years. 

None. 

Details  given 

Berliner  klin- 

41 

ribs,  sterno- 

tion of  copper; 

ma  and  aneur- 

in Lan^^stem: 

ische  Wochen- 

claviculars. 

no  homogentisic 

ism  of  the  left 

Hofmeister's 

schrift.  1892, 

interverte- 

acid.    Not 

ventricle. 

Beitrige. 

Band  xxix., 

brals,  etc.. 

alkapUmuria 

Band  iv.,  p. 

p.  660. 

inky  black. 

(Langstein). 

145.  on 

Urine;  also 

Zdarek:  ibid.. 

p.  378. 

4 

Heile: 

F 

No  alteration. 

Cartilages  of 
ribs  jet  black; 

No  notes. 

Peritonitis 

T 

Bficrosoopical 

Virchow's 

36. 

and  ruptured 

appMu^Qces 
of  cartilages 
and  Isrmpha- 

pigment  in 

Archiv,  1900. 

cartilages  of 

tubal  preg- 

ground 
substanoe. 

Band  clx.,  p. 

Uuynx  and 

nancy. 

148.. 

trachea  only 
colored  in 
periphery. 

tic  glands. 

5 

Ibid. 

F.. 
62 

No  alteration. 

All  cartilages. 

No  change. 

Chronic  ulcer 

of  lee  and 

mitnu-valve 

Many 
years. 

As  above. 

Sameaa 
above. 

disease. 

6 

Hecker  and 

M., 

A  dun  ash 

Patch  on 

Brown,  becom- 

General arte- 

Melanuria 

None. 

General  pig- 

Wolf: Fest- 

73. 

color. 

sclerotics;  all 

ing  black  on 

riosclerosis. 

11  years. 

mentation  of 

schrift  de9  &0 

brownish  in 

cartilages; 

standing;  no 

softening  of 

groimd  sub- 

Jahr. Best.  d. 

places. 

dura  mater  in 

su^ar  or  albu- 

cerebellum. 

stance  of 

Stadt  Krank- 

spots. 

min.     Not  al- 

myocarditis. 

cartilage: 

enhans  xu 

kaptonuria. 

stenosis  and 

granular  alao 

Dresden, 

inefficiency  of 

in  patches; 

1899.  p.  325. 

aortic  valves. 

granular  in 
aura  mater. 

arthritis  de- 

formans, and 

oeteomaiada. 

7 

Albrecht: 

M., 

Durii4C  life 

Rib  carti- 

Dark,  reduces 

Pulmonary 

T 

None. 

Bficroeoopy 

Zeitschrift  f  Qr 

47. 

pale  (buus). 
Post  mortem. 

lagM:  chordie 
tendinee  of 

copper;  all  re- 

tubercle. 

niL 

Heilkunde, 

actions  of  alkap- 

1902. Band 

no  marked 

the  heart. 

tonuria  except 

xxiii.,  p.  366. 

pigmentation. 

homogentisic  acid 
7  Alkaptonuria. 

8 

Osier: 

M., 

Coal-black  on 

Spots  on  the 

Clear  ^en 

An»mia; 

More  than 

None. 

StiU  living 
(Jan..  1906!). 

The  Lancet. 

67. 

the  nose  and 

back  of  the 

passed,  becom- 
ing black  on 

weak,  irregu- 

10 years. 

Jan.  2.  1904, 

Living. 

cheeks; 

hands. 

lar  heart;  and 

p.  10. 

patches  on 
sclerotics;  ears 

standing. 

Heberden's 

A  Ikaptontiria. 

nodules. 

blue-black. 

9 

Ibid. 

M.. 
49. 
Broth- 
er of 
Ca«e8. 

Normal: 
patches  on 
sclerotics. 

Ears  showed 

blue-black 

through  the 

skin;  no 
post-mortem. 

Alkaptonuria. 

Died  from 
pneumonia. 

None. 

NODA. 

10 

Ogden: 
ZeitHchrift  fiir 
phy8iologi8che 
Chemie,  1896.! 

7 
Liv- 
ing. 

Pearly  gray 
inside  con^rha. 

Alkaptonuria, 

? 

7 

T 

T 

n 

Pop)e: 

F.. 

Face  brown; 

Rib  carti- 

Black.    Not 

Chronic  ulcer 

Five 

Superficial 
ana  micro- 

Fine granu- 

The Lancet, 

47. 

patches  on 

lages  blue- 

alhaptonuria  or 

of  leg. 

years. 

lar  pi^ent 

Jan.  6.  1906.   ' 

sclerotics. 

black-  ears 

true  melanixria. 

phthisis,  and 

scopical 

in  cartilai^; 

p.  24. 

1 

1 

blue;   inside 

of  lips  black 

patches. 

sclerosis  of 
adrenals. 

appearances. 

pigment  m 
the  white 

elastic  tissue 
in  the  skin 
but  not  in 

rete  Malpighii 

12 

Pick: 

F.. 

Bronse-skin 

Pigmentation 

Urine  free 

Chronic  vari- 

Discolora- 

^_ 

Pigment  not 

Case  present- 

77 

complexion. 

not  limited  to 

from     albumin 

cose  veins  of 

tion  of 

invariably 

ed  at  Meeting 

Not   brown 

cartilages,  but 

and  sugar. 

legs  with  ul- 

ears began 

diffuse,  but 

of  Berl.  med. 

throughout, 

also  found  in 

ceration. 

16  years 

also  granu- 

Society. Mar, 

but  partly 

heart-valves. 

Thickening 

a«o. 

lar.     Free 

14.  1906. 

bluish. 

vessels  of 

(mild  ele- 

Change in 

from  iron; 

Dtsch.  med. 

Hand.^t  and 

lymph  glands. 

phantiasis)  of 
feet.    Chronic 

face,  eyes. 

soluble  in 

Wch.  Vereinn- 

ears  steel- 

etc.     No 

and 

alkali;  re- 

beil.,     No. 

blue.  Brown 

special  find- 

arthritic 

hands 

lated  to 

1,3     1906,   p. 

spots  in  both 

ings  in  other 

changes  of 

came  on 

melaninsL 

624;    Berl. 

palpebral 

organs.     Sole 

fingers  of 

gradually 

klia   Woch., 

fissures. 

of  the  foot 

both  hands. 

in  last  4 

No    17, 

and  toen  free 

years. 

1906. 

from  pig- 

1 

mentation. 
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the  suprarenal  principle,  as  this  is  injure<l  by  boil- 
ing. It  is  wise,  with  this  as  with  other  similar  prod- 
ucts, to  prepare  the  solution  fresh  when  wanted,  or 
at  all  events  if  a  stock  solution  of  any  of  the  local  anies- 
thetics  is  kept  on  hand,  the  suprarenal  preparation  should 
not  be  added  until  ready  for  iLse,  as  all  of  these  organic 
or  gland  products  are  more  or  less  unstable  and  a  chem- 
ical reaction  is  Ukely  to  take  place  if  a  solution  of  the 
two  principles  is  kept  on  hand  for  any  length  of  time. 

As  in  the  case  of  alypin,  a  nitrate  of  novocain  is  to  he 
had  which  can  be  used  with  silver  nitrate  to  lessen  the 
pain  following  the  application  of  the  latter  to  inflamed 
tissues,  such  as  the  urethra,  bladder,  etc.  It  may  also 
be  used  alone  or  with  a  suprarenal  principle  to  anaes- 
thetize the  urethra  before  dilatation  or  the  introduction 
of  instruments. 

The  percentage  solution  reconmiended  is  the  same  as 
of  the  novocain.  J  to  2  per  cent. 

John  W.  Wainwright. 

OCHRONOSIS.— This  Is  a  rare  condition  in  which  the 
cartilages  (and  sometimes  other  tissues,  such  as  the 
loose  connective  tissues,  smooth  and  striated  muscle 
fibres,  and  epithelial  cells)  are  found  to  have  undergone 
a  pathological  pigmentation;  in  other  words,  it  Is  a 
form  of  melanotic  pigmentation.  This  pigmentation  is 
supposed  to  be  produced  bv  a  substance  similar  to,  and 
very  closely  related  to,  melanin;  and  is  said  to  be  due 
to  the  action  of  the  enzyme  tyrosinase  on  tyrosin  and 
phenyl-alanin.  Ochronosis  has  also  been  observed  after 
a  prolonged  administration  of  phenol,  as  well  as  in  con- 
nection with  disorders  of  the  suprarenals.  The  ochro- 
notic  pigmentation  may  affect  external  parts,  such  as 
the  hands,  ears,  sclera,  skin  of  the  face  with  inner  sur- 
face of  the  lips,  to  a  marked  extent.  These  pigmenta- 
tions constitute  a  clinical  sign  of  ochronosis,  so  that  the 
disease  may  be  diagnosed  diunng  the  life  of  the  patient. 
The  pigment  may  be  excreted  by  the  urine,  which  then 
becomes  dark  on  being  exposed  to  the  air;  in  the.se 
cases  pigmented  casts  may  also  be  found  in  the  luine. 
Such  casts  are  considered  by  Pick  as  pathognomonic  of 
ochronasis. 

The  Question  of  the  relation  of  oclironosis  to  alkap- 
tonuria has  been  debated;  but  the  two  conditions  are 
not  necessarily  associated,  and  either  can  occur  without 
the  other;  Garrod  thinks  that  alkaptonuria  may  be  a 
cause,  but  not  the  only  cause,  of  ochronosis.  Still,  the 
possibility  of  a  relation  between  these  two  conditions 
(even  if  not  a  causal  relation)  must  be  allowed,  particu- 
larly when  we  notice  the  constitution  of  uroleucic  acid 
and  homogentlsic  acid  (to  which  alkaptonuria  is  due), 
and  compare  the  same  with  the  constitution  of  tyrosin 
and  phenyl-anilin,  which  are  supposed  to  be  the  causa- 
tive factors  of  ochronosis. 

CHa.CH(NH0.COOH     CH,.CH(NH,).COOH 


ivf-alanii 


Phenvi-alanin 


CHa.COOH 
/\0H 


HO 


Homogentisic  Acid 


Tyrosin 

CH,.CHOH.COOH 

A 

Uroleucic  Acid 


Nardi  has  studied  the  occurrence  of  beginning  ochro- 
nosis in  the  cartilages,  especially  those  of  the  knee,  in 
normal  adult  individuals  up  to  eighty-five  years  of  age. 
Every  one  of  these  cases  came  to  autopsy  frorh  other 
causes;  and  pigmentation  was  positively  demonstrated 
in  fifteen  out  of  fifty  cases. 


Upon  the  basis  of  his  inve^stigations,  Nardi  {Archivio 
di  Bioloqia,  Florence,  lix.,  1905,  496)  arrives  at  the  fol- 
lowing conclusions  •  ( 1 )  The  articular  cartilages  of  adults 
frequently  present  piginentations,  which  are  as  a  rule 
of  hematogenous  origin.  (2)  The  ochronotic  pigment, 
besides  being  found  in  the  cartilages,  was  also  in  the 
intima  of  the  arteries,  where  it  existed  in  large  amount 
and  in  diffuse  form,  because  the  conditions  and  circum- 
stances favoring  its  deposit  had  been  present  for  a  long 
time.  (3)  The  fatty  degeneration  of  the  cartilage  cells 
cannot  Ix?  regarded  as  a  change  which  specially  favors 
the  deposit  of  the  ochronotic  pigment,  although  in  a 
general  way  the  fats  are  known  to  have  a  niark^  affin- 
ity for  the  pigments.  (4)  It  is  possible,  by  means  of 
repeated  injections  of  homogeneous  blood  into  the  joints 
of  animals  such  as  rabbits,  to  produce  in  the  cartilages 
a  pigment  possessing  all  the  properties  of  the  ochro- 
notic pigment. 

A  complete  rt'svmr  of  the  cases  and  literature  up  to 
the  present  time  will  Ix*  found  in  a  table  published 
in  The  Lancet  of  January  6th,  1900. 

R.  J.  E.  Scott. 

OPHTHALMO-REACTION  IN  TUBERCULOSIS 
AND  TYPHOID  FEVER.— The  physical  examination 
for  tuberculosis,  particularly  in  the  earlier  stages  or  in- 
cipient form,  is  attended  with  many  disappointments,  in 
fact  in  the  hands  of  the  average  general  practitioner  ha:* 
been  a  failure.  Since  the  determination  of  the  tubercle 
bacillus  the  microscope  has  been  of  inestimable  value, 
but  even  this  has  not  solved  the  problem  of  an  early 
diagnosis  of  tuberculosis,  for  the  oacilli  do  not  make 
their  appearance,  are  not  clearly  in  evidence  in  the 
sputum,  at  as  early  a  stage  of  the  disease  a.s  will  give  the 
greatest  promise  to  begin  treatment.  Robert  Koch's 
studies  helped  to  solve  the  problem  of  an  early  diagnosis 
through  the  reaction  following  the  subcutaneous  injec- 
tion of  tuberculin,  a  reaction  following  in  the  majority 
of  cases  when  tuberculosis  exists ;  but  liere  we  encounter 
a  wide-spread  fear  among  the  profession  of  inoculating 
the  disease  when  it  does  not  exist,  or  of  lighting  up 
latent  tuberculosis;  moreover,  the  tcKjhnioue  for  the 
application  of  this  potent  agent  is  so  difficult  as  to  dis- 
courage the  average  physician.  Any  innovation,  there- 
fore, which  will  promise  as  reliable  results  without  the 
necessity  for  laboratory  experience,  must  of  necessity 
claim  the  attention  of  the  profeasion.  Such,  indeed, 
is  the  ophthalmo-reaction  test  as  used  by  Calmette  of 
France,  which  consists  in  the  instillation  of  a  small 
quantity  of  a  weak  tuberculin  solution  into  the  eye, 
which   will    be   followed    by   hypera>mia  of    the    con- 

J'unctiva  if  the  individual  is  infected.  No  reaction  fol- 
ows  should  the  suspect  be  non-tuberculous.  No  con- 
stitutional symptoms  result  from  tliis  method,  nor  has 
serious  injury  to  the  eye  been  noted. 

The  conjunctiva  is  notably  responsive  to  irritation 
and  highly  vascular.  A  comparison  of  the  sclera  of  the 
two  eyes  will  easily  show  the  slightest  decree  of  hyper- 
a'mia.  Calmette 's  procedure  is  to  precipitate  the  old 
or  crude  tuberculin  with  ninety-five-per-cent.  alcohol, 
the  precipitate  being  dried.  The  resulting  product  b 
entirely  iree  from  lx)uillon  as  well  as  from  other  by- 
products and  glycerin.  One  per  cent,  of  this  substance 
IS  dissolved  in  filtered  sterile  physiological  salt  solution, 
and  one  drop  of  the  resultant  solution  is  instilled  into 
one  eye,  under  the  lower  lid,  from  an  eye  dropper.  Care 
should  be  taken  not  to  use  more  than  one  clrop,  or  to 
allow  any  to  come  in  contact  with  the  cheek.  The  re- 
action is  plainly  marked  if  the  subject  Is  tuberculous  in 
from  three  to  eight  hours  by  varying  degrees  of  hyper- 
emia, lacrymation,  and  a  feeling  as  of  sand  in  the  eye. 

In  from  three  to  five  hours  after  the  instillation  those 
having  tuberculosis  react  as  above.  There  is  evident 
congestion  of  the  palpebral  conjunctiva  which  assumes 
a  bright  red  color  with  more  or  less  oedema.  The  lac- 
rymal  caruncle  becomes  swollen,  red,  and  covered  with 
a  fibrinous  exudate.  The  congest  ion  gradually  deepens 
and  is  accompanied  by  lacrymation.     At  the  end  of  six 
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hours  the  fibrinous  secretion  becomes  more  profuse, 
gathering  in  filaments  in  tlie  inferior  conjunctival  cul- 
de-sac.  The  reaction  reaches  its  height  in  from  six  to 
ten  hours.  There  is  no  pain,  but  a  slight  burning  sensa- 
tion with  some  interference  with  vision,  this  being  pro- 
portionate to  the  amount  of  exudate.  There  is  no 
chemosis  and  the  temperature  is  not  affected.  The 
symptoms  of  congestion  gradually  subside  and  finally 
cfisappear  at  the  end  of  eighteen  hours  in  children,  and 
of  twenty-four  to  thirty-six  hours  in  adults. 

If  the  patient  is  non-tuberculous,  the  redness  of  the 
coniunctiva  is  mild,  appears  in  from  one  and  one-half 
to  three  hours,  and  promptly  subsides  without  the  fibrin- 
ous secretion  or  lacrymation.  Calmette's  results  have 
been  confirmed  in  more  than  one  thousand  cases  and  by 
numerous  observers. 

Contraindications  for  the  use  of  this  test  are  all  dis- 
eases of  the  conjunctiva,  eyelids,  or  cornea,  including 
hay  fever,  ulcers,  trachoma,  etc.  The  patient  is  best 
kept  protected  from  a  strong  light  during  the  test. 

A  second  instillation  may  be  ma<le  in  the  other  eve 
after  forty-eight  hours,  should  there  be  no  reaction  fol- 
lowing the  first. 

Baldwin  of  Saranac  Lake.  New  York,  uses  a  0.5  per- 
cent, solution  in  the  first  application  and  1-per-cent.  if 
a  second  is  made.  The  application  is  made  at  all  ajres, 
but  has  been  used  by  Baldwin  in  most  of  the  reporte(l 
cases  in  children.  Autopsies  have  in  a  number  of  cases 
confirmed  the  findings. 

Baldwin  reports  137  cases.  He  found  42  positive  i*e- 
actions  out  of  45  tuberculous  subjects  tested,  1  doubt- 
ful, 2  negative.  In  9  cases  of  healed  pulmonary  or 
other  tul)erculous  lesions,  8  reacted,  1  negative.  In 
26  cases  of  siuspected  tuberculosis,  V>  reactetl,  4  were 
doubtful,  and  14  negative.  In  57  apparently  healthy 
individuals  in  whom  the  test  was  made  IG  gave  a  posi- 
tive reaction,  1  was  doubtful,  and  40  were  negative. 

(iSee  also  the  article  on  Cvti-reaction.) 

The  ophthalmo-reaction  has  also  been  employed  by 
Chantemesse  as  a  diagnostic  measure  in  typhoid  fever. 
He  has  prepared  a  typhoid-fever  toxin,  .^^  mg.  of  which, 
when  dissolved  in  a  drop  of  sterile  water  and  instille<i 
into  the  eye  of  a  healthy  person,  caused  reddening  of 
the  conjunctiva  with  increased  secretion  of  tears  at  the 
end  of  from  two  to  three  hours.  These  symptoms  sul)- 
side<i  after  from  four  to  six  hours,  and  by  the  following 
day  had  disappeared  entirely. 

In  typhoid-fevor  patients  the  reaction  is  much  more 
violent,  leading  in  some  instances  to  a  serofibrinous  exu- 
date. It  reaches  the  maximum  of  intensity  in  from  six 
to  twelve  hours  and  thereafter  suUsjdes  very  slowly,  so 
that  irritation  phenomena  can  still  ho  determined  at  the 
end  of  twenty-four  hour^,  or  in  some  instances  of  two  or 
three  days  after  tlie  application. 

This  reaction  wjis  studied  in  rabbits  which  had  Ijeen 
infected  with  typhoid  bacilli.  The  procedure  is  regarded 
as  reliable  and  harinl(\<s.  The  toxin  employed  is  a  dry 
powder  ol)tain«*d  by  ])recipitating  with  aK«)lute  alcohol 
a  strong  sohition  of  sohil)l(»  typhoi<l  toxin. 

John  \V.  Wain  Wright. 

OPSONIC  THERAPY.  (Synonyms:  ()psoiiothera]>y  ; 
Opsonic  bacterial  tlirrai)y;  \  acoine  tlierayn",  Hact«'rial 
vaeoiiu»  therapy;  'rh(Ta|>^»itie  bacterial  inoculation; 
ThernfMMitic  iininimization. 

1)kfimti(»n.  a  inetliod  of  Inolo^ical  therapy  having 
as  its  essential  prr.ctirc  tlie  artificial  inoculation  of  tlie 
causative  inirro!>e,  and  as  its  princi])le  the  theory  of 
opsonins, 

II  is'KntK  VI..  Underlying  the  practice  of  opsonic 
therapy  i>  the  idea  long  held  and  fre<ju(Mitly  expressed 
in  former  times  Iw  tlionghtful  physicians,  that  in  the 
disea.se  is  tlie  element  of  it<  own  cure.  Nature  provitles 
man  witli  defensive  atrenci''s  which  frequently  ojH'rate 
sTX)ntane<)n^ly  to  combat  disease  successfully;  this  was 
th(»  basic  idea  in  me«lical  philosophy  long  In'fore  the 
modern  microj'arasitologiral  era,  and  upon  it  various 
systems  of  theraynnitics  were  founded.     With  the  dis- 


covery of  the  role  that  bacteria  play  in  the  causation  of 
disease  a  great  advance  was  scored,  and  the  most  brill- 
iant of  pioneers  in  this  new  field  of  biological  inquiry, 
the  immortal  Pasteur,  inm:icdiately  engaged  himself 
with  the  task"  of  applying  the  knowledge  of  pathogenic 
bacteria  to  the  treatment  of  infectious  diseases.  It  wa« 
this  savant  who  disclosed  the  fact  that  a  prot<*ctive  im- 
munity could  be  secured  by  inoculating  tlie  susceptible 
organism  with  certain  pathogenic  bacteria  whose  activ- 
ity had  been  modified  ny  various  agencies.  One  prac- 
tical outgro^%'th  was  Pasteur's  protective  "  vaccina- 
tion "  for  anthrax;  another,  the  well-known  method  of 
prophylactic  vaccination  against  hydrophobia.  These 
oacterial  substances,  or,  as  in  the  case  of  hydrophobia, 
the  infected  tissue  itself,  were  called  **  vaccines  "  by 
Pasteur,  and  modifications  of  his  method  have  been  ap- 
plied in  protective  vaccination  against  bo^^ne  pleuro- 
pneumonia, chicken  cholera,  rinderpest,  Asiatic  cnolcra, 
plague,  and  typhoid  fever.  Early  among  the  attempts 
to  effect  therapeutic,  as  distinguished  from  protective, 
results,  by  the  introduction  of  bacterial  substances, 
were  those  of  Roljert'  Koch,  whose  tuberculin  treatment 
of  human  tuberculosis  was  a  .step  in  the  right  direction, 
and  only  uasuccessful,  as  it  now  appears,  through  errors 
in  its  detail. 

At  the  same  time  that  Pasteur  and  his  followers  de- 
monstrated the  possibilities  of  protective  bacterial  in- 
oculation, Buchner  and  many  after  him  brought  to  lipht 
the  important  part  plaved  by  the  blood  serum  in  im- 
munity, while  Metchnikoff  and  his  school  made  plain 
the  important  role  of  the  protective  body  cells  or  phago- 
cytes, in  the  defence  of  the  animal  organism  again.st 
microparasites. 

It  was  at  this  stage  in  the  development  of  micropara- 
sitology  that  Sir  Almroth  F.  Wright  began  the  re- 
searches from  which  developed  the  now  famous  theory 
of  opeonins  and  the  practice  of  therapeutic  bacterial  in- 
oculation. As  pathologist  of  the  Army  Medical  School, 
Netley,  Wright  s  fii-st  considerable  problem  was  that  of 

{)rotective  antityphoid  inoculation,  his  earliest  pub- 
ished  report  upon  it  bearing  the  date  September  191  h, 
1890.  Studying  the  effects  of  these  antityphoid  inoc di- 
lations; finding  that  agglutinative  and  bactericidal  phe- 
nomena could  be  induced  in  human  blood  serum  bv  the 
subcutaneous  injection  of  devitalized  typhoid  bacifli,  as 
earlier  workers  had  shown ;  endeavoring  to  discover  a 
meaas  of  measuring  the  reactions  produced  by  antity- 
phoid inoculations,  and  of  accurately  standardizing  the 
nacterial  vaccine,  Wright  step  by  step  pursued  the  in- 
vest i^.itiors  lea<ling  to  the  discovery  of  tnerapeutic  bac- 
terial inoculation;  and  later  still,  with  Douglas,  to  the 
di.scovery  of  the  opsonic  action  of  the  blood  serum.  In 
March,  1902,  Wright  made  public  his  first  paper  dealing 
with  '•  the  treatment  of  furunculosis,  sycosis,  and  acne 
by  the  inoculation  of  a  staphylococcus  vaccine,  and  gen- 
erally on  the  treatment  of  localized  bacterial  invasions 
by  tlu»ra|)eutic  inoculations  of  the  corresponding  bac- 
terial vaccines  ";  and  after  the  interval  of  more  than  a 
year,  in  ()ctol)er.  19()3,  he  and  Douglas  announced  the 
discovery  of  that  sp<»cial  cla.ss  of  protective  substance; 
—  opsonins.  From  this  {x»riod  numerous  reports  by 
Wright  and  his  immediate  as.sociates  have  Ix^en  recorded 
in  the  niedieal  literature  of  Oeat  Britain,  and,  during 
the  last  year  esjx'cially,  similar  reports  have  appearevl 
in  the  United  States. 

It  is  well  to  recall  in  passing  that  Wright's  funda- 
mental practice  of  therapeutic  bacterial  inoculation  n'sts 
u|X)n  the  work  of  numerous  previous  investigators, 
beintr.  indtHMl,  but  the  wider  application  of  methods 
already  in  vogue;  and  further,  that  he  successfully 
]iractised  thera|XMitic  bacterial  inoculations  before*  the 
[  opsonic  action  of  the  blood  serum  was  discovered,  or 
tlie  opsonic  index  ]X'rfected ;  as  one  may  see  in  the 
first  ]Miblication  tlealing  witli  therapeutic  inoculations, 
in  wliicli  a  .standard  of  bactericidal  action  is  offered  as 
a  means  of  gau£:ing  the*  elTect  of  bacterial  vaccines.  But, 
convinced  of  the  value  of  bacterial  inoculations,  an<l 
satisfied  by  large  exix'rience  of  his  ability  to  use  these 
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substances  safely,  Wright  rapidly  extended  their  field 
of  usefulness;  at  the  same  time  modifying  these  vac- 
cines as  to  dosage  and  time  of  inoculation  in  a  manner  to 
give  a  new  and  successful  impetus  to  a  mode  of  practice 
previously  recognized,  but  not  perfected  as  to  most  essen- 
tial details. 

The  Theory  of  Opsonins. — Brought  to  its  simplest 
terms,  Wright's  theory  of  opsonins  holds  that,  among 
other  protective  substances,  the  blood  senim  contains 
one,  opsonin  (from  i^'tivku,  I  convert  into  palatable 
pabulum),  that  acts  upon  pathogenic  bacteria  in  such 
a  manner  as  to  prepare  them  for  destruction  by  the 
protective  boily  cells  or  phagocytes,  principal  among 
which  arc  the  multinuclear  leucocvtes. 

The  contention  of  Wright  and  T)ouglas  that  opsonin 
is  a  distinct  ingi-e<lient  in  blood  serum,  with  properties 
to  distinunii^h  it  from  other  such  protective  or  immuniz- 
ing products  as  bacteriocidia**,  bacteriolysins,  ageres- 
sins,  and  agglutinins,  b  now  gradually  admitted;  as  is 
their  claim  that  opsonic  action  is  directly  effective 
through  a  union  of  tne  opsonin  with  the  bacterium  as  a 
preliminary  to  phagocytosis,  and  that  this  effect  is  not 
a  stimulatmg  one  as  concerns  the  phagocytes,  nor  one 
that  directly  deprives  the  bacterium  of  its  vitality. 

Some  comparatively  simple  experiments  suffice  to 
demonstrate  the  presence  of  opsonin  in  the  blood.  First, 
there  is  taken  a  portion  of  freshly  'shed  human  blood 
and  an  equal  portion  of  a  suspension  in  physiological 
salt  solution  of  a  certain  pathogenic  bacterial  organism, 
say,  specificallv,  Staphylococcus  aureus.  These  portioas 
are  mixed  ancf  subjected  to  a  fifteen-minute  sojourn  at 
incubator  temperatiu-e.  Stained  smears  of  the  mixture 
are  examined  microscopically  after  incubation,  and  the 
well-known  phenomenon  of  phagocytosis  is  brought  to 
light ;  that  is  to  say,  the  poljrnuclear  leucocytes  will  be 
found  to  have  ingested  the  micro-organisms.  It  was  at 
this  point  in  the  experiment  that  those  who  advocated 
the  tneory  of  phagocytosis  per  se  were  content  to  rest. 
But  a  modification  of  the  experiment  serves  to  demon- 
strate the  ineffectiveness  of  tne  leucocytes  alone.  Fresh 
human  blood  Ls  caught  in  a  decalcifying  physiolo^cal 
salt  solution,  and  by  a  process  whose  detail  is  described 
below  the  blood  cells,  including  the  leucocytes,  are 
washed  free  from  plasma  which,  of  course,  incorporates 
the  serum.  Such  "  washed  "  leucocytes,  when  mixed 
with  a  suspension  of  staphylococcus  and  incubated,  ex- 
hibit an  indifference  to  the  microbes  quite  as  striking  as 
the  greedy  deportment  of  their  fellows  in  the  first  ex- 
periment. If  phagoc^osis  takes  place  at  all,  it  is  ex- 
traordinarily limited  in  degree.  Still,  a  third  experi- 
ment serves  to  show  that  the  well-marked  phagocytosis 
in  the  original  test  is  dependent  on  one  factor  in  addi- 
tion to  the  vitality  of  the  leucocytes ;  that  is,  the  action 
of  something  in  the  blood  serum.  For  if  to  the  mixture 
of  washed  leucocytes  and  staphylococcus  suspension, 
serum  of  recently  coagulated  human  blood  be  added, 
phagocytosis  proceeds  as  in  the  first  test  with  whole 
blood.  Hereby  we  obtain  a  demonstration  of  the  op- 
sonic action  of  the  blood  serum,  by  which  is  meant  its 
effect  of  preparing  the  microbe  for  phagocytosis,  and 
hence  the  derivation  of  the  word,  opsonin.  By  what 
experiments  it  was  shown  that  opsonins  are  special  and 
distinctive  ingredients  of  blood  serum,  and  that  they 
are  concerned  wherever  active  phagocytosis  (whether 
of  bacteria  or  blood  cells)  goes  on,  cannot  here  be  dis- 
cussed. Suffice  it  to  repeat  that  the  fact  of  opsonic  ac- 
tion and  the  presence  oi  opsonins  is  generally  admitted. 

Normal  and  Immune  Opsonins. — With  the  discovery 
of  opsonins  came  the  efforts  to  establish  their  relation- 
ship to  various  pathogenic  bacterial  species.  Were  op- 
sonins specific,  that  is  to  say,  did  they  possc^ss  predilec- 
tion for  certain  bacterial  species,  or  were  they  universal 
in  relation  to  all  disease-producing  microbes?  It  was 
discovered  that  opsonic  and  phagocytic  action  were 
particularly  active  with  those  feacterial  species  belong- 
ing to  the  pyogenic  group;  and  at  first  it  was  Ix'lievcd 
that  special  and  distinct  opsonins  for  the  various  mi- 
crobic  groups  resided  iu  normal  serum.     More  recently. 


under  the  impulse  of  extensive  investigations,  this  view 
has  been  abandoned,  and  instead  it  Is  held  that  the 
blood  serum  of  a  non-infected  individual  contaias  a  nor- 
mal or  common  opsonin  which  is  effective  alike  against' 
various  bacteria,  and  which  is  distinguished  by  being 
thermolahilc,  that  is,  of  lasing  its  effect  on  heating  the 
serum  containing  it  for  ten  minutes  at  60°  C.  When, 
however,  infection  uith  a  certain  microbe  takes  place 
spontaneously,  or  when  the  phenomenon  of  infection  is 
artificially  produceti  by  inoculation  of  this  microbe,  even 
though  killed  by  regulated  heat  ins:,  opsonin  with  a  spe- 
cial affinity  of  tnat  particular  microbe  makes  its  appear- 
ance in  the  blood  serum.  These  are  the  immune  or  spe- 
cific opsonins,  and  are  further  differentiated  by  being 
thermostable  under  the  conditions  above  mentioned. 

The  Natvre  of  Opsonins. — With  the  testimony  of  care- 
ful experinicnts  indicating  the  presence  of  special 
ingredients  or  opsonins  in  the  blood  serum,  and  the  fun- 
damental r6le  of  such  opsonins  in  the  process  of  phago- 
cyto.sis,  one  naturally  inquin»s  as  to  the  more  intimate 
nature  of  these  important  substances.  Viewed  from  the 
standpoint  of  Ehrlich's  side-chain  theory,  for  instance, 
what  place  is  to  be  assigned  to  the  opsonins?  What  re- 
lation do  they  lx?ar  to  antitoxins,  agglutinins,  precipi- 
tins, lysins,  and  other  antibodies  whose  peculiarities 
have  been  investigated  \inder  the  impetus  of  Ehrlich's 
hypothesis?  Are  they  identical  with,  or  different  from, 
other  known  antibodies?  And  what  is  their  structure 
as  compared  with  more  familiar  sul)stances?  On  this 
head  the  views  of  investigators  are  still  in  discord.  By 
some  it  is  held  that,  since  opsonin  Ls  destroyed  by  heat, 
its  structure  is  similar  to  that  of  complement^  and  toxins. 
Again,  it  is  maintained  that  the  thermolabile  opsonins 
of  normal  serum  belong  to  the  group  of  complements, 
while  the  thermostable  opsonin  of  immune  serum  pos- 
sesses the  comparatively  specific  character  of  antibodies 
in  general.  And  further,  it  is  asserted  that  since  even 
normal  opsonins,  after  loss  of  their  power  through  heat- 
ing, may  have  it  restored  or  reactivated  by  addition  of 
dilute  unheated  serum,  they  have  a  structure  similar  to 
hsemolysins  and  bacteriolysias,  and  depend  for  their 
equalities  on  the  combined  action  of  a  thermostable  por- 
tion, or  amboceptor,  and  a  thermolabile  portion,  or  com- 
plement. 

Opsonins  and  Infection. — With  the  refinement  of 
metnod  perfected  by  Wright  and  Douglas  it  becomes 
possible  to  measure  with  considerable  accuracy  the  op- 
sonic power  of  a  given  blood  serum ;  the  method  is  one 
in  which  the  opsonic  value  of  two  or  more  serums  is 
compared,  giving  the  "  opsonic  index,"  the  details  in 
the  prosecution  of  which  test  are  presently  to  be  de- 
scribed. As  studied  by  the  opsonic  index  certain  im- 
portant facts  in  relation  to  bacterial  infections  have  been 
disclosed,  chief  among  which  is  that,  in  a  localized  in- 
fection with  one  of  the  several  bacterial  species  of  the 
gyogenic  group,  the  opsonic  index  is  below  normal, 
ometimes  in  generalize<l  infection  the  opsonic  index  b 
low,  again  high.  The  bearing  of  this  varying  opsonic 
index,  and  of  the  fluctuations  that  may  be  artincially 
induced  in  a  given  infection,  will  \ye  more  fully  consid- 
ered under  the  head  of  autoinoculation.  But  this  Is  the 
point  at  which  to  emphasize  the  crucial  feature  of  all 
this  new  work,  viz.,  that  the  opsonic  index  seems  to  fur- 
nish a  trustvporthy  guide  to  the  immunizing  responses 
which  the  infected  organism  is  making  in  its  combat 
against  microbic  infection.  Expressed  otherwise,  it  is 
to  say  that  the  opsonic  index  gives  to  the  physician  a 
means  of  measuring  the  resistance  of  the  patient  suffer- 
ing from  an  infection,  and  of  determining  whether  na- 
ture, unaided  by  artificial  agencies,  is  waging  a  success- 
ful or  unsuccessful  struggle  against  that  infection. 

Opsonins  and  Bacterial  Inoculations. — Besides  the 
specific  reactions  aroused  in  the  opsonic  power  of  the 
blood  by  infection  with  specific  microbes,  there  is  a 
method  of  reproducing  a  similar  phenomenon  by 
artificial  inoculation  of  the  micro-organisms.  To  the 
inoculating  substance,  consisting  essentially  of  the 
devitalized  bacteria  in  a  fluid    suspension,  the    name 
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'*  vaccine  "  has  been  given  by  Wright,  though,  as  has 
been  pointed  ont,  the  term  is  unfortunate  l)ecause  of  its 
generally  accepted  usage  in  connection  with  the  protec- 
tive virus  of  smallpox,  and  it  is  much  to  be  desired  that 
a  substitute  less  clumsy  than  "opsonogen,"  and  more 
euphonic  than  **  bacterin,"  be  settled  upon.  At  any 
rate,  the  subcutaneous  injection  of  such  vaccines  is  ac- 
companied by  a  serie?  of  events  i^hich  can  be  followed 
with  the  aid  of  the  opsonic  index.  It  can  be  shown,  for 
instance,  that  these  artificial  inoculations  aroiLse  sjx*- 
cific  or  immune  opsonins  corresponding  to  the  bacterial 
species,  and  further,  if  not  used  in  too  small  a  dose,  nor 
one  abnormally  excessive,  are  accompanied  w^ith  a  well- 
defined  wave  of  immunizing  response.  Thus  the  imme- 
diate effect  is  the  lowering  of  the  opsonic  index  as  com- 
pared with  normal  serum,  and  this  period  of  low  opsonic 
content,  accompanied  as  it  usually  b  by  some  adverse 
constitutional  reactions  like  languor,  headache,  chilli- 
ness, and  slight  fever,  has  l)een  appropriately  styletl  a 
'*  negative  phase."  After  an  interval  of  hoiu^  or  days, 
the  wave  of  immunity  mounts  to  and  above  the  normal, 
constituting  the  *'  positive  phase,"  reaching  the  highest 
point  or  *'  high  tide  "  of  immunity.  After  a  further  in- 
terval, varying  with  different  bacteria  and  according  to 
dosage  and  other  circumstances,  the  index  falls  once 
more  and  reaches  the  normal. 

Opit<mtns  and  TJiera-peutic.  Immunization. — Such  facts 
as  have  already  been  discusse<l  have  an  interest  to  the 
worker  in  pure  science,  but  there  is  another  aspect  of 
the  theorv  of  opsonins  that  comes  home  to  the  practis- 
ing physician  with  an  immediate  appeal.  This  con- 
cerns tlie  vitally  important  discovery  that  the  machin- 
ery of  immunization  in  man  can  be  set  in  motion  by 
bacterial  vaccines,  not  only  experimentally  as  just  de- 
scribeil,  but  in  the  midst  of  an  existing  infcKition,  and  by 
this  agency  there  can  be  aroused  new  impulses  of  a 
therapeutic  tendency.  Or,  in  other  words,  curative  im- 
munity may  be  artificially  stimulated  through  thera- 
peutic bacterial  inoculations.  Compared  with  the  other 
and  more  controversial  features  of  Wright's  contribu- 
tions, this  one,  of  reviving  and  placing  on  a  satisfactory 
basis  the  practice  of  therapeutic  bacterial  immuniza- 
tion, is  his  really  great  achievement. 

Gauged  by  tne  opsonic  index,  therapeutic  bacterial 
inoculations,  in  the  event  of  a  satisfactory  response, 
show  the  same  wave  as  hjis  been  mentioneti  in  connec- 
tion with  experimental  artificial  injection  of  bacterial 
vaccine.  There  comes  at  the  outst^t  the  fall  of  opsonic 
power,  or  negative  phase,  and  with  it  more  or  less  con- 
stitutional disturbance,  and  at  times  temporary  aggra- 
vation of  the  localized  infection  if  such  is  under  treat- 
ment .  Now  follows  t he  rising  wave  of  t  he  positive  phase, 
with  constitutional  Ix'tterment  and  improvement  in 
local  lesions.  Ik'fore  tiie  immunizing  wave  has  again 
receded  too  far,  a  second  inoculation  is  {XTformed  with 
another  rliaractcristic  relx)un(l ;  and  so  on  until  a  sus- 
tained "  high  tide  "  is  produced,  or  initil  recovery  has 
iK'en  effected. 

Correct  <l<)sage  and  projx^r  spacing  of  bacterial  inocu- 
lations are  vitally  essential  to  successful  tlierajieutic 
immunization,  and  its  a  guide  to  tliis  desired  end  the 
opsonic  in<le\  is  n'conunended  by  Wright  and  liis  im- 
mediate followers  :isin(lis|)ensal)le.  Very  elalK)rate  charts 
represent injr  a  fn^juent  nieiLsureinent  of  tlie  oiJsonic  in- 
dex are  yiresented,  involving,  as  any  one  knows  who  has 
qualified  liiinself  in  the  terluii(iue  of  tlie  opsonic  index, 
an  immense  amount  of  lalx^r.  Indee<l,  many  recent 
contributions  to  tlie  literature  of  practical  opsonic  tiier- 
apy  alx)und  in  l>eautiful  charts,  and  exhibit  a  <learth 
of  interest insr  and  iniyM)rtant  clinical  details.  Neverthe- 
less it  is  a  fact,  well  established  by  those  who  have  chosen 
to  pursue  tlie  practice  of  therajx'Utic  inununi/ation 
without  the  guide  of  the  opsonic  index,  that  eminently 
satisfactory  results  can  l)e  secured  in  many  morbid  af- 
fections of  inicrobic  origin  by  inoculations  guided  !)y 
symptomatic  indications,  or  at  intervals  y)^e^'iously  de- 
termined by  Wright  or  others  using  the  opsonic  index. 

The    Hvpotuesis   of   Auto-ixoculatiox. — An  out- 


growth of  M' right's  studies  upon  opsonins  is  the  light 
indirectly  shed  upon  the  spontaneous  efforts  of  the  hu- 
man organism  to  meet  and  combat  bacterial  infection, 
and  the  recent  communications  by  this  investigator  are 
occupied  by  an  elaboration  of  his  theory  of  auto-inocula- 
tion. According  to  these  \'iews,  nature  protect*  the 
animal  organism,  in  event  of  an  infection,  by  auto-inoc- 
ulation ;  which  is  to  say  that,  from  the  infective  focus, 
bacteria  or  their  product*  are  set  free  in  such  a  manner 
as  to  evoke  an  immunizing  response,  and  the  success  or 
failure  of  this  spontaneous  auto-inoculation  is  evidenced 
by  the  succc^ssful  or  unsuccessful  issue  of  the  disease. 
Take  typhoid  fever,  for  instance.  A  constant  self-gen- 
erated inoculation  with  the  typhoid  bacilli  or  their 
products  is  going  forth,  one  of  the  earliest  manifesta- 
tions of  which  Ls  the  heightened  agglutinative  acti\'ity 
of  the  infected  individuaVs  blood  serum;  and  full  re- 
covery is  achieved  only  when  these  natural  inoculations 
have  aroused  the  immunizing  machinery  to  a  point  suf- 
ficiently high,  and  long  enough  sustained  to  permit  a 
conquest  of  the  invading  microbe.  Imperfect  response 
is  heralded  by  clinical  fluctuations,  and  failure  event- 
uates in  death  of  the  typhoid-infected  host.  Contem- 
plated from  a  similar  attitude  it  becomes  clear  why  trau- 
matic and  surgical  infective  diseases  run  their  varying 
course  from  slight  localized  transient  reactions  to  the 
rapidly  fatal  septicaemias,  or  the  tedious,  spreading,  sup- 
purative processes  of  chionic  pus-microbe  disease.  It 
IS  explainable  why  one  indi^'idual  will  have  a  single  fu- 
runcle and  escape,  while  his  fellow  will  find  the  first  boil 
but  the  preparation  of  a  long-continued  series;  or  why 
some  excess,  like  alcohohc  overindulgence,  will  cause 
the  appearance  of  a  few  passing  pimples  on  one  person '.s 
skin,  while  in  another  an  acne  once  cstablLshed  becomes 
extensive  and  chronic. 

With  the  guide  of  the  opsonic  index  the  phenomenon 
of  auto-inoculation  seems  opened  to  satisfactory  inves- 
tigation in  a  manner  heretofore  impossible,  for  it  is 
asserted  that  the  specific  immune  opsonins  of  the  particu- 
lar active  microbe  respond  in  a  characteristic  and  demon- 
strable manner  under  the  impulse  of  spontaneoas  auto- 
inoculations ;  just  as  thev  vary  and  can  be  measured 
under  the  stimulus  of  tne  artificial  inoculation  of  a 
specific  bacterial  vaccine. 

It  has  long  been  recognized  that  various  extraneous 
influences  mo<lify  the  course  of  an  existing  infection. 
Upon  a  basis  of  such  observations  are  founded  various 
therapeutic  practices,  like  the  use  of  hot  fomentations 
for  regional  inflammatory  manifestations,  of  active  or 
passive  movement  of  inflamed  jointu,  of  massage,  of 
thermal  or  ra<liant  treatment,  and  of  passive  hypera?inia 
by  the  method  of  Bier.  Vigorous  scnibbing  with  strong 
soap  and  hot  water  when  directed  against  acne  or  fu- 
runculosis  occ;isionally  succ(»eds  admirably,  and  so  it  is 
with  the  method  still  in  vogue  in  some  quarters,  of  forci- 
bly squeezing  and  crushing  the  individual  lesions  in  an 
acne  or  furimculosis.  Such  occasional  successes,  in 
terms  of  the  new  hypothesis,  simply  herald  a  favorable 
auto-inoculation  produced  by  artificial  means;  the  bac- 
teria or  their  products  l)ein!^  dissipated  in  such  a  manner 
as  to  reproduce  what  happens  when  a  proper  dose  of  the 
corresponding  bacterial  vaccine  has  been  inoculated. 

Unhappily,  however,  there  are  many  instances  of  in- 
effective or  vicious  auto-inoculation  l>oth  spontaneous 
and  artificial.  Witness,  for  example,  the  steady  down- 
ward progress  of  many  a  victim  of  chronic  empyema, 
with  all  the  manifest afioiLs  of  a  continuous  "negative 
phJl^e."  And  how  many  melancholy  cases  the  ph^si- 
cirm  can  recall  of  patients  \v\*\i  pidmonary  or  joint  tufx^r- 
culosis,  whose  downward  trend  was  precipitated  by  in- 
jndiciou;f  exertion,  or  too  energetic  a  treatment  by 
massage.  piLssive  hyfwrirmirt,  or  what  not!  On  the  one 
hand  we  have  illustrated  a  spontaneous  vicious  auto- 
ir.oculation,  and  the  other  typifies  vicious  artificial 
auto-inoculation,  in  which  exercise,  massage,  and  in- 
duced hyyx»ra'mia  are  the  artificial  agents. 

Artificial  Auto-inoculation  and  Opsonic  DiagnoRis. — 
Not  only  may  the  phenomena  of  spontaneous  and  arti- 
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ficial  auto-inoculation  be  verified  through  the  agency  of 
the  opsonic  index,  but.  as  now  appears  from  the  most 
recent  contributions  by  Wrijjht,  the  problem  of  the 
nature  of  an  infefjtion  of  unknown  oritin,  or  of  the  exist- 
ence of  a  suspected  but  invisible  local  infective  fociLs, 
may  bo  solved.  And,  furthermore,  diagnosis  mav  not 
only  be  assisted  by  meatLs  of  artificial  auto-inoculation 
and  opsonic  evaluations,  but  aid  in  prognosis  is  also 
obt  aina))le. 

(liven,  for  example,  a  case  of  clu*onic  arthritis,  whose 
bacterial  factor  is  not  clear  and  where  the  suspicion 
rests  between  the  gonococcus  and  staphylococcus.  The 
opsonic  index  for  these  two  bacterial  species  would  be 
taken  with  the  affected  joint  at  rest,  and  again  at  inter- 
vals of  one-half,  two  to  four,  twelve  to  twenty-four,  and 
thirty-six  hours  after  ma.ssage,  or  exercise,  or  passive 
hypera?mia.  The  index  for  lx)th  organisms  remaining 
practically  constant  throughout  these  examinations,  one 
would  rule  out  both  bacterial  species  as  responsible 
agents.  But  with  a  considerable  fluctuation,  say,  of 
the  gono-opsonic  index,  usually  in  the  direction  of  a  rise 
after  artificial  auto-inoculation,  a  diagnosis  of  gonorrhceal 
artluitis  would  be  made. 

Or  let  us  assume  that  we  have  been  treating  a  local- 
ized tuberculous  lesion,  and  that  the  question  arises  as 
to  whether  success  ha.^  been  attained,  and  whether  the 
infective  focus  is  extinct.  A  tuberculo-opsonic  index 
should  \yo  taken  with  the  patient  at  rest,  and  again  at 
intervals  after  artificial  auto-inoculation  set  up  by  exer- 
cise, manipulation,  or  other  suitable  means  adapted  to 
the  particular  condition.  An  unchanged  index  would 
argue  for  recovery  and  freedom  from  restraint,  while  a 
fluctuation  would  justify  the  suspicion  that  a  smoulder- 
ing infection  still  persisted. 

Technique  of  the  Opsonic  Index. — In  the  evalua- 
tion of  the  opsonic  power  of  the  blood  comparison  is 
made  between  the  serum  of  the  affected  individual  and 
that  of  one  or  several  (**  pool  ")  presumably  normal  in- 
dividuabj.  The  value  of  a  sinde  serum,  or,  in  other 
words,  its  capacity  to  stimulate  phagocytosis,  is  termed 
its  "phagocytic  index."  The  comparison  of  the  pha- 
gocytic index  of  a  serum  of  unknown  potency  with  the 
phagocytic  index  of  one  of  several  presumably  normal 
serums,  the  value  of  the  latter  being  taken  as  unity, 

gives   the    "  opsonic   index.''     Several   steps   are   inci- 
ental  to  the  procedure  of  measuring  the  opsonic  index, 
as. 

(a)  Collecting  the  Serum. — One  may  select  the  lobe  of 
the  ear  which  is  punctured,  as  in  obtmning  blood  for  hie- 
matological  study,  or  the  finger  tips  as  the  source  of  the 
blood  whose  serum  is  to  be  secured  and  tested.  Chil- 
dri'n  or  nervous  adults  who  disHke  to  witness  the  trivial 
operation  of  drawing  bkxwl  may  be  accommodated  by 
having  their  ear  lolx?s  punctured.  But  ordinarily  the 
index  finger  is  chosen,  previously  cleansed,  and  rendered 
hypera'inic  by  winding  from  its  base  to  the  last  joint  a 
narrrow  muslin  bandage,  or  better  still,  a  thin  rubber 
bandage  such  as  is  used  in  Bier's  method  of  producing 
passive  hypenmiia.  The  congested  finger  tipispunct- 
lu-ed  at  the  side  of  the  nail-bed  with  a  lancet,  or,  as  is 
done  by  Wright,  with  the  sharp  tip  of  the  blocxi  capsule. 
The  receptacle  for  the  flowing  nlood  is  the  ingenioas 
blood  tube  or  blood  **  capsule  "  of  Wright,  which  is  il- 
lustrated at  actual  size  in  several  of  his  articles.  It  is  a 
glass  tube  about  5  mm.  in  calibrt%  6  cm.  in  length  as 
ready  for  use.  and  with  a  capacitv  of  some  ten  or  fiftei»n 
drops  of  blood.  It  terminates  f)y  one  extremity  in  a 
straight  constricted  [)oint  (the  stabbing  end),  and  at 
the  other  is  drawn  into  a  capillary,  U-sha^x?d  tube.  At 
the  moment  of  collecting  the  blood  both  ti{>s  of  the  cap- 
sule are  broken  off,  ami  the  orifice  of  the  U-shaped  ex- 
tremity is  applied  in  contact  with  the  escaping  blood, 
which,  in  virtue  of  the  capillarity  of  the  U-shaped  limb, 
is  sucked  through  it  and  into  the  Ixnly  of  the  capsule. 
As  soon  as  sufficient  blood  to  fill  the  capsule  one-half  or 
two-thirds  has  Ikk'ii  automatically  aspirated  into  it,  the 
orifice  of  the  straight  end  is  sealed  in  a  flame,  the  tube 
being  grasped  between  thumb  and  finger  in  such  a  man- 
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ner  as  to  insure  no  excessive  heat  reaching  the  column 
of  blood.  The  vacuum  occasioned  by  the  cooling  of  the 
sealed  end  should  suffice  to  draw  the  mass  of  blood  into 
the  capsule  sufficiently  far  to  empty  the  U-shaped  ex- 
tremity, by  which  the  capsule  is  now  grasped  and  sharp- 
ly swung  in  such  a  manner  as  to  drive  the  Mood  in  mass 
to  the  closed  straight  end.  At  this  stage  of  the  pro- 
cedure the  tube  is  to  be  laid  aside  for  the  spontaneous 
contraction  of  the  clot  and  separation  of  the  serum, 
which  can  be  hastened  by  incubator  temperature;  or 
if  can  be  transported  from  the  bedside  to  the  laboratory. 
Finally  the  serum  is  separateil  by  centrifuging,  at  a  suf- 
ficient speed;  the  U-shaped  end  of  the  blooii  capsule 
serving  as  a  handle  by  wliich  it  is  hooked  over  the  edge 
of  the  metal  tube-shield  of  the  centrifuge. 

Both  for  separating  the  serum  and  for  washing  bloo<l 
to  obtain  corpascles  one  may  employ  a  hand  centrifuge, 
though  more  satisfaction  will  be  exp(»rienced  with  a 
power  centrifuge  (electric  or  water,  the  latter  operating 
well  with  compressed  air  when  this  Ls  available). 

(b)  Washing  thi'  Corpuscles. — It  is  essential  that  hu- 
man blood  corpuscles,  washed  free  from  serum,  be  se- 
curetl,  for  here  we  obtain  the  leucocytes  whose  phago- 
c>'1osis  is  to  be  studied  in  the  presence  of  various  serums 
afterward  added,  along  with  the  emulsion  of  the  bac- 
terium in  question.  For  purposes  of  clinical  asage  the 
blood  of  any  healthy  person  who  is  not  fatigued  may  be 
used  for  washing,  t^reference  is  given  to  the  finger  tip, 
artificially  congested  by  bandaging  the  member  distally, 
as  its  source.  One  should  stab  beside  the  finger-nail  so 
that,  with  adequate  hypera?mia,  large  drops  of  the  blood 
to  the  number  of  ten  or  fifteen  exude  and  fall  spontane- 
ously from  the  finger-tip,  rather  than  by  coaxing  with 
additional  pressure  or  by  applying  the  tube  to  the  finger. 
These  are  the  *  honest  drops  "  of  the  o{)sonist ;  and 
such  honest  drops  to  the  numl)er  just  indicated  are  al- 
lowed to  fall  directly  into  a  narrow  test  tul3e  containing 
5  to  15  c.c.  of  a  decalcifying  (coagidation-prevent  ing) 
normal  salt  solution,  made  by  adding  to  0.85  per  cent, 
solution  of  sodium  chloride  in  distilled  water  sodium 
citrate  in  the  proportion  of  1  per  cent.  As  the  blood 
drops  into  the  tube  of  decalcifyin|!j  solution  it  is  gently 
agitated  to  effect  an  even  distribution,  until  the  requisite 
amount  has  lx»en  obtained.  This  mixture  of  blood  and 
decalcifying  fluid  is  now  centrifuged  at  such  a  speed  as 
to  sediment  the  mass  of  blood  corpuscles,  but  not  with 
so  excessive  a  rotation  as  compactly  to  jam  the  corpus- 
cles to  the  bottom  of  the  tul)e,  resulting  in  the  distor- 
tion or  disruption  of  leucocytes.  Properly  performed 
this  manaMi\Te  takes  alx)ut  five  minutes,  and  drives  the 
blood  corpuscles  out  of  the  mixture  in  such  a  manner 
as  to  leave  in  the  uppermost  layer  the  majority  of  the 
white  blood  corpuscles,  making  the  so-called  leucocyte 
"cream."  With  a  pipette  of  proper  calibre  the  super- 
natant solution  is  now  aspirat€»d  irom  the  sediment  of 
blood  corpascles.  leaving  them  and  their  cream  undis- 
turlx»d.  One  washing,  such  as  has  just  Ixjen  described, 
suffices  to  free  the  corpuscles  from  their  own  serum, 
though  for  double  assurance  one  may,  after  the  first 
washing,  jjerform  a  sectmd  with  plain  normal  salt  solu- 
tion. For  convenience  the  uppermost  layer  of  corpiLs- 
cles.  or  cream,  is  carefully  aspirated  and  set  apart  for 
early  use,  before  which  it  is  gently  agitated  to  insure  an 
even  mixture  of  its  elements,  consisting  of  the  bulk  of 
leucocytes  from  the  sediment ed  blood  mixed,  of  course, 
with  retl  cells. 

(f )  Making  the  Bacterial  Suspension. — This  prepara- 
tion consists  of  the  bacteria  against  which  the  opsonic 
test  is  to  made,  suspended  in  a  normal  salt  solution, 
free  from  clumps  of  adhering  microbes,  and  of  such  a 
density  as  to  permit  a  sufficient,  but  to  pn»clude  an  ex- 
cessive, phagocytosis.  That  is  to  sav,  the  susj)easion  is 
to  consist  of  isolated  evenly  distributed  bacteria  in 
proper  numerical  proportion.  In  working  with  danger- 
ous bacterial  species,  f.</.,  the  tubercle  bacillus,  the  or- 
ganisms may  \yc  tievitalized  by  heat,  though  ordinarily 
this  precaution  is  not  taken.  The  technique  of  these 
suspensions  varies  somewhat  according  to  the  nature  of 
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the  particular  microbe  as  to  the  coherence  of  the  mass 
in  culture,  and  the  permanence  of  stainable  fornLs.  Thus 
with  the  pyogenic  staphylococci  the  making  of  a  smooth 
suspension  by  simple  agitation  and  centnfuging  is  or- 
dinarily an  easy  task,  and  these  suspended  cocci  retain 
their  staining  capacity  for  at  least  two  days.  Tubercle 
bacilli,  on  the  other  hand,  cohere  most  tenaciously,  so 
that  extreme  efforts  are  required  to  obtain  smooth  sus- 
pensions, but  t  hey  have  the  property  of  indefinitely  re- 
«pondino;  to  the  appropriate  stain.  Gonococci  and 
meningococci,  because  oi  their  tendency  toward  self- 
digestion  (autolysis),  quickly  cease  to  stain  in  a  satis- 
factory manner,  hence  their  suspensions  must  be  made 
from  young  cultures  on  ascites-agar,  and  used  without 
delay.  Wit  h  t  he  except  ion  of  tubercle  bacilli,  gonococci, 
and  meningococci,  cultures  on  agar  or  coagulated  blood 
«erum  (preferable  for  streptococcus  and  pneumococcus), 
of  twelve  to  twenty-four  hours'  incubation,  are  ased  to 
prepare  suspensions. 

From  the  slanting  surface  of  the  culture  medium  the 
bacteria  are  washed  by  application  of  a  few  cubic  centi- 
metres of  normal  salt  solution,  the  rough  suspension  be- 
ing then  withdrawn  from  the  tube.  Further  mixture 
may  be  obtained  by  churning  the  suspension  hack  and 
forth  in  a  pipette,  or  it  may  be  advisable  to  aid  the  process 
by  rubbing  the  mixture  biptween  smooth  ^lass  surfaces 
or  in  a  small  agate  or  glass  mortar.  Additional  dilution 
is  now  performed  with  5  c.c.  or  10  c.c.  of  normal  salt  so- 
lution and  agitating.  To  threw  out  the  coarse  particles 
the  suspension  is  now  centrifuged,  and  if  the  superna- 
tant suspension  is  still  too  dense,  a  further  dihition  and 
oentrifuginj^  may  be  performed.  A  proper  density  of 
the  suspension  b  important ,  for  if  too  large  a  number  of 
the  bacteria  remain,  the  phagocyting  leucocytes  become 
overloaded,  making  enumeration  difficult  or  impossible. 
To  obviate  this  drawback  one  may  count  the  oacteria 
in  the  suspension  (see  below,  Standardizing  B.acterial 
Vaccines)  or,  better  still,  preliminary  opsonic  tests  with 
normal  serum  and  wiishea  corpuscles  can  be  performed, 
in  order  to  obtain  a  phagocytosis  averting  five  to  ten 

Myogenic  bacteria  (the  pyogenic  cocci,  colon  and  typhoid 
acilli)  per  leucocyte,  and  one  or  two  tubercle  bacilli  per 
leucocyte. 

id)  Preparing  Suspcnsiona  of  Tubercle  Bacilli. — 
Wright  uses  the  bacillary  mass  from  surface  glycerin- 
brotn  cultures  of  tubercle  bacillus,  or  the  residue  after 
making  old  tuberculin.  In  my  own  work  I  have  found 
the  surface  growth  on  glycerin-ajrar  to  answer  well.  The 
mass  of  bacilli  is  freed  from  fluid  by  paper  filtration, 
washed  on  the  filter  paper,  fir«t  with  water  and  then 
with  1.5  per  cent,  salt  solution,  and  divided  into  smaller 
portions  u  hich  are  subjected  to  streaming  steam  or  auto- 
clave sterilization  in  suitable  small  flasks  for  three  suc- 
cessive da  vs.  A  globule  of  the  bacillary  mass  not  larger 
than  a  split  pea  is  now  rubbed  with  1.5  per  cent,  salt  so- 
lution until  smooth.  (>ne  or  two  drops  of  the  salt  so- 
lution moistens  the  mass,  followed  by  grinding  for  ten 
minutes,  then  drop  by  drop,  with  intervening  rubbing, 
the  salt  solution  is  added  until  1  c.c.  has  been  reached. 
This  coarse  suspension  is  transferred  to  a  small  narrow 
tube  and  centrifuged  at  high  speed  for  five  minutes  or 
longer.  The  suix?rnatant  sa^pension  is  now  subjected 
to  an  oi>soTiic  te^t  with  normal  serum  autl  waslied  cor- 
puscles. If  tlie  baciUi  arc  evenly  distributed  and  free 
irom  clumps,  and  the  pliagocytosis  Is  more  than  one  or 
two  per  leucocyte,  the  supernatant  suspension  is  sepa- 
ratetl  and  kept'  as  a  stock  which  is  diluted  at  the  mo- 
ment of  using  so  as  to  bring  tlie  phagocytosis  to  the  re- 
quired point  as  determineil  by  a  test.  Such  a  stock 
suspension  niav  \xi  kept  in  the  cold,  and  is  available  for 
at  least  a  week.  The  original  masses  of  sterilized  cult- 
ure should  Ix?  kept  n»(iist  in  the  small  flasks,  and  are 
useful  so  long  as  in  this  condition. 

(e)  Miximf  Serum,  Wasfied  Corpuscles,  and  Bactenal 
Suspenmon. — A  mixing  pipette  or  opsonic  pif)et  tc  is  re- 
quired for  tliis  ojx'ration.  As  iLsed  by  Wright  and  his 
followers  this  implement  resembles  an  ordinary  glass 
medicine  dropper  with  a  much  elongated  narrow  ex- 


tremity. The  body  of  the  pipette  is  a  tube  5  cm.  long 
and  about  6  mm.  in  diameter.  Its  elongated  extremity 
measures  10  cm.  to  15  cm.  and  has  a  calibre  of  about  0.6 
mm.  to  0.8  mm.  For  aspirating  the  components  of  tbe 
mixture  one  may  employ  the  ordinary  rubber  bulb  or 
teat  used  with  medicine  droppers.  A  more  satisfactory 
device  for  preventing  excessive  suction  is  a  rubber  bulb 
operated  with  a  small  Hoffman's  tubing  clamp,  or  a 
rather  elaborate  apparatus  in  which  a  graduatea  screw 
makes  pressure  on  the  rubber  diaphragm  of  an  air- 
chamber. 

About  1  or  2  cm.  from  the  attenuated  extremity  of  the 
pipette  a  "  fiducial  "  line  b  made  with  a  wax  pencil,  or 
pen  and  ink.  The  serum  reposes  in  the  capsule  after 
having  been  centrifuged,  and  is  mast  readily  enposed 
by  crushing  the  capsule  at  the  desired  point  with  a  pair 
of  old  bone-cutting  pliers.  A  convenient  receptacle  for 
the  capsules,  tube  of  washed  corpuscles,  ana  tube  of 
bacterial  suspension  is  a  dish  of  wet  sand.  Having  all 
these  in  readiness  the  procedure  is  to  draw  to  the  mark 
on  the  pipette  a  portion  of  the  washed  leucocyte  cream, 
then  aspirate  a  snort  column  of  air;  then  draw  to  the 
mark  a  portion  of  the  bacterial  suspeasion;  now  follow 
with  a  dividing  column  of  mr;  finally  aspirate  to 
the  mark  a  quantum  of  the  serum  to  be  tested.  These 
equal  portions  are  now  to  be  mixed  by  forcing  them  out 
of  the  pipette  on  a  clean  slide,  draiivnng  in  and  forcing 
out  again.  The  mixture,  without  air  bubbles,  is  finally 
drawn  into  the  pipette,  the  free  extremity  of  which  is 
sealed  in  a  flame,  and  the  whole  is  ready  for  the  incu- 
bator. 

if)  Incubating  the  Mixture. — ^To  facilitate  the  opsonic 
process  and  phagocytosis  the  mixture  in  the  pipett«  Ls 
kept  at  a  temperature  of  37.5®  C.  for  fifteen  or  twenty 
minutes.  The  pipettes  may  be  placed  in  an  ordinary  in- 
cubator held  in  a  pasteboard  or  metal  rack,  or  the  spe- 
cial opsonic  incubator  of  Freeman,  consisting  of  a  copper 
water-bath  with  automatic  temperature  regulator  and 
tubes  for  the  pipettes,  may  be  used.  Since  the  serum, 
suspension,  and  corpuscles  tend  to  separate,  it  is  well  to 
agitate  t  he  pipette  gently  once  or  twice  during  incubation, 
or  recourse  may  be  had  to  a  mechanical  device  by  which 
the  tubes  are  rotated  with  a  small  pulley  operated  by  a 
miniature  water  or  electric  motor. 

(g)  Preparing,  Fixing,  and  Staining  the  Film. — After 
incubation  the  end  of  the  opsonic  pipette  Ls  broken  and 
its  contents  are  mixed  by  foreing  onto  a  clean  slide  and 
drawing  back  into  the  pipette.  A  drop  of  the  mixture 
suitable  in  size  is  now  placed  near  one  end  of  a  clean 
microscopic  slide  and  spread  as  in  making  a  blood  film, 
except  that  the  spread  is  thicker  and  Ls  purposely  made 
somewhat  uneven.  A  special  **  spreaaer,  consisting 
of  a  slide  from  one  end  of  which  the  corners  have  been 
cut  across  or  ground  off",  is  ased  for  making  a  film  nar- 
rower than  the  slide,  thicker  at  the  starting-point,  and 
tapering,  tongue-like  and  thinner,  as  the  spread  pro- 
ceeds. 

In  the  case  of  tuberculo-opsonic  preparations,  and  to 
insure  a  smooth  film  free  from  alternate  heaps  and  de- 
serted areas,  some  workers  prefer  a  slide  the  concave 
surface  (found  by  testing  the  slide  on  a  perfectly  smooth 
surface)  of  which  is  roughened  by  rubbing  with  fine 
emery  paper. 

The  dried  films  in  the  case  of  ordinary  bacteria  are  to 
be  fixed  by  flaming;  or,  as  Ls  the  writer's  practice,  fixed 
and  given  the  plasmatic  stain  by  treating  with  alcoholic 
eosin  solution. 

FiliiLs  for  tubercle  bacillus  preparations  are  to  be  fixed 
in  satiu-ated  watery  solution  of  corrosive  sublimate  for 
about  one  minute,  or  by  immersion  in  w^ood  alcohol  for 
several  minutes:  or  one  may  flood  with  ordinary  alco- 
hol and  ignite  it,  thus  combining  alcoholic  hardening 
with  heat  fixation. 

Staining  of  the  films,  except  in  the  case  of  tuberculo- 
opsonic  preparations,  is  performed  bv  the  aid  of  eosin 
and  metliylcne  blue.  Various  formulas  in  which  these 
anilins  are  combined  in  a  single  solution  like  I^eish- 
man's  or  J.  H.  Wright's  stains,  can  be  employed,  and 
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the  operations  performed  according  to  the  usual  ciirec- 
tioas  for  staining  blood  preparations.  Or  the  eosin  and 
blue  can  be  used  separately .  as  is  the  writer's  practice; 
alcoholic  eosin  (eosin,  alcoliol-soluble,  Oriibler,  one 
per  cent,  in  ninety-five  per  cent.  alcolioD  is  first  ap- 
plied to  fix  and  stain  the  film,  whicli  is  next  washed  m 
water  and  then  stained  with  a  one-per-oent.  solution  of 
methylene  blue  (preferably  tlie  metliylene  blue  after 
Ehriich,  of  Oriibler).  After  staining,  the  films  are  dried 
and  mounted  in  balsam,  or  examined  in  oil  witli  the  oil 
immersion  lens,  without  covering. 

Tuberciilo-opsonic  films  are  first  stained  in  hot  carbol- 
fuchsin  several  minutes,  washed  in  water,  decolorized  in 
two-and-one-half-per-cent.  sulphuric  acid  aciueous  mix- 
ture a  few  seconds,  washed  in  water,  furtlier  treated 
with  five-per-cent.  acetic  acid  for  a  few^  seconds,  washed 
thoroughly,  and  counterstained  a  few  seconds  with 
methylene  blue  (I  gm.  rubljed  in  1  c.c.  absolute  alcohol, 
to  which  **  mud  "  Ls  added  200  c.c.  of  a  0.1-per-cent.  so- 
lution of  sodium  hydrate,  and  the  whole  filtered).  This 
is  the  method  advij^ed  by  A.  E.  Wright. 

(h)  Covniing  and  Detcnninwfj  the  Index. — With  the 
low  power  of  the  microscope  the  finished  opsonic  prep- 
aration LS  scanned,  and  the  area  in  which  the  white  cells 
are  numerous,  generally  the  ends  of  the  film,  is  located, 
whereupon  the  immersion  lens  is  focussed.  The  next 
ta^k  is  to  count  the  bacteria  englobed  by  the  polynu- 
clear  leucocv-tes,  so  as  to  strike  the  average.     A\  ith  the 

Eyogenic  bacteria  it  is  generally  sufficient  to  count  the 
acteria  in  twenty-five  white  cells,  but  with  tulx?rcle 
bacilli  fiftv  to  one  himdred  cells  are  included  in  the 
count.  Tfie  average  per  leucocyte  obtained  by  these 
counts  gives  the  phagocytic  index  for  the  serum  under 
observation.  To  obtain  the  opsonic  index  a  control 
preparation,  with  individual  normal  serum  or  pooled 
normal  serums.  Is  simultaneously  carried  through  all 
the  stages  just  dcscrilx?d. 

The  phagocytic  index  of  the  normal  serum  is  obtained 
by  the  same  coimt  and  average  as  for  the  serum  in  ques- 
tion. The  opsonic  index  represents  the  ratio  which  the 
phagocytic  indices  of  the  two  serums  bear  to  each  other, 
the  phagocj'tic  index  of  the  normal  serum  being  taken 
as  unity.  It  is  obtained  by  the  following  proportion — 
the  phagocytic  index  of  the  normal  serum:  the  phago- 
cytic index  of  the  serum  in  question  ::  I  :  x.  Por  ex- 
ample, as.sume  that  the  staphylo-opsonic  index  is  to  be 
obtained,  and  that  the  average  staphylococci  per  leu- 
cocyte, or  the  phagocytic  index  of  the  normal  scrum,  is 
found  to  be  16:  and  the  phagocjiic  index  of  the  serum 
in  question  to  Ik?  12.  The  proportion  would  1x5 
16  :  12  ::  1  :  x;   and  the  opsonic  index,  ^J  or  0.75. 

Technical  Modifications  of  the  Opsonic  Index. — 
It  must  not  be  assumed  that  the  method  of  Wright  and 
Douglas  for  obtaining  the  opsonic  index  has  lx»cn  ac- 
cepted unchallenged  by  laNjratory  workers.  There  are, 
indeed,  those  who  claim  tliat  the  results  are  far  from  re- 
liable, due  to  various  faults  in  the  method;  and  others 
who  vigorously  insist  that  the  opsonic  in<)ex  is  not  a  re- 
liable guide  upon  which  to  base  therapeutic  bacterial 
inoculations.  Hut  lu^ide  from  these  controversial  as- 
pects, certain  modifications  in  the  technique  have  been 
proposed. 

By  some  workers  LeLshman's  original  method  is  still 
adhered  to.  This  coasists  in  using  the  whole  blood,  equal 
portions  of  which  and  of  the  bacterial  .susjx»nsion  are 
mixed,  a  drop  of  the  mixture  placed  on  a  slide,  covered 
with  a  cover-glass,  and  incubated  for  ten  or  fifteen 
minutes.  The  slide  and  cover  are  then  drawn  apart, 
the  film  is  stained,  and  the  phagocytic  index  is  computed 
as  described  above. 

Other  workers  have  aimed  to  reduce  the  experimental 
error  by  employing  highly  tlilute  suspensions  of  bacteria ; 
or,  better  still,  by  diluting  the  serums  under  scrutiny. 
Combined  with  the  modifications  of  diluting  the  suspen- 
sion and  the  serum  is  the  suggestion  to  use  as  a  basis  of 
comparison  the  phagocyting  leucocytes,  giving  a  so- 
called  "  percentage  "  index  as  opposed  to  Wright's 
**  bacterial  *'  index. 


The  Thcrmosfahlc  OpRonin  Test. — An  outgrowth  of 
further  investigation  into  the  properties  of  opsonins  is 
the  application  of  the  opsonic  index  to  the  diagnosis  of 
existing  infection,  as  well  as  in  the  study  of  immunizing 
reactions  following  bacterial  inoculations  or  artificial 
auto-inoculation.  The  principle  of  this  diagnostic  pro- 
cedure which  has  been  developed  by  Wright  and  I3oug- 
las,  and  by  them  designated  the  **  tliermostable  opsonin 
test,"  rests  upon  the  study  already  alluded  to  of  the  va- 
riation in  heat  resistance  wtween  the  common  opsonins 
and  the  immune  opsonins.  Representatives  of  the  lat- 
ter class  are  less  easily  destroyed  by  heating,  that  Ls  to 
say,  thev  are  thermostable  opsonins.  Accordingly,  if 
the  problem  is  to  determine  whether  a  given  bacterial 
infection  e.xLsts  in  virtue  of  which  immune  opsonins  are 
being  produced  by  auto-inoculation,  or  to  learn  if  a  bac- 
terial inoculation  has  aroused  specific  immune  opsonins, 
the  procedure  is  to  heat  the  serum  in  (piestion  not  less 
than  ten  minutes  at  a  temperature  of  5S°  to  Of^°  (^.,  and 
then  measure  its  opsonic  power  by  the  phagocytic  in- 
dex as  ordinarily  obtainetl.  (Granting  tlie  accuracy  of 
the  ohservitions  upon  which  this  test  i>»  founded,  it 
wouhl  be  proper  to  recognize  the  opsonins  which  sur- 
vived this  heating  as  resulting  from  auto-inoculation 
with  the  corre^fjonding  microbe,  or,  in  case  of  the  inoc- 
ulation of  a  vaccine,  to  represent  the  immunizing  re- 
sponse in  production  of  immune  opsonins.  Thus  the 
thermostable  opsonin  test  starves  as  a  further  check 
upon  the  method  just  described,  in  which  the  testing  of 
the  opsonic  power  of  the  blood  can  be  brought  to  play 
a  part  in  the  diagnosis  of  a  siLspected  bacterial  infec- 
tion, or  to  allow  the  identification  of  the  specific  bacterial 
nature  of  an  infection  whose  existence  Is  evident. 

Preparation  of  Bacterial  Vaccines. — "  Vac- 
cines," or  the  special  bacterial  substances  used  in  op- 
sonic therapy,  are  of  two  classes:  corrcsiponding,  that  is^ 
identical  in  species  with  the  pathogenic  microbe  against 
whose  inroads  eff'ort  is  directed;  and  aufogenous,  as 
the  wTiter  has  called  them,  that  is,  of  bacteria  obtained 
tiirectly  from  the  infected  individual  and  reintroduced 
for  therapeutic  purposes.  Corresponding  vaccines  are 
also  designated  **  stock  "  vaccines.  As  to  the  particu- 
lar merits  of  these  two  classes  of  vaccines,  evidence  is 
still  insufficient  to  permit  final  judgment ;  though  en- 
larging experience  in  o{>sonic  therapy  seems  to  indicate 
that  with  few  exceptions  better  results,  and  in  many 
cases  satisfactory  results  alone,  are  to  be  obtainetl  by 
the  vaccine  made  from  the  microl^e  of  autogenous  on- 
gin,  subjected  to  as  little  artificial  manipulation  as  is 
possible;  that  is  to  say,  the  microbe  reintroduced  in  as 
near  its  original  biologic  condition  a*,  laboratory  ma- 
nipulation will  permit.  SulKiultivation,  by  which  many 
pathogenic  bacteria  speedily  lose  the  properties  inci- 
dental to  their  habitat  in  the  morbidly  affected  animal 
organism,  is  to  Ix*  minimized.  It  appears  that,  in  the 
case  of  certain  staphylococci,  the  change<l  environment 
of  repeated  tram^fer  on  artificial  culture  media  does  not 
deprive  them  of  usefulness  in  the  production  of  stock 
vaccines  directed  agaiast  some  fornts  of  staphylococcic 
infection:  though  no  one  has  learned  whether  the  full 
remedial  property  of  a  staphylococcus  artificially  grown 
is  retained,  or,  if  lost,  when.  Obviously,  autogenous 
vaccines  are  imperatively  required  when  one  encounters, 
in  an  infection  of  unknown  origin,  one  or  more  of  the 
less  common  bacterial  species  like  Bacillus  mucosus  cap- 
siilatus  and  the  pseudodiphtheria  bacilhus;  or  in  the 
case  of  such  groups  as  the  streptococci,  colon-paracolon, 
and  proteus  in  wnich  variation  is  an  outstanding  char- 
act  en.stic.  Likewise  in  mixed  infections  where  several 
bacterial  species  are  simultaneoitsly  encountered,  and 
agaiast  all  of  which  combat  is  rec|uired,  it  would  be 
practically  impossible  to  have  in  stock  the  appropriate 
corresponding  vaccines,  even  if  there  was  reason  to  be- 
lieve these  ready-prepared  products  might  Ix?  eff'ective; 
and  this  objection  would  hold  good  in  those  not  rare  in- 
stances in  which,  during  the  treatment  of  a  chronic  in- 
infection,  the  bacterial  flora  changes. 

There  seem    to  be,  indeed,  most  weighty  arguments 


595 


OlMK>nic  Therapy. 
Opsonic  Therapy. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


in  favor  of  employing  autogenous  vaccines  made  from 
freshly  isolated  bacteria,  and  for  stock  vaccines  of  the 
trade  no  argument  whatever  save  commercial  expedi- 
ency. For  clearly  one  who  is  sufficiently  skilled  to 
practise  opsonic  therapy  safely  and  intelligently  is  as- 
suredly competent  to  prepare  nis  own  vaccines ;  and  he 
whose  knowledge  and  skill  preclude  his  isolating,  iden- 
tifying, and  making  into  a  vaccine  the  autogenous 
microbe  is  incompetent  to  practise  therapeutic  inocu- 
lation even  with  stock  vaccines. 

(a)  Suf^ pension  or  Emvlsion  of  Bacteria. — In  a  gen- 
eral way  the  process  of  preparing  a  bacterial  vaccine  is 
identical  with  that  descnl)ea  under  bacterial  suspensions 
for  URj  in  determining  the  opsonic  index.  At  least  this 
holds  good  for  the  preliminary  stages  in  which  the  bac- 
teria are  cultivated  in  tubes  of  solid  media,  washed  off 
in  sterile  salt  solution,  and  shaken  or  churned  to  effect 
separation  of  the  component  organisms.  Ordinarily  it 
is  sufficient  to  use  5  c.c.  of  salt  solution  in  preparing  this 
first  suspension,  and,  unless  there  b  marked  persistent 
cohesion  of  the  bacteria  in  masses,  centrifuging  of  the 
suspension  Is  superfluous.  This  first  suspension  or  un- 
standardized  vaccine  is  transferred  to  a  suitable  sterile  re- 
ceptacle— a  test  tube,  for  example,  which  may  or  may  not 
be  hermetically  sealed.  A  drop  of  it  is  witlidrawn  and 
set  aside  for  standardizing.  The  rest  is  now  to  be 
heated  to  devitalize  the  bacteria,  which  is  accomplished 
by  immersing  the  container  with  crude  vaccine  in  a 
water  bath,  tne  temperature  of  which  Is  kept  at  55°  to 
60**  C.  The  duration  of  this  devitalizing  process  varies 
somewhat  according  to  the  varying  thermal  death-point 
of  the  bacterial  species  in  hand.  One  hour  at  60**  C.  is 
an  outside  limit.  Most  pyogenic  microljes  in  the  vege- 
tative form,  as  called  for  in  preparing  these  vaccines, 
succumb  in  one-half  hour's  heating  at  60**  C.  Gonococci 
and  meningococci  jneld  at  a  temperature  of  55®  to  58® 
C,  and  usually  in  ten  minutes.  As  a  further  precau- 
tion, particularly  when  one  is  obtaining  early  familiarity 
with  this  step  in  opsonic  technicjue,  it  is  wise  to  plant  a 
small  portion  of  the  heated  vaccine  as  a  control  culture 
to  test  its  sterility. 

Returning  now  to  the  culture  whose  bacteria  famish 
the  material  for  the  vaccine,  some  further  points  may 
with  value  be  elucidated.  For  the  more  usual  and  eas- 
ily grown  species  plain  agar  or  glycerin-agar  is  the  me- 
dium of  election,  but  here  as  elsewhere  in  which  solid 
eulture  me<lia  are  called  for  in  opsonic  practice,  it  is 
highly  desirable  to  have  the  medium  moist  and  supplied 
with  a  moderate  amount  of  water  of  condensation.  A 
growth  of  twelve  to  twenty-four  hours'  incubation  is 
sufficient.  Conocf^cci  and  meningococci  are  grown  on 
ascites-agar  or  ascites-glucose-agar  for  eighteen  to 
thirty-six  hours.  Streptococci  and  pneumococci  grow 
most  luxuriantly  on  IxKjIHer's  blood-serum  mixture,  and 
require  twenty-four  to  forty-eight  hours'  incubation. 
This  same  medium  answers  well  for  the  meningococcus 
and  for  some  strains,  at  Ictu^t,  of  the  gonococcus. 

The  pus  or  other  exudate  containing  the  infecting 
organism  is  smeared  upon  the  surface  of  the  solid  culture 
medium.  Sliould  there  be  reason  to  believe  that  but  a 
single  bacterial  species  is  present  in  the  material,  e.g., 
staphylococcus  in  the  pus  of  an  acne  pustule,  or  in  that 
from  a  lx>il  or  carbuncle,  no  necessity  will  arise  for  mak- 
ing dilutioiLs  and  plate  cultures;  instead,  the  primary 
culture  as  it  appears  on  the  surface  of  one  or  more  tubes 
may  Ix)  used  to  prepare  the  vaccine.  Or,  should  the 
single  colonies  of  a  smgle  sjxjcies  be  widely  isolated  on 
the  first  tul)e  or  tulx?s  after  twenty-four  hours*  incuba- 
tion, they  may  be  spread  to  produce  a  growth  sufficiently 
extensive  to  cover  the  surface  of  the  culture  medium  and 
allowed  an  additional  incubation  of  twenty-four  hours. 

In  anticipation  of  infection  with  mixed  bacteria  the 
handling  of  the  original  material  is  such  as  to  allow  of 
the  separation  and  identification  of  the  various  sjx'cies. 
Most  opsonists  resort  to  ])late  cultures  with  the  aim  of 
meeting  tliis  contingonry,  and  occasionally  this  too 
complicated  process  is  the  only  one  that  will  answer. 
From   a  considerable  experience,   however,   the  writer 


has  found  that  the  much  simplified  method  of  Banti- 
Grosglick  will  generally  suffice  for  separating  so  as  to 
.secure  in  pure  culture  the  various  bacteria  constituting 
the  flora  of  a  mixed  infection.  This  method,  it  may  be 
well  to  remind  the  reader,  is  one  in  which  ordinary  solid 
slanted  medium  in  a  test  tube  is  required,  and  dilution 
is  effected  by  bringing  the  loopful  of  exudate  into  the 
condensation  water  of  the  first  tube,  where  it  is  mixed 
thoroughly.  After  flaming  the  loop  it  is  used  to  carry 
one  or  two  loopfuls  of  infected  condensation  water  to 
the  water  in  tune  two,  and  the  manoeuvre  is  again  re- 
peated by  carrjrin^  from  tube  two  to  tube  three.  The 
mfected  condensation  water  in  the  three  tubes  is  now 
allowed  to  flow  over  the  surface  of  the  medium,  the 
tubes  containing  which  are  then  returned  to  an  upright 
position,  and  placed  in  the  incubator,  where,  usually  in 
the  second,  and  almost  invariably  in  the  third  dilution, 
well-isolated  pure  colonies  will  arise  after  the  proper  in- 
terval. Should  media  without  condensation  water 
alone  be  available,  separate  colonies  oftien  can  be  se- 
cured by  rubbing  the  loopful  of  exudate  over  the  first 
tube,  and  then,  without  flarning,  over  the  surface  of  the 
media  in  the  second  and  third  tubes :  or  a  series  of  paral- 
lel "  scratches  "  may  be  made  with  the  loop  containing 
the  exudate,  beginning  with  the  first  tube,  and,  after  its 
surface  has  been  covered  with  longitudinal  strialions. 
proceeding  in  the  same  manner  with  the  second  and 
third  tubes.  In  isolating  streptococci,  pneumococci, 
and  mennigococci,  Loeffler's  medium  in  slants  is  most 
satisfactory  and  may  be  used  in  a  single  implantation, 
or  by  the  iBanti-Grosglick  method  in  case  mixed  infec- 
tion is  suspected.  In  the  case  of  the  meningococcus  it 
is  well  to  Know  that  this  organism  sometimes  appears 
tardily,  and  one  should  not  pronounce  negatively  upon 
the  culture  until  at  least  a  week  has  elapeed.  Gonococci 
are  most  expeditiously  isolated  from  tlie  pus  of  a  fresh 
untreated  urethritis,  and  here  one  may  profitably  re- 
sort to  ascites-glucose-agar  in  Petri  plates,  smearing  the 
pus  over  the  surface  by  the  *'  scratch-culture  "  method 
as  just  described. 

Having  isolated  and  identified  the  species  in  a  mixed 
infection,  the  opsonLst  is  confronted  witn  the  question  as 
to  which  species,  or  whether  all,  are  to  be  converted 
into  vaccine  and  used  for  inoculation.  This  is  largely  a 
matter  of  bacteriological  judgment  and  of  experience  in 
oponic  therapy.  Thus,  if  more  than  one  variety  of  a 
given  species,  as,  for  instance.  Staphylococcus  albus  and 
citreus  from  acne  pus,  is  encountered,  it  would  be  en- 
tirely' proper  to  use  a  vaccine  composed  of  a  mixture  of 
both  varieties*.  Again,  in  the  event  of  a  mixed  flora 
with  one  well-known  pathogenic  species  predominating, 
this  would  naturally  he  chosen;  or  if  two  well-known 
but  distant  pathogenic  species  were  prominent,  like 
Streptococcus  and  Bacillus  pyoct/aneus,  vaccines  from 
each  would  be  employed.  However,  it  may  befall  one, 
particularly  in  treating  old  suppurative  lesioiw  like 
sinuses,  fistulas,  empyema,  etc.,  to  ignore  an  organism 
like  one  of  the  proteus  group,  or  a  member  of  the  colon 
group,  that  at  first  blush  would  be  regarded  as  a 
saprophyte,  and  by  thus  failing  to  employ  its  vaccine 
along  with  staphylococcus,  streptococcus,  or  other  near 
acquaintances  among  the  pyogenic  bacteria,  to  meet 
with  poor  results. 

Furthermore,  there  is  always  to  be  kept  in  mind,  es- 
pecially in  treating  chronic  suppurations,  the  possibility 
of  a  changing  bacterial  flora  in  the  course  of  the  treat- 
ment. In  the  A\Titer's  experience,  to  cite  one  of  several 
examples,  what  originally  responded  ."is  an  unhealed 
empyema  due  to  unmixeci  pseudodiphtheria  bacillus  in- 
fection, in  later  culture  showed  an  admixture  of  Staph}/- 
lococcus  avrevs,  later  the  unmixed  aureus,  and  finally  the 
pneumococcus,  inoculations  with  the  changing  autog- 
enous bacteria,  were  imperatively  required  to  effect  the 
desired  improvement. 

(h)  Standardizing  the  Vaccine. — The  drop  of  the  orig- 
inal suspension  removed  before  devitalizing  the  bacteria 
in  a  vaccine  ser\'es  for  standardizing,  which  is  effected 
by  counting  the  bacteria  in  this  original  suspension. 
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which  is  then  diluted  so  as  to  secure  the  proper  dosage 
when  subdivided.  Counting  the  bacteria  in  a  given 
suspension  is  performed  after  the  method  proposed  bv 
Wnght  and  bc»t  described  in  his  own  language,  in  which 
he  is  concerned  with  the  standardizing  of  a  typhoid  vac- 
cine, but  which  applies  equally  well  to  suspensions  of 
the  usual  pathogenic  bacteria.  He  says:  "This  enu- 
meration can  in  the  case  of  a  twenty-four-  to  forty-eight- 
hour  culture  of  the  bacillus  typhosus  be  made  in  an  ac- 
curate and  expeditious  manner  under  the  microscope. 
It  will  be  manifest  that  in  the  case  where  we  are  dealmg 
with  a  mixture  of  an  aliouot  volume  of  normal  blood 
(containing  5,000,000  rea  blood  corpuscles  per  cubic 
centimetre)  with  an  equal  volume  of  bacterial  culture, 
the  number  of  micro-organisms  and  red  blood  corpuscles 
in  a  film  prepared  with  such  a  mixture  will  stand  one 
to  the  other  m  a  ratio  which  corresponds  to  the  respect- 
ive numbers  of  red  corpuscles  and  bacilli  in  the  unit  of 
volume. 

"  The  mixture  of  the  blood  and  culture  in  definite 
proportions  is  made  as  follows :  We  take  in  hand  an  op- 
sonic pipette.  Having  placed  a  mark  upon  the  capillary 
stem  at  a  convenient  distance  from  its  orifice,  and  hav- 
ing by  means  of  the  teat  establbhed  a  negative  pressure 
in  the  interior  of  the  tube,  we  draw  up  in  succession 
into  the  capillary  stem  (a)  one  volume  of  blood  (ob- 
tained from  a  prick  in  the  finger)  such  as  will  fill  the 
capillary  stem  up  to  the  fiducial  mark ;  (b)  an  air  bubble 
to  serve  as  an  index;  (c)  a  volume  of  the  vaccine; 
(rf)  and  further  three  volumas  of  a  physiological  salt  so- 
lution ;  or,  in  lieu  of  these  last,  as  may  be  required,  one, 
two,  or  three  further  volumes  of  the  vaccine;  taking 
care  to  complete  in  each  case  to  five  volumes.  Having 
expelled  the  contents  of  the  tube  on  to  a  slide,  and  hav- 
ing effected  thorough  mixture  by  drawing  up  the  fluid 
into  the  capillary  pipette  and  blowing  it  out  several  times 
in  succession,  we  transfer  a  drop  of  the  mixture  to  a 
microscopic  slide  and  spread  it  out  by  bringing  down 
upon  it  the  edge  of  another  sUde  and  drawing  this  along. 
Tne  thickness  of  the  film  b  regulated  by  adjusting  the 
angle  between  the  slides,  widening  this  angle  when  a 
thicker  film  is  to  be  left  behind,  and  narrowing  it  when 
a  thinner  film  is  required.  The  film  is  then  fixed  and 
stained,  most  conveniently,  perhaps,  by  the  stain  de- 
scribed by  Leishman.  The  bacteria  ana  red  blood  cor- 
Euscles  are  now  separately  enumerated  on  a  series  of 
elds  chosen  at  ranaom  from  different  parts  of  the  prep- 
aration. Owing  to  the  spacing  out  which  is  secured  by 
the  five-fold  dilution  of  the  blood,  this  enumeration  can, 
if  necessary,  be  carried  out  without  restricting  or  sub- 
dividing the  field  of  the  microscope.  It,  however,  facili- 
tates matters  if  we  restrict  the  field  by  the  employment 
of  a  high-power  eye-piece  and  subdivide  it  by  inscrib- 
ing a  cross  by  means  of  a  glass  writing  pencil  upon 
a  cover-glass,  and  dropping  this  into  the  eye-piece.  The 
necessary  calculation  can  be  most  easily  carried  out  by 
the  help  of  a  slide  rule. 

**  Suppose  we  have  a  typical  field  of  such  a  film  prep- 
aration as  has  been  described  above.  It  will  be  found 
that  there  are  here  contained  in  this  field  of  view  thirty- 
six  blood  corpuscles  and  twenty  typhoid  bacilli.  Mak- 
ing the  assumption  that  wo  are  here  dealing  with  a  nor- 
mal blooil  and,  as  already  postulated,  with  an  average 
field,  the  calculation  we  make  is  as  follows: 

*'  Number  of  red  blood  corpuscles  in  average  field  : 
number  of  bacilli  in  average  field  :  :  number  of  red 
blood  corpuscles  in  the  unit  of  volume  :  number  of 
bacilli  in  the  unit  of  volume. 

'•  36  :  20  ::  5,000,000  :  (number  of  bacilli  in  the 
cubic  centimetre  of  culture).  Aaswcr:  The  culture 
contains  circ.  2,800,000  typhoid  bacilli  in  the  cubic 
centimetre. 

**  In  the  case  where,  in  lieu  of  1  volume,  2,  3,  or  4 
volumes  of  culture  have  been  mixed  with  one  volume 
of  blood,  the  number  of  bacilli  in  the  cubic  centimetre 
of  culture  will  of  course  correspond  to  the  quotient  ob- 
tained by  dividing  the  r&mlt  arrived  at  in  the  above 
calculation  by,  as  the  case  miqr  be,  2,  3,  or  4." 


(c)  Tubercle  Varrinr, — Although  some  attempts  have 
been  made  in  that  direction,  the  production  of  an  autog- 
enous vaccine  from  a  given  case  of  tuberculous  infec- 
tion has  thus  far  Ix^en  attended  with  indifferent  success. 
That  this  should  be  so  is  readily  appreciated  by  those 
fanuliar  with  the  biological  peculiantios  of  the  tubercle 
bacillus,  and  who  recognize  the  great  technical  difficul- 
ties involved  in  the  attempt  to  secure  this  organism  in 
pure  culture,  especially  when,  as  is  so  often  the  case,  it 
Ls  present  in  lesions  associated  with  other  bacterial 
species.  Furthermore,  the  comparatively  slow  growth 
of  this  microbe  is  a  drawback  to  its  use  for  an  autoge- 
nous vaccine,  ami  when  recourse  must  be  had  to  the  in- 
direct method  of  guinea-pig  inoculation  and  subsequent 
recovery  in  culture,  one  naturally  hesitates  about  using 
the  bacillus  so  recovered  because  of  the  possibility  that 
its  sojourn  in  the  guinea-pig  might  have  sufficiently 
changed  it  so  as  to  be  unfit  for  therapeutic  use  in  man. 
In  any  event,  the  custom  is  to  resort  to  one  of  the  several 
tubercle-bacillus  preparations  already  in  use;  though 
here,  too,  it  must  be  confessed,  we  are  still  ignorant  as 
to  the  source  of  the  organism  employed,  or  as  to  what 
has  befallen  that  particular  organism  in  the  way  of  arti- 
ficial cultivation  after  its  isolation. 

Wright  usually  advises  the  use  of  Koch's  new  tuber- 
culin (T.  R.)  which  is  practically  a  suspension  of  tuber- 
cle bacilli  in  w^hich  the  residue,  after  washing  in  water 
bv  the  centrifuge,  forms  the  basis.  This  preparation  is 
dispensed  in  bottles,  the  menstruum  being  a  forty-per- 
cent, glycerin  mixture  with  a  bulk  of  1  c.c,  and  holaing 
in  suspension  after  shaking,  10  mgm.  of  the  tubercle 
bacillus  powder.  Another  preparation  which  has  pref- 
erence with  some  workers  is  tliat  form  of  Koch's  new 
tuberculin  (B.  E.\  the  bacillus  emulsion,  which  has 
as  a  basis  tubercle  bacilli  previouslv  subjected  to  grind- 
ing, without  washine,  suspended  m  a  glycerin  men- 
struum, and  dispensed  in  glass-stoppered  amber  bottles  in 
which  5  mgm.  of  the  baoillary  powder  is  present  in  1  c.c. 
of  the  fluid.  As  employed  in  opsonic  therapy  special 
precautions  are  taken  in  the  dilution  and  preparation 
of  these  tuberculins,  and  the  following  description  mod- 
ified after  Wright,  and  specifically  concerning  T.  R.,  is 
also  applicable  to  B.  E.,  except  that  the  computation  is 
made  for  the  latter  on  the  basis  of  5  mgm.  ot  solid  sub- 
stance instead  of  10  mgm.  as  for  T.  R.  Since  the  dose 
of  these  tuberculins  commonly  employed  is  from  ^^^ 
mgm.  to  jjftfxf  mgm.,  it  is  clear  that  the  original  product 
must  be  largely  ailute<l. 

An  original  sealed  bottle  of  T.  R.  is  procured,  well 
shaken,  and  opened  with  care  to  prevent  contamina- 
tion, either  by  cautiously  flaming  the  neck  and  stop- 
per or  by  immersing  the  whole  container  in  pure 
lysol  for  a  short  time,  afterward  wiping  with  sterile 
gauze  or  towel.  Aspirate  the  original  T.  R.  into  a  sterile 
pipette  of  adequate  size;  seal  this  in  the  flame;  wash  out 
the  container  with  1  c.c.  of  sterile  salt  solution  which  is 
aspirated  into  a  second  pipette,  sealed,  and,  with  the  one 
already  filled,  placed  in  a  water-bath  and  heated  on^ 
hour  at  60®  C.  This  precautionary  additional  steriliza- 
tion of  the  tuberculin  recommended  by  Wright  may  be 
performed  by  immersing  the  original  unstoppered  bottle 
in  water  sustained  at  60**  C.  for  one  hour,  after  which 
it  Is  to  be  handled  with  precaution  to  avoid  contamina- 
tion, such  as  would  be  used  in  an  aseptic  operation. 
The  most  convenient  container  for  the  tubercle  vaccine 
is  the  vaccine  bottle  of  Wright,  wide-mouthed,  of  amber 
glass,  fitted  with  a  thick  rubber  cap,  and  of  a  capacity 
of  50  c.c. ;  but  of  course  any  suitable  sterilized  flask  or 
bottle  may  be  employed.  Into  the  sterile  vaccine  bot- 
tle, filled  with  48  c.c.  of  sterile  normal  salt  solution  to 
which  lysol  in  the  proportion  of  0.25  per  cent,  has  been 
added,  the  contents  of  the  two  pipettes  is  forced.  This 
step  is  conveniently  performed  by  drawing  to  a  fine  point 
the  sealed  ends  of  tne  pipettes,  which  are  then  broken, 
and  plunged  through  the  rubber  cap  of  the  vaccine  bot- 
tle, to  which  cap  lysol  has  previously  been  applied ;  after 
which  the  tuberculin  is  expelled.  This  first  dilution,  or 
"  concentrated  vaccine  "  contains  i  mgm.  of  tubercle 
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bacillus  powder  to  each  cubic  centimetre.  The  second 
dilution  for  daily  use  is  made  by  adding  J  c.c.  of  con- 
cent rate<l  stock  to  50  c.c.  of  normal  salt-lysol  solution 
in  a  second  vaccine  bottle ;  and  this,  the  finished  tuber- 
cle vaccine,  contains  ^^  mj^m.  of  tubercle  powder,  so  that 
each  cubic  centimetre  of  it  equals  -J^j  mgm.  of  T.  R. 

Infected  Tissues  a.nd  Exudates  as  Vaccines. — 
Precedents  for  the  use  of  infected-tissue  substances  or 
of  the  exudates  arising;  from  infection  as  vaccines  for 
pn>tcctive  inoculation  were  established  long  before  the 
practice  of  therapeutic  bacterial  immunization  based  on 
the  theory  of  opsonins  came  in  vogue.  Thus  the  \irus 
of  vaccination  against  smallpox  is  the  exudate  of  the 
lesions  of  vaccinia.  In  hydrophobia  the  principally 
affected  tiasue  (spinal  cord)  of  tne  rabbit  infected  with 
rabies  supplies  the  material  for  the  vaccines.  And  in 
symptomatic  anthrax  vaccines  are  prepared  from  the 
<med  powder  of  the  muscles  of  cattle  recently  dead  of 
"black  leg."  In  each  of  these  cases  it  is  assumed  that 
the  tissue  or  exudate  also  contains  the  infectious  agents, 
which  in  the  case  of  variola  and  hydrophobia  still  remain 
unidentified. 

From  the  u.se  of  such  morbid  material  for  protective 
inoculation,  varioasly  modified  to  attenuate  its  original 
virulence,  to  the  use  of  similar  products  with  the  object  of 
inducing  a  curative  immunity  was  a  reasonable  step;  and 
it  accordingly  Is  not  surprismg  to  find  that  experiments 
in  thLs  direction  have  been  recently  revived.  One  such 
essay  was  to  treat  a  purulent  empyema  by  the  subcu- 
taneoiLs  injection,  into  healthy  tissue,  of  the  pife  aspi- 
rated from  the  affected  pleural  sac,  the  results  of  which 
are  a^^serted  to  have  been  satisfactory  from  a  therapeu- 
tic standpoint.  Another  was  the  use  of  material  trom 
caseous  tuberculous  glands,  sterilized  (?)  by  exposures 
to  low  temperatures,  as  a  therapeutic  vaccine  for  tuber- 
culosis, ana  here  the  outcome  is  said  to  have  justifieti 
the  continuation  of  the  method.  Still  more  recently, 
the  exudate  from  a  lumbar  puncture  in  an  individual 
with  acute  cerebro-spinal  meningitis  has  been  subcu- 
taneously  injected  in  the  original  patient,  or  in  others 
afflicted  with  the  disease,  apparently  with  favorable  re- 
sults. It  Is  still  too  early  to  speak  with  assurance  as  to 
the  promise  for  this  kintl  of  modified  therapeutic  im- 
munization, which  may  In?  classified  as  another  method 
of  artificial  autoinoculation.  But  in  view  of  what  has 
been  accomplished  bv  therapeutic  inoculations  of  dead 
pathogenic  bacteria.  It  is  not  difficult  to  believe  that  a 
combination  consisting  of  the  infectious  agent  modified 
by  its  sojourn  in  its  host,  and  of  the  diseased  tissues  or 
juices  of  that  infected  host,  possesses  the  power  of  arous- 
ing specific  curative  immunizing  impulses,  and  perhaps 
to  a  degree  unattainable  by  the  use  of  devitalized  bac- 
teria cultivated  on  artificial  media.  But  the  obstacles 
in  the  wav  of  a  standard  for  dosage  are,  among  others 
that  readily  suggest  themselves,  at  present  so  great  that 
this  work  can  only  be  viewed  from  an  attitude  of  hope- 
ful ex|X'ctancy;  though  it  must  not  Ix?  forgotten  that 
the  discovery  of  vaccination  for  smallpox  came  tlirough 
an  accident,  and  tliat  even  to  tliis  ihiy  there  Is  no  exact 
standard  of  dosage  of  tlic  antivariokius  virits. 

TFCHMgi'K  OK  Bactkimai.  Inoculation. — Dosage  of 
Bortvn'nl  \'a(Tit>(s.  No  hard-:uul-fast  rules  can  be  for- 
mulated to  govrrn  tlie  dose  of  liacteria  in  a  given  vac- 
cine as  directed  to  t\v  treat niont  of  a  certMin  infection. 
Individual  ditTerence  in  inirnuni/ing  resiH)nse,  and  vari- 
ation in  tlie  pro[M*rties  of  various  bacterial  species,  or 
•'  strains  "  of  a  jriNcn  sfX'cies.  are  two  of  the  several 
factors  which  are  to  be  c<»nsidered  in  deciding  the  ipies- 
tion  of  do^atre.  <  )nly  the  rough  general  figures  indi- 
cated by  Wright  and  others  with  large  ex|KTience  in 
bacterial  inoculation  can  l)e  otYered  for  preliminary 
guidance,  from  which  depjirture  will  Ix*  indicated  either 
through  failure  to  seeiire  a  satisfactory  effect  as  demon- 
strate<l  by  the  fluctuation  of  the  opsonic  index  in  tlieevr«nt 
that  this  t(»st  is  relied  u]xm  for  guidance,  or  thronirli  \ui- 
.satisfactorvsvniptomatic  reaction  as  shown  bv  too  severe 
a  local  irritation  at  the  injection  ixiint.  and  too  pro- 
nounced a  constitutional  negati\e  plia.se  (languor,  chilli- 
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ness,  fever,  headache,  and  depression) ;  together  with 
an  unsatisfactory  amelioration  of  the  particular  morbid 
condition  against  which  the  treatment  is  directed. 

With  the  Qualifications  just  indicated,  it  may  be 
stated  that  tne  dose  of  pyogenic  staphylococci  varies 
from  100  million  to  1  billion ;  of  streptococci  and  pneumo- 
cocci  from  5  million  to  50  million ;  of  gonooocci  10  million 
to  50  million  ;  of  meningococci  5  million  to  50  million  •  of 
colon  bacilli  25  million  to  200  million,  beginning  with  a 
small  dose  as  severe  local  and  general  reactions  sometimes 
attend  the  inoculation  of  this  organism ;  of  Bacillus  pyo- 
cyaneus,  B.  pseudodiphthericB,  B.  proteus,  and  B.  muco- 
»U8  capsulatvs  50  million  to  200  million ;  and  of  Micro^ 
coccus  neoformans  50  million  to  200  million.  Tuberculin 
is  administered  in  doses  of  ^(hiTf  ^  shv  mgni.  T.  R.  or 
B.  E. 

Method  of  Inoculation. — Bacterial  vaccines  are  ad- 
ministered solely  by  subcutaneous  injection.  The  most 
convenient  instrument  for  this  operation  is  a  glass 
syringe  with  asbestos-packed  plunger  and  a  capacity 
of  not  more  than  two  cubic  centimetres.  Vaccines 
should  be  preferably  so  standardized  as  to  contain  a 
maximum  dose  in  1  c.c.  of  fluid,  or  to  be  even  more  con- 
centrated so  that  a  fraction  of  a  cubic  centimetre  naay 
be  taken,  and  raised  to  a  bulk  of .  1  c.c.  by  addition  of 
lysolized  (J  per  cent.)  sterile  normal  salt  solution  at  the 
moment  of  using.  The  needles  should  be  somewhat 
larger  than  those  of  the  ordinary  hypodermic  syringe. 

To  sterilize  a  syringe  recourse  may  be  had  to  a  five-  or 
ten-per  cent,  aqueous  lysol  mixture.  Better  still,  the 
syringe,  plunger,  and  needle  may  be  boiled  in  slightly 
alkaline  water,  though  this  is  destructive  of  needles. 
If  the  hub  of  the  needle  be  provided  with  an  asbestos 
washer,  or  if  union  of  syringe  barrel  and  needle  is  made 
by  a  ground  joint,  sterilization  is  most  expeditiously 
performed  by  following  Wright's  direction  to  draw  into 
the  syringe  several  charges  of  oil  (olive  oil  or,  better 
still,  fluid  vaseline)  which  is  heated  to  130°  C\ ;  but 
with  ordinary  rubber  washers  to  complete  the  joint  of 
the  syringe  barrel  and  needle  hub  tliis  procedure  is  im- 
practicable, because  of  the  injurious  action  of  the  hot 
oil  on  the  rubber. 

Injection  is  to  be  strictly  subcutaneous,  which  means 
that  it  must  not  be  made  so  suixirficially  as  to  separate 
the  skin  itself  and  raise  a  wheal,  nor  deep  enough  to 
enter  the  muscles.  The  subcutaneoiLs  fascia,  or  the 
subcutaneous  fat,  is  the  layer  into  which  the  vaccine  is 
to  \ye  directed,  both  because  the  effects  are  more  com- 
fortable for  the  patient,  and  principally  lx?caa*«e  it  ay>- 
pears  that  the  connective  tissue  is  the  tissue  in  which 
the  production  of  protective  antibodies  goes  forward 
most  satisfactorily.  The  skin  at  the  jxiint  of  inocula- 
tion may  be  cleaned  with  alcohol,  or  puncture  may  Ix? 
ix^rformed  through  a  spot  wet  with  pure  lysol  which 
which  is  to  be  wiped  on  \rith  alcohol.  But  in  cleanly 
persons  these  precautions  are  superfluous. 

Injection  Site. — The  choice  of  the  location  in  which 
inoculation  is  to  \ye  performed  may  or  may  not  Ix?  a  mat- 
ter of  importance.  As  a  rule,  the  site  of  election  Is  the 
flanks,  the  anterior  alxlominal  wall,  or  the  interscapu- 
lar region,  particularly  if  a  generahzed  infection  is  to 
be  treated,  or  if,  as  in  facial  acne,  inoculations  in  the 
neighlxjrhood  of  the  lesions  are  imd<;sirable.  But  with 
sharply  localized  infections  bo  situated  as  to  allow  in- 
oculation into  a  site  whose  Unnphatic  drainage  passes 
through  the  diseased  areas,  it  is  good  practice  to  pro- 
ceed with  this  object  in  view.  Thus  in  infections  in  the 
extremities,  in  either  soft  parts,  or  bones,  or  joints,  it  is 
well  to  inoculate  in  a  point  lx\vond,  or  situated  distally 
to,  the  lesion;  and  by  ol)serving  the  trend  of  lymphatic 
drainage  in  the  trunk,  injection  may  often  be  performeil 
so  as  to  flood  a  localized  lesion  direct  I  v  from  the  inocu- 
lation  site. 

Not  less  important  than  the  question  of  site  is  the 
])recaution  that  shouhl  l>e  taken  against  rejx»ated  inoc- 
ulations in  a  given  locality;  for  since  the  immunizing 
reaction  is  supposed  to  s|>rinir  from  the  connective  tissue 
of  the  inoculated  area,  it  is  reasonable  to  presume  that 
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the  capacity  of  a  jsnven  tissue  area  to  react  may  be  worn 
out  by  too  frequent  an  injection. 

No  dressing  is  applied  to  the  inoculated  site,  and  it 
is  not  desirable  to  seal  the  minute  puncture  made  by 
the  needle.  The  redness  and  swelling  that  sometimes 
follow  a  large  dose  of  bacterial  vaccine  require  no  treat- 
ment. Occasionally,  especially  after  repeated  inocula- 
tions, indurations  remam  in  the  subcutaneous  tis.sue. 
Should  these  appear,  it  is  well  to  sus|x»nd  injections  until, 
by  gentle  and  repeateil  ma&sage,  the  nodules  have  dis- 
appeared. With  properly  prepared  vaccines,  admin- 
lstere<l  in  correct  dose,  and  with  sterilizetl  injection  ap- 
paratus, abscesses  at  the  inoculation  site  should  never 
appear,  even  though  a  sharp  local  inflammatory  reaction 
at  times  is  provoked. 

Interval  between  Inoculations. — Next  to  the  question 
of  dosage  of  bacterial  inoculations  comes  the  important 
consideration  of  their  periodicity.  Where  the  opsonic 
index  is  employed  as  a  guide,  \V right's  original  rule  of 
a  new  inoculation  when  the  positive  phase  of  the  pre- 
ceding one  has  reached  its  height,  or  is  just  Ix'ginnini? 
to  fall,  should  lx»  followed;  as  should  also  his  injunction 
not  to  repeat  the  inoculation  during  the  original  nega- 
tive phase.  Again,  where  the  effects  are  outspoken,  as 
at  times  thev  are  both  in  the  local  lesion  and  in  the 
constitutional  symptoms,  it  is  quite  ea.sy,  with  the  aid 
of  an  intelligent  subject,  to  space  the  inoculations  so  as 
to  repeat  the  injection  before,  or  immediately  after,  the 
positive  phase  sul>sides.  But  there  are  times  when  the 
opsonic  mdex  does  not  pursue  a  characteristic  course, 
and  more  often  still  comes  the  difficulty  of  taking  an 
accurate  index  suflTicientlv  often  to  be  of  service;  and 
local  and  symptomatic  respoases  may  be  slight  or  al)- 
sent  after  some  inoculations,  so  that  tlie  opsonist  is  con- 
fronted with  the  problem  of  spacing  his  injections  ac- 
cording to  some  cut-and-dried  nile.  Such  rough  rules 
have  been  formulate<l  and  will  serve  the  Ix'ginner  until 
his  experience  has  enlarged  to  a  point  at  which  it  l)e- 
comes  his  best  guide.  For  example,  inoculations  for 
generalized  infections  like  septicaemias  are  performe<l  at 
intervals  of  one  to  three  days,  especially  on  the  occasion 
of  the  earlier  ones.  In  rapi<lly  spreading  acute  infec- 
tions like  endometritis,  cellulitis,  and  lymphangitis,  in- 
oculations should  also  be  spaced  at  intervals  of  one  to 
three  days  until  the  urgent  period  has  passed.  Sub- 
acute anci  chronic  localized  .staphylococcic  diseases  like 
acne,  furunculosis,  and  eczema  are  to  be  treated  every 
five  to  seven  days.  The  same  interval  seems  well  suiteci, 
especially  during  the  eariier  inoculations,  to  the  han- 
dlin|i:  of  chmnic  suppurative  lesioas  of  varying  bacterial 
origin  like  old  empyemas,  sinuses  and  fistulas,  middle- 
ear  dlsea.^,  antrum  disease,  and  bronchitis.  In  tuber- 
culosis it  is  customary  to  employ  the  tuberculin  everv' 
ten  to  fourteen  days,  and  where  a  mixed  pyogenic  and 
tuberculous  infection  exists  it  is  good  practice  to  inocu- 
late with  the  pyogenic  bacteria  every  five  or  seven  days, 
adding  the  tuberculin  on  the  occasion  of  each  second 
injection. 

Mixed  Infections. — What  should  Ix?  the  course  in  case 
of  a  mixed  infection?  Here,  as  elsewhere  in  the  practice 
of  bacterial  therapy,  judgment  as  to  the  relative  im- 
portance to  attach  to  the  various  factors  must  d(»ci<le 
the  question,  (^iven  two  or  even  three  bacterial 
species,  well  knovn  as  pathogenic  agents,  and  their 
8imultaneoas  ap|x»arance  in  the  secretion  of  a  certain 
lesion,  it  is  entirely  proper,  as  has  already  been  intimated, 
to  inoculate  a  mixed  vaccine  containing  suitable  doses  of 
the  offending  bacteria.  Or  when  the  urgency  is  not  too 
great,  inoculation  with  the  predominating  and  mo>t 
likely  pathogenic  a^ent  is  to  be  first  ^XTformed.  and.  in 
case  of  an  unsatisfactory  issue,  a  vaccine  from  the  other 
bacterial  species  can  lx»  added  in  sul>seviuent  injections. 
Say,  for  iastance,  that  Staphiflocorcus  aurrus  or  a  strep- 
tococcus is  found  associaletl  with  Bnrillua  coH  in  the 
discharge  from  fistulas  of  alxlominal  origin,  a  mixed  vac- 
cine would  Ik'  in  order.  Again,  especially  in  old  sup- 
purative lesions,  a  putrefactive  organism  (of  the  proteus 
group  generally)  is  found  largely  exceeding  the  under- 


lying and  presumably  original  pyogenic  agent  like  sta- 
phylococcus or  streptococcus,  flere  the  pyogenic  mi- 
crobe* might  first  be  tried,  but  to  it  should  be  added  a 
vaccine  ifrom  the  secondary  organism  in  event  of  its 
failure  to  bring  a  good  result.  It  is  well  to  repeat  how 
surprising  it  is  at  times  to  find  that  success  depends  on 
the  use,  in  conjunction  with  the  vaccine  of  a  well- 
known  pathogenic  species,  of  that  prepared  from  the 
secondary  invader  belonging  to  the  proteus-like,  or 
colon-like,  or  pseudodiphtheria- bacillus  group. 

The  Reaction  of  "  Hypersi/fireptibilify.^' — With  re- 
cently acquired  information  concerning  tne  peculiar  re- 
action to  proteid  injections,  first  clearly  brought  out  in 
connection  with  the  itse  of  horse's  serum  by  v.  Pirquet 
and  Schick  in  their  studies  of  the  "  serum  diseases,  it 
is  <|uite  natural  to  look  for  some  manifestations  of  a 
similar  nature  following  the  periodic  injection  of  bac- 
terial vaccines  retjuired  in  opsonic  practice.  In  my  own 
experience  I  have  ol)served  on  several  occasiorts.  in  cer- 
tain patients,  immediate  symptoms  like  flushed  face, 
dizziness,  ami  nausea  when  inoculations  were  repeated, 
which  c^juld  be  explained  only  on  the  basis  of  their  lac- 
ing a  mild  manifestation  of  the  phenomenon  of  proteid 
hypcrsusceptibility.  No  unpleasant  consequences  fol- 
lowed these  temporary  symptom-:,  which,  in  a  very  con- 
siderable number  of  cases,  were  so  rare  as  to  be  quite 
exceptional.  Very  rarely,  al>o,  temiy)rary  skin  erup- 
tion:5  like  the  "  serum  rashes.'  or  attacks  of  itching, 
will  appear  after  repeated  inoculations. 

Blood  Coaqulabitity  as  littated  to  Therajyaitic  Im- 
munizatiov. — Infection  modifies  the  blood-clotting 
power,  and  it  often  K'comes  important  to  scrutinize  this 

Croperty  of  the  blood  during  tlie  course  of  therapeutic 
acterialinoculatioiLs,  which  in  themselves  modify  tlie  co- 
agulability of  t he  blood .  ( 'enerally  Wright  *s  simple  time 
test,  with  the  blood  drawn  into  a  fine  tulx»  ana  blown 
out  at  intervals  of  one-half  minute,  suffices  to  give  a 
working  idea  of  the  co;\gulation  time.  In  certain 
chronic  pyogenic  infections  the  blood-clotting  power 
will  be  found  persistently  low,  and  .should  a  wound  and 
discharge  he  present,  the  wound  will  usually  l>e  exces- 
sively moist,  and  the  discharge  tliin  and  abundant. 
Other  manifestations  of  low  bloo<l-clotting  ix)wer  may 
also  be  in  evidence,  like  localized  oedemas  or  watery  di- 
arrha?a.  Should  inoculations  fail  to  correct  these  symp- 
toms the  use  of  calcium,  preferably  in  the  form  of  cal- 
cium lactate  in  10-grain  powders.  dissolve<l  in  hot  water, 
at  first  three  times  daily  and  later  once  a  day,  will  be 
found  very  beneficial. 

In  contrast  to  the  state  of  lowered  blood  coagulability 
is  that  of  excessive  clotting  power,  also  met  in  connec- 
tion with  some  infections.  There  may  be,  for  example, 
a  localized  infection  with  niuch  induration,  diffuse  in- 
flammation, and  a  dry  non-secreting  state  of  the  tissues, 
the  so-called  **  brawny  swelling  "  of  P^nglish  surgeons. 
Here  a  coagulation  test  usually  shows  increased  activ- 
ity. Again,  the  infection  may  be  accompanied  by  in- 
travascular coagulation  and  the  formation  of  thrombi. 
Both  of  these  bloo<l  conditions  are  irresponsive  to  bac- 
terial inoculation  an<l  cidl  for  appropriate  chemical 
me<lication,  in  this  case  the  administration  of  citric  acid 
in  3()-grain  doses,  repeat efl  at  intervals  of  three  hours  or 
longer. 

Contraindications  to  Inoculation. — One  of  these,  as  al- 
reatly  statecl,  is  the  comlition  of  local  and  persistent  in- 
duration marking  the  site  of  a  previoiLs  inoculation. 
Again,  it  is  desirable  to  postpone  inoculations,  esixMiially 
for  chronic  affections,  during  the  course  of  an  intercur- 
rent infection,  and  to  avoid  them  as  far  as  possible  when 
the  patient  Is  fatigued  or  exhausted,  or,  in  women,  dur- 
ing meastruation.  Alcoholic  excess  and  probably  the 
depressing  effects  of  other  drugs,  like  morphine,  defeat 
the  best  effects  of  therapeutic  inoculations,  and  bacterial 
injections  should  be  avoide<l  during  or  immediately  after 
such  intoxications. 

Clinical  Applications  of  Opsonic  Therapy. — .\s 
has  previously  been  mentioned,  the  infections,  especiallj'' 
the  localized  ones,  due  to  the  pyogenic  bacteria  com- 
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prise  the  principal  group  of  diseases  suitable  for  opsonic 
therapy.  It  will  scarcely  be  advisable,  at  this  still  com- 
paratively early  day  in  the  development  of  therapeutic 
inoculation,  to  attempt  a  classification  of  these  affec- 
tions, which,  as  may  be  readily  seen,  can  be  based  upon 
either  anatomical  or  etiological  grounds.  A  wiser  course 
at  this  juncture  seems  to  be  to  describe  the  various  dis- 
eases somewhat  in  the  order  of  the  development  of  the 
practice,  and,  as  a  supplement  to  the  general  directions 
lust  given,  to  bring  out  the  special  points  that  experience 
has  illuminated. 

Acne. — This  often  stubborn  and  troublesome  cutane- 
ous affection  belongs  to  Wright's  first  group  of  microbic 
diseases,  viz.,  those  **  in  which  the  bactenal  process  is 
strictly  localized  or  shut  off  from  lymph  or  blood  cir- 
culation. In  this  cla.*«8  the  opsonic  index  is  persistently 
low,  owin?  to  the  absence  of  immunizing  stimuli."  A 
fact  of  greater  importance  is  that  artificial  inoculations 
with  the  predominating  and  probably  causative  microbe 
of  acne,  a  staphylococcus,  usually  the  albus,  occasion- 
ally the  citreus,  or  albus  and  citreus  mixed,  are  gener- 
ally beneficial  from  the  therapeutic  standpoint,  even  in 
cases  where  other  measures  have  failed  after  long  trial. 

Not  all  cases  of  chronic  acne,  however,  give  a  curative 
response  under  attempted  therapeutic  immunization 
with  the  causative  microl)e.  The  particularly  suitable 
ones  belong  to  the  type  of  acne  vulgaris,  in  which  pus- 
tules and  shiggish  indurations  abound.  Mixed  forms 
with  a  tendency  to  the  rosacea  type  are  obstinate  at 
times,  or  may  even  refuse  to  be  influenced.  Again, 
«)me  of  the  most  persistent  cases  seem  to  be  in  that 
passive  state  which  may  be  met  in  other  severe  or  long- 
standing infections,  where  satisfactory  immunizing 
responses  cannot  be  evoked  ;  and  where,  presumably,  the 
capacity  for  a  curative  impetus  on  the  part  of  the  mech- 
anism of  immunization  has  been  worn  out  by  the 
repeated  efforts  at  spontaneoiusor  artificial  auto-inocula- 
tion. In  general  terms  it  may  be  stated  that  a  satis- 
factory issue  is  possible  in  proportion  as  the  disease  is 
recent,  and  this  proposition  applies  to  other  morbid  con- 
ditions amenable  to  therapeutic  bacterial  inoculations; 
though  many  times  the  opsonist  will  be  gratified  to  ob- 
serve an  old  and  stubborn  acne,  resistant  to  patient  trial 
of  all  the  measures  adopted  by  skilled  dermatologists, 
mend  with  pleasing  rapidity  under  the  influence  of 
bacterial  inoculatioas. 

With  the  uniformity  of  a  staphylococcic  infection  as 
an  etiological  factor  of  a<*ne  in  mmd.  it  has  been  pro* 
posed  that  this  disease  is  of  a  cLoss  particularly  suitetl 
to  the  u«e  of  extraneous  or  '*  stock  "  vaccinas,  of  which 
a  mixture  of  the  alhus  and  citreus  is  advised.  But  to 
one  who  has  worked  exteivsively  on  the  bacteriology  of 
acne,  and  has  familiarized  himself  with  the  variations 
presented  by  different  "  strains  "  of  even  so  commcm 
an  organism  as  Staph jflococna  albus,  and  particularly  if, 
as  is  commonly  the  result  in  prolonged  experience  with 
this  disease,  he  finds  that  .'>t  Ix'st  only  tem|x>rary  l)enp- 
ficial  effects  are  seoiutHl  by  such  stock  vaccines,  tiie  ad- 
visabilitv  of  ernplovin'jr  vaccines  from  stoi^iivlococri  of 
autogeno'is  origin  will  iii'press  itself.  To  the  writer's 
mind,  even  in  so  ctmiparntively  simple  a  pyogenic  dis- 
ease as  acne  vulgaris,  there  seems  to  b<>  a  iM^culiar  and 
special  nierit  in  the  autogenous  microbe,  sixH'dily  iso- 
lated and  reintroduced  with  as  little  artificial  manipula- 
tion as  ]x>ssible ;  and  1  he  preference  expressed  by  i\n 
intelligent  patient  for  a  vaccine  of  his  own  orsjani^iu 
liecomes  inor(»  than  a  fanciful  whim  in  the  f.ace  of  tho 
possibility  of  obtaining  a  microl)e  from  individuals  with 
latent  and  subset  juently  developing  syphilis,  as  has  hai>- 
pened  at  least  twice  in  my  experience. 

Inoculations  against  acne  are  performed  with  doses 
of  IfK)  million  to  .5(X)  million  staphylococci,  and  at  in- 
tervals of  aK)Ut  five  to  ten  days,  depending  on  the 
course  of  the  imnnuiity  wave  as  shown  by  the  stapliy- 
lo-opsonic  index,  or  by  the  clinical  manifest  at  ioas.  The-e 
inoculations  usually  produce  a  symptomatic  negative 
phase,  some  soreness  in  tlie  injr'ction  site,  or  even  slight 
inflammatory  reaction,  chilliness,  rlepression.  slight  ano- 


rexia, together  with  aggravation  of  the  pimples.  A 
sense  of  well-being  and  an  improvement  in  the  cutane- 
oiLs  lesions  follow  in  the  positive  phase,  while  the  sec- 
ond negative  phase  is  usually  accompanied  by  a  fresh 
outbreak  of  pustules,  generally  much  smaller  and  more 
superficial  than  in  the  untreated  state,  and  giving  a 
plain  indication  for  another  inoculation.  The  duration 
of  treatment  varies  considerably.  Some  aggravated 
and  long-standing  cases  of  acne  have  been  brought  to 
perfect  recovery  after  three  to  five  inoculations;  others 
require  much  more  prolonj?ed  treatment,  and  even 
where  failure  to  arouse  an  immunizing  response  does 
not  occur  there  are  cases  in  which  a  long  course  of  in- 
oculations effects  no  more  than  a  marked  improvement. 

Staphylococcic  Sycosis. — As  an  aid  when  established 
methods  of  treating  non-parasitic  sycosis  barbct  fail,  in- 
oculations with  the  autogenous  staphylococcus  (usually 
aureus)  promise  to  be  signally  beneficial  as  attested  by 
a  number  of  chronic  and  obstinate  cases  of  this  disease 
which  have  been  brought  to  full  recovery;  the  inocu- 
lations, spaced  and  in  dosage  like  those  for  other  local- 
ized cutaneous  infections,  generally  making  superfluous 
the  more  heroic  measures  like  epilation;  though  at 
times  it  will  be  found  desirable  to  fortify  the  inoculation 
with  x-ray  epilation. 

Furunnilosis. — Subacute  and  chronic  boils  are  suc- 
cessfully combated  bv  inoculations  of  Staphylococcus 
aureus,  a  fact  which  W^right  demonstrated  in  his  earliest 
attempts  at  bacterial  therapy.  Here  one  may  use  a 
stock  vaccine,  though  for  reasons  already  alluded  to, 
and  again  because  some  castas  of  chronic  boils  react  more 
favorably  to  autogenous  vaccines,  the  latter  are  prefer- 
able. Op«*onic  measurements  show  a  characteristic 
wave,  and  where  the  opsonic  index  is  used  for  guidance 
inoculations  are  performed  at  intervals  of  five  to  seven 
days,  and  in  doses  of  100  to  500  million  staphylococci. 
Very  often  a  single  inoculation  is  sufficient  to  bring  an 
end  to  the  recurrent  furunculosis ;  again,  one  must  re- 
peat the  injection  according  to  symptomatic  indication.s, 
chief  among  which  is  a  tendency  to  relapse. 

Both  in  acne  and  in  furunculosis  the  usual  surgical 
measures,  like  deep  incision  and  forcible  expression  of 
comedones  or  pas,  are  superfluous  when  inoculations 
succeed  in  modifying  the  disease. 

Staphylococcic  Carbuncle. — As  in  acute  and  chronic 
boils,  so  in  this  closely  allied  but  more  formidable  in- 
fection with  its  necrotic  tendency,  inoculations  with 
autogenous  staphylococci,  if  performeri  early,  abort  the 
carbuncle;  and  at  later  stages  hasten  the  reparative 
process,  even  in  the  more  chronic  and  sluggish  types. 

Eczema. — That  some  forms  of  eczema  will  be  bene- 
fited by.  or  even  yield  completely  to,  bacterial  inocula- 
tion seems  to  be  promlseii  by  the  author's  experience. 
In  several  cases  of  chronic  localized  eczema  Staphylococ- 
cus  citreus  or  aureus,  sometimes  alone,  again  mixed  with 
albus,  have  been  readily  recovered  from  the  eczematous 
lesions,  and  under  the  influence  of  these  staphylococcic 
inoculations  in  average  doses  of  200  million,  spaced  five 
to  seven  days  apart,  improvement  and  recovery  have 
been  effected  in  individuals  whose  malady  had  been 
treated  bv  various  other  methods  without  avail.  Of 
course  this  is  not  to  say  that  ordinary  acute  eczema 
should  Ik^  subjected  to  bacterial  therapy,  or  at  least  not 
imtil  the  genendly  successful  local  applications  have 
failed  to  promote  recovery.  But  in  tne  more  chronic 
and  intractable  eczemas,  and  probably  also  in  the  gen- 
eralized eczema  of  infancy  where  the  iLsual  lines  of  treat- 
ment are  ineffective,  inoculations  with  autogenous  sta- 
phylococci are  worthv  of  trial,  alone  or  in  combination 
with  other  well-established  measures. 

ImjH-tigo. — This  cutamnius  disease  usually  subsides 
under  the  local  and  general  measures  in  vogue  with  der- 
matologists, but  occasionally  a  case  is  encountered  in 
wliich  the  pustular  lesions  of  impetigo  fail  to  mend,  or 
continue  to  appear  in  spite  of  these  efforts.  It  is  here 
in  order  to  test  the  efficacy  of  inoculatioas  with  staphy- 
lococci which  may  alone  l)e  isolated  from  the  impetigi- 
nous  pus,  or  of  the  staphylococcus  and  streptococcus 


600 


REFERKXCE   HANDBOOK   OF  THE   MEDICAL  SCIENCES. 


Opsonic  Therapy, 
Opsonic  Thempjr, 


when  these  are  associated,  and.  if  the  writer's  personal 
experience  is  a  criterion,  very  satisfactory  results  are 
thus  obtainable. 

Seborrhonc  Eczema. — In  two  cases  of  this  generally 
chronic  affection,  whicli  is  often  confused  with  pso- 
riasis, but  differs  in  both  its  morbid  anatomy  and  its 
bacteriology,  I  have  achieved  a  successful  outcome  by 
inoculations  of  the  Staphylococcus  aureus  secured  from 
the  diseased  skin,  in  doses  of  200  to  500  million,  at  in- 
tervals of  five  to  foiuteen  davs;  and  this  after  thorough 
trial  of  the  measures  practisc»cl  by  skilled  dermatologists. 

Psoriasis. —  Like\\Lse  in  psoriasis  I  have  obtained  un- 
doubted evidence  to  indicate  that  valuable  aid  in  this 
too  often  intractable  disease  >^'ill  be  afforded  by  inocu- 
lations of  the  Staphylococcuf)  albus,  wliich  is  readily  ob- 
tained in  culture  from  the  psoriatic  scales;  although 
this  is  not  to  claim  that  such  staphylococci  are  the  sole 
etiological  factors,  if,  indeed,  they  nave  any  causative 
relationship.  Here  relatively  large  doses  of  .staphylo- 
coccus (500  million  to  1  billion)  seem  to  be  required, 
especially  in  treating  generalized  psoriasis  of  long 
standing,  and  the  aid  of  such  measures  as  hot  baths, 
friction,  and  massage  to  increase  the  blood  supply  to 
the  superficial  layers  of  diseased  skin  is  desirable. 

Traumatic  Surgical  Infection. — A  very  wide  field  for 
the  useful  application  of  opsonic  therapy  is  embraced 
in  the  infections  that  follow  accidents  or  surgical  opera- 
tions. Here,  of  course,  we  iLsually  have  to  do  with  the 
common  pus  microbes,  and  in  such  affections  as  phleg- 
mon, cellulitis,  lymphangitis,  and  lymphadenitis  produced 
by  the  staphylococci  and  streptococci,  therapeutic 
inoculations,  in  conjunction  with  the  less  severe  sur- 
gical measures  like  hot  fomentations,  induced  hyper- 
xemia,  and  incision  limited  in  extent  and  only  for  the 
purpose  of  evacuating  and  allowing  gravity  drainage 
for  pus,  will  be  of  signal  service.  In  the  more  acute  and 
more  rapidly  spreading  infections  inoculations  are  best 
performed  at  intervals  of  one  to  three  days  until  the 
process  is  in  check,  after  which  the  interval  is  to  be 
extended  according  to  sjinptomatic  indications. 

Sinuses  and  Fistulas. — Unhealed,  discharging  tracts 
following  operation  or  the  spontaneous  discharge  of 
purulent  accumulations  which  have  stubbornly  resisted 
all  the  artifices  of  the  surgeon,  can,  in  practically  all  in- 
stances, h)e  benefited  by  inoculatioiLs  of  one  or  more 
bacterial  species  secured  from  the  discharge,  or  from  the 
disea'ied  tissue  of  the  tract ;  and  in  the  majority  of  cases 
the  reparative  impulse  can  be  maintained  by  further 
bacterial  therapy  until  full  healing  has  occurred;  pro- 
vided, of  course,  that  there  is  no  mechanical  obstacle 
to  final  success,  like  necrotic  bone,  or  foreign  material 
accidentally  lost  during  surgical  manipulatiom*.  In  the 
more  recent  unheiding  openings,  where  the  bacteriology 
is  asually  that  of  a  single  well-known  species  like  one  of 
the  staphylococci,  streptococci, or  colon  bacillus,  one  or 
two  inoculatioas  may  suffice  to  turn  the  tide  in  favor 
of  rapid  and  perfect  healing.  In  more  chronic  siniLses, 
especially  if  multiple,  and  harboring  several  bacterial 
species  in  the  pus,  moculatioas  must  naturally  Ix?  longer 
continued,  and  modified  to  meet  such  changes  a.s  the 
flora  of  the  discharge  may  show.  But  even  in  very  an- 
cient examples  of  single  and  multiple  fistuhts  or  sinuses, 
perhaps  even  of  a  mixed  tulx?rculoiLs  and  pyogenic  origin, 
or  fecal  in  character  if  in  the  alxlomen,  successful  clos- 
ure can  at  times  be  achieved  by  appropriate  bacterial 
inoculations,  together  >uth  progressive  betterment  of  the 
patient  through  the  control  of  vicious  auto-inoculation. 

Scptircemia,  Puerperal  Sepsis,  and  Infective  Endocar- 
ditis.— Contrary  to  the  opinion  expres.sed  by  Wright  in 
his  earlier  communicatioas,  it  now  apfx»ars  that,  occa- 
sionally at  least,  a  favorable  Issue  is  to  Ix?  anticipated 
where  bacterial  inoculations  are  directed  to  the  conquest 
of  a  generalized  infection.  The  most  striking  cjuse  in 
this  category  is  the  one  reported  by  Barr,  P»ell,  and 
Douglas,  in  which  a  patient  with  streptococcus  septi- 
C£Pmia,  iliac  venous  thromlxjsis.  a  dilated  heart  with  its 
usual  consequences,  and  what  was  clinically  diagnosed 
as  an  infective  endocarditis,  was  brought  to  a  final  re- 


covery with  inoculations  of  the  streptococcus  secured 
from  the  blood.  Several  additional  cases  have  been  re- 
ported in  wliich  a  strepbococcus  or  staphylococcus  sep- 
ticaemia was  treated  by  bacterial  therapy.  In  .some  of 
these  cas€»s  the  presence  of  infective  endocarditis  was 
established  clinically  or  by  autopsy,  and  while  the  Issue 
was  not  favorable  in  all  these  attempts,  enough  has  been 
learned  to  justify  the  trial  of  autogenous  therapeutic 
immunization  in  these  desperate  conditions. 

My  first  attempt  to  treat  a  puerperal  sepsis  by  inocu- 
lations was  most  satisfactory  in  its  outcome,  since  two 
injections  of  the  streptococcus  obtained  unmixed  from 
the  exudate  of  the  infected  endometrium  served,  in 
three  days,  to  change  the  exceedingly  grave  aspects  of 
what  appeared  to  be  a  violent  infection  to  a  state  of 
rapid  and  perfect  convalescence. 

Thoracic  Empyema. — How  much  aid  therapeutic  im- 
munization may  Ije  expected  to  give  in  recent  em- 
pyemas, freshly  draine<l  by  adet|uate  opening,  is  prob- 
lematical, for  of  course  there  is  to  be  considerea  the 
spontaneous  tendency  toward  healing  in  such  cases, 
particularly  in  young  individuals.  A  wise  precaution 
under  these  circumstances  would  be  to  prepare  and 
have  in  readiness  a  vaccine  of  the  autogenous  pneumo- 
coccus  or  streptococcus,  most  common  inciters  of  recent 
empyemas,  and  to  institute  inoculations  in  case  of 
tardy  or  unsatisfactory  progress. 

With  old,  neglected  empyemas,  and  especially  those 
with  bronchial  perforation,  the  outlook  even  with  proper 
drainage  and  all  manner  of  surgical  manipulations  is  gen- 
erally recognized  as  unpromising.  Here  the  indication 
for  therapeutic  inoculatioas  of  the  microbes,  isolated 
from  the  pus  obtained  through  the  thoracic  incision  or 
by  aspiration,  may  be  said  to  be  always  in  order,  and, 
if  carried  out  with  proper  precautions  and  in  con- 
junction with  adequate  drainage,  will  materially  im- 
prove the  prospects  for  full  recovery. 

Finally  m  that  group  of  much-dreade<l  examples  of 
old,  unhealed,  suppurating  empyemas,  with  or  without 
bronchial  perforation,  where  surgical  interventions  like  in- 
cision, thoracoplastic  operations,  and  all  kinds  of  devices 
for  obtaining  continuous  drainage  fail,  many  apparent- 
ly hopeless  cases  can  be  brought  to  final  perfect  restora- 
tion by  correctly  applied  immunization  with  one  or 
more  microbic  species  of  autogenous  origin.  It  is,  of 
course,  essential  to  success  for  opsonic  tlierapy  to  be 
instituted  bi»fore  extensive  amyloid  metamorpnosis  htm 
hopelessly  damage<l  the  viscera,  and  that  the  individual 
shouhi  not  have  had  his  power  of  response  destroyed 
by  habitual  use  of  alcohol  or  opium;  and  failure  even 
in  the  abscmce  of  these  contraindications  should  not  be. 
too  heavily  charged  against  the  inoculation  meth<xi. 
But  with  the  capacity  for  immunizing  impulse  still  in 
existence,  some  truly  surprising  results  are  in  store  for 
those  who  will  patiently  .subject  to  treatment  these  old 
thoracic  suppurations,  with  inoculations  of  the  microbes 
coast ituting  the  flora  of  a  chronic  empj'ema  (changing 
the  vaccines  as  the  bacteria  of  the  flora  may  change). 
Such  seemingly  impossible  eft'ects  as  healing  of  a  very 
old  bronchial  perforation,  diminution  and  ce.ssation  of 
suppuration,  and.  by  some  means,  the  closure  of  im- 
mease  pleural  pus  sacs  from  which  for  many  montlis 
copious  an  I  not  rarely  mo  t  foetid  pus  has  issued, 
are  to  be  accomplished  by  the  inoculations,  aided  only 
by  general  hygienic  measures,  and  p)ssiblv  by  medi- 
cation to  increase  the  coagulabihty  ol  the  blood,  which 
is  usually  low  in  these  conditions. 

Urinary  Infection. — In  one  particular  form  of  non- 
tuberculoas  ascending  urinary  infection  the  pros[)ects 
for  successful  opsonic  therapy  set»m  good,  jmlged  by  the 
cases  already  reported,  of  \\hich  the  author  has  fur- 
nished one  most  striking  record,  viz.,  in  that  due  to  in- 
'i  fection  with  the  colon  bacillus.  Here,  even  in  a  condi- 
I  tion  that  seemed  despt^rate  and  hopeless  judged  by  all 
I  ordinary  standards,  and  where  a  heavy  pjiiria  accom- 
I  panied  a  cystitis  and  unilateral  pyonephrosis,  rapid  re- 
coverj'  followed  on  five  inoculations  of  the  autogenous 
colon  bacillus  (which,  because  it  happened  to  be  much 
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less  virulent  than  the  type  obtained  in  other  abdominal 
suppurations,  was  used  in  dose«  of  200  million  to  1  hil- 
licn^  spaced  five  to  ten  days — a  recovery  that  has  lx>en 
perfectly  sustained  for  over  a  year  since  the  treatment 
Degan. 

But  in  other  cases  of  cystitis,  as  those  with  stone  or 
enlarged  prostate,  especially  where  a  mixed  bacterial 
flora  abounds,  the  outlook  is  not  so  good,  though  one 
may  at  least  relieve  the  patient  by  the  agency  of  autog- 
enous bacterial  inoculations  from  such  evidences  of 
vicious  auto-inoculation  as  the  symptoms  of  chronic 
sepsis,  and  of  rheumatoid  affections,  which  here,  as  else- 
where with  chronic  suppurative  foci,  may  cause  much 
distress. 

Other  Localized  Pyogenic  Affections. — In  contemplat- 
ing the  field  of  useful  application  for  bacterial  therapy 
as  directed  to  localized  non-tuberculous  and  non-gonor- 
rhceal  suppurations,  it  is  clear  that  a  wide  range  of  re- 
gional diseases  is  embraced.  Amcmg  those  that  have 
already  been  attempted,  and  many  with  satisfactory 
outcome,  there  are  to  be  mentionea  aciite  and  chronic 
otifis  media  and  mastoid  suppuration,  suppuration  of  the 
cranial  sinuses  with  thrombo-phlebitis  and  the  antrum  of 
Ilighmore.  pyorrhan  alreolaris,  and  abscesses  of  the  sali- 
vary glands.  Chronic  bronchitis,  in  some  of  its  forms  at 
least,  is  also  amenable  to  therapeutic  immunization  as  I 
have  leametl  in  one  long-standing  case  of  recurrent 
foetid  bronchitis  with  Bacillus  mueosus  cajfsulatus  as 
the  predominating  organism,  and  in  which  most  satisfac- 
tory curative  impulses  have  followed  the  inoculations 
witn  the  autogenous  bacterium.  Colon  bacillus  infec- 
tions of  the  gall  bladder  and  of  the  intestinal  muc-osa 
have  been  successfully  treated  by  inoculatioas ;  and  my 
personal  experience  in  one  such  case  inclines  me  to  be- 
lieve that  in  acute  appendicitis,  when  operation  is  re- 
fused, inoculation  witli  colon  bacilli  from  appendical  pus 
will  prove  alike  justifiable  and  beneficial. 

Pneumonia  and  Acute  Cerebrospinal  Menin^tis. — 
Some  experiments  with  pneumococciLs  inoculations  in 
pneumonia  have  been  reported;  their  outcome  was  in- 
conclusive, as  might  readily  be  imagined.  Likewise, 
inoculations  with  the  meningococcus  in  cerebrospinal 
meningitis  have  been  tested  in  isolated  cases,  and  here 
again  no  opinion  is  justifiable  as  to  the  results,  for  sev- 
eral cases  were  in  the  advanced  hydrocephahc  stage  in 
which  final  recovery  without  treatment  is  not  uncom- 
mon, and  the  proportion  of  satisfactory  issues  in  the 
earlier  cases  was  not  such  as  to  rule  out  the  possibility 
of  spontaneous  recovery. 

Regional  Tuberculosis. — Inoculations  of  tubercle  vac- 
cine (T.  R.  or  B.  1l.)  have  lM?en  employed  with  benefit  in 
many  forms  of  localized  infections  with  the  tubercle 
bacillus.  In  lupus  of  the  skin  a  considerable  number  of 
cases  have  alreadv  l^eeii  recorded,  most  of  them  failures 
under  other  modes  of  thorapy,  and  of  e:reat  chronicity; 
and  in  the  majority  full  recovery  has  been  achieved  by 
inoculations  of  tubercle  vaccine,  varying  in  duration 
from  one  month  to  a  year  or  even  longer.  In  treating 
especially  the  dry,  scaly,  erythematous  form  of  lupus, 
and  also  in  connection  with  tuberculin  inoculations  for 
tuberculous  julenitis,  even  when  a  mixed  infection  is 
not  demonstrable.  occ:isional  iniections  of  staphylococ- 
cus vaccine  appear  to  improve  the  progress;  this  is  also 
true  of  some  other  tulx^rculous  diseases,  as  of  the  lK)nes. 
joints,  and  synovial  sheaths.  In  lupus  of  the  mucous 
membranes,  especially  in  the  chronic  ulcerative  tvix^s, 
beneficial  results  usually  follow  the  inoculations  of  T.  R.  j 
alone,  or  in  conilnnation  with  pyogenic  cocci. 

Chronic  tuhcrculous  lymphadenitis  marks  another  af- 
fection in  which  the  application  of  Wright's  method 
proves  most  advantageous.  Improvement  and  ulti- 
mate recovery  under  tlie  impulse  of  therapeutic  im- 
munization, with  snuill  doses  of  tulxTculin  (aided  l>y 
vaccines  of  conunon  pyogenic  bacteria  if  these  compli- 
cate the  adenitis)  is  the  rule  in  these  cases,  and  nuich 
is  to  Ik'  accomplished  in  the  way  of  avoiding  tlie  exten- 
sive operations  of  complete  eradication,  until  recently 
the  only  rational  therapeutic  procedure.     Of  course  the   . 


opsonist  will  encounter  cases  in  which  liquefaction  of 
tuberculous  gland  substance  cannot  be  avoided,  but, 
with  the  immunity  aroused  by  proper  inoculations,  one 
may  evacuate  these  accumulations  through  aspiration 
with  a  syringe,  or  by  drainage  through  the  track  of  in- 
cision with  a  long,  narrow  tenotome,  thus  avoiding  even, 
the  scars  of  ordinary  incisions.  And  where  calcareous 
or  dry  caseous  masses  fail  to  resolve,  they  can  be  re- 
movea  through  small  incisions.  Where  sinuses  are 
present  from  previous  operations  or  spontaneous  evac- 
uation, the  search  for  secondary  microbes  should  not  be 
neglected.  The  duration  of  inoculation  treatment  di- 
rected against  tuberculosis  of  the  lymph  glands  varies. 
I  have  seen  an  old  sinus  close  and  the  mass  of  enlarged 
cervical  glands  melt  into  impalpable  tissue  under  the 
influence  of  three  inoculations  of  T.  R,  and  staphylo' 
coccus  vaccine,  spaced  ten  days  apart.  Another  case 
with  two  sinuses  and  extensive  unilateral  cervical  adeni- 
tis, w^ith  mixed  tubercle  bacillus,  staphylococcus,  and 
streptococcus  infection,  has  made  such  progress  that  the 
upper  sinus  Ls  healed,  the  lower  one  almost  closed,  and 
the  mass  of  glands  reduced  to  three  with  probable  calca- 
reous metamorphosis:  this  the  result  of  tnree  months  of 
inoculation  treatment,  as  contrasted  with  one  year's  un- 
availing effort  with  ordinary  medical  and  operative 
measures.  Again,  this  time,  where  the  affected  glands 
wliile  large  were  originally  very  hard  and  probably  case- 
ous and  calcareous,  no  appreciable  diminution  has  been, 
noted  after  three  months  of  T.  R.  inoculations. 

In  urinary  infection  with  the  tubercle  bacillus  the  out- 
look for  therapeutic  inoculation  is  also  promising.  My 
first  patient,  wnose  treatment  began  over  a  year  ago  and 
who  then  suffered  with  frequent  urination,  marked 
pyuria  (tubercle  bacillus  and  pneumococcus),  debility,, 
a  cough,  and  signs  of  apical  trouble  in  the  left  lung,  and 
in  whom  a  diagnosis  of  tuberculosis  of  the  left  kidney 
and  bladder  had  been  made,  is  to-<iay  in  a  state  of  what 
seems  to  be  perfect  recovery,  both  as  to  general  health 
and  a  urinarv  secretion  absolutely  free  from  pas  and 
tubercle  bacilli.  In  thus  case  inoculations  with  T.  R. 
and  the  pneumococcus  from  the  urine  were  carried  out 
steadily  on  alternate  weeks  for  three  or  four  months^ 
then  at  longer  intervals.  Similarly  favorable  results, 
have  been  reported  by  Wright  and  his  associates. 

Among  the  other  regional  tuberculous  infections  of 
hsBmatogenous  origin,  those  of  bones ^  joints,  tendon 
sheaths,  iris,  and  of  the  epididymis  have  been  reported 
upon  as  subjected  to  opsonic  therapy.  As  a  rule  the 
results  have  been  satisfying;  improvement  was  ob- 
served in  nearly  all  the  patients  remaining  under  treat- 
ment a  sufficient  perioil,  and  a  goodly  number  of  recov- 
eries, some  of  tnem  very  remarkable,  are  specified. 
The  <luration  of  treatment  varied  from  two  or  three 
months  to  a  year  or  longer. 

Pulmonary  Tuberculosis. — It  is  still  too  early  to  speak 
with  assurance  as  to  the  range  of  usefulness  for  opsonic 
therapy  in  tuberculof?is  of  the  lungs,  or  as  to  tne  re- 
sults to  be  obtained  by  Wright 's  method  of  very  minute 
doses  at  comparatively  long  intervals  compared  with  the 
method  of  graduated  intensive  immunization  with  tuber- 
culin as  carrietl  out  by  others.  From  several  quarters 
favorable  results  have  been  reported,  even  in  cases  of 
well-mlvaneed  phthisis,  especially  in  those  in  which  vac- 
cines of  autogenous  streptococcus  or  staph ylococcu.** 
were  iLsed  along  with  the  tul)ercle  vaccine.  But  here, 
as  in  any  other  promising  line  of  biological  therapy  di- 
rected to  this  formidable  malady,  so  many  olistacles  of 
a  mechanical  kind  (caseous,  calcareous,  necrotic  mate- 
rial, es|x*cially  in  cavities)  are  present  in  the  affected 
lungs  of  advance<l  phthisis  that  neither  success  nor  fail- 
ure should  lx»  too  greatly  magnified.  With  early  and 
sliarply  localized  pulmonary  tuberculosis,  or  even  in 
more  extensive  disease  in  which  the  clinical  picture  of 
th(  non-febrile  typt?  is  presented,  bacterial  inoculations 
apjx'ar  to  augment  the  reparative  process,  especially 
when  used  in  conjunction  with  the  hygienic  treatment 
now  so  popular. 

Gonorrheal  Affections. — Here,   as  w^ith  tuberculosb. 
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Opsonic  Therapy. 
PerltoDllls* 


Inoculations  are  usually  performed  with  a  "  stock  *' 
vaccine,  because  of  the  difficulty  frequently  encoun- 
tered in  isolating  and  cultivating  the  gonococcus  from 
a  single  case.  Test  imony  as  to  the  value  of  gonococcic 
inoculations  Ls  conflicting,  and,  in  part  at  lea.st,  this 
may  be  due  to  the  variation  in  therapeutic  effective- 
ness of  vaccines  of  varying  origin.  Iiowever.  with  a 
good  gonococcus  vaccine  there  Ls  no  question  al)out  its 
therapeutic  potency  when  directed  against  the  inflam- 
matory complications  of  acute  and  subacute  gonor- 
rhcea,  as  the  writer  has  seen  most  strikingly  evidenced 
in  cases  of  epididymitis,  balanoposthitis,  proctitis,  and 
conjunctivitis.  In  acute  gonorrhoeal  arthritis,  also,  the 
outcome  following  inoculations  of  a  potent  gonococcus 
vaccine  in  doses  of  10  to  50  millions  is  gratifying. 
Many  cases  of  chronic  gonorrhoeal  arthritis,  some,  in- 
deed, in  which  serious  joint  changes  seem  to  prohibit 
improvement,  do  remarkably  well  under  a  coiu^e  of 
gonococcus  inoculations,  espxjcially  when,  in  the  common 
€vent  of  a  secondary  infection  of  the  structures  about 
the  ba^e  of  the  male  bladder,  inoculations  with  the  sec- 
ondary organisms  are  used  along  with  the  gonococcus 
vaccine. 

In  the  treatment  of  acuf£  gonorrheal  urethritis  the 
function  of  inoculations  of  the  gonococcus  is  not  yet 
clearly  defined.  In  using  this  organism  alone  it  is  q^ue^s- 
tionable  whether  the  average  case  of  blennorrhagia  is 
beneficially  affected  by  inoculation.  However,  it  is 
here  that  we  frequently  have  to  deal  with  a  mixed  in- 
fection, and,  as  I  have  satisfied  myself  on  a  number  of 
occasions,  one  not  uncommon  associate  of  the  gonococ- 
cus is  the  pseudodiphtheria  bacillus,  with  whase  patho- 
fenic  activities  we  are  only  recently  becoming  familiar, 
n  my  own  work  it  has  appeared  that  the  results  in  acute 
urethritis  were  much  better  when  the  mixed  gonococcus 
and  pseudodiphtheria  vaccines  were  ased  in  cases  with 
the  corresponding  infections,  but  I  have  yet  to  satisfy 
myself  that  this  affection  or  chronic  urethritis,  t'>esicu- 
/?7m,  or  prostatitis  can  Ix?  conquered  with  inoculations 
unfortified  by  the  other  common  remedial  agents,  though 
they  promise  to  become  most  useful  adjuncts.  In  some^ 
thing  of  the  same  bearing  it  is  probable  that  therapeutic 
inoculations,  as  now  practised,  will  stand  in  relation  to 
the  gonorrhceal  diseases  of  xvomcn  and  of  children. 

Inojxrrable  Malignant  Tumors. — Considerable  experi- 
mentation has  been  <ione  in  testing  the  efficacy  of  bac- 
terial inoculations,  specifically  of  the  Micrococcus  neo- 
jorrfians  of  Doyen,  in  inoperable  malignant  tumors. 
This  is  the  microbe  which  Doyen  found  frequently  pres- 
ent in  carcinoma,  and  for  which  he  wished  to  prove  an 
etiological  relationship.  In  both  its  morphological  and  bi- 
ological features  the  organism  resembles  »SVa;)A2//ocorrw« 
cilbus,  and  it  is  not  improbable  that  it  really  is  a  mem- 
ber of  this  common  pus-forming  group,  which  has  pene- 
trated into  the  cancerous  tissue  as  a  secondary  invader, 
perhaps  thus  hastening  the  destructive  growth  of  the 
neoplasm.  It  is  on  somewhat  such  an  assimiption  as 
this  that  Wright  has  proposed  the  ase  of  neoformans 
vaccine  in  treating  inoperable  tumors,  and  there  are 
trustworthy  reports  that,  in  some  cases  at  least,  most 
surprising  betterment  has  followed  these  inoculations, 
amounting,  in  a  few  fortunate  instances,  to  a  seeminglv 
perfect  recovery ;  an  early  report  recording  seven  such 
favorable  cases  l)eing  that  by  Jacolis  and  Geets. 

In  the  only  case  of  inoperable  malignant  tumor  that 
I  have  personally  imdertaken  to  treat  by  bacterial  ther- 
apy, a  recurrent  malignant  adenoma,  filling  the  pelvis 
with  a  large  adiierent  mas^i,  and  penetrating  the  rectum, 
to  produce  ulceration,  bleeding,  difficult  stools,  and 
much  pain,  very  decided  diminution  in  the  tumo»'  mass, 
and  a  comforting  amelioration  of  the  rectal  <listress  and 
pain,  have  Ixk'u  brought  alK)Ut  by  inoculation  of  Micro- 
coccus neoformans.  to  which  has  IxH^'n  added  a  vaccine 
from  the  colon  bacillus  secured  from  the  piLs  of  the  ul- 
cerated rectum.  Albert  P.  Ohlmacher. 

RiBMOGRAPHT. 

The  literature  of  opsonic  therapy  is  still  very  recent,  a»  in  this 
fMYHnising  inethoii  oi  practice.     Until  a  year  ago   practically  all 


the  articles  on  the  9u>iject  appeared  in  the  English  medical  peri- 
odicals (spccitically  The  British  Mediral  Journal,  I^ancet,  Fracti^ 
tioner,  and  Proceedings  of  the  lioyal  Society)  during  the  preceding 
four  years,  and  from  the  pen  of  Wright  or  hi»  immediate  associ- 
ates. Wright's  *'  A  Short  Treatise  on  Antitj'phoid  Inoculations  " 
contains  full  reference  to  the  papers  which  had  appeared  up  to 
the  time  of  its  publication  (1904).  Later  articles  can  be  found  by 
consulting  the  indices  of  the  periodicals  juMt  mentioned,  and  by 
following  the  current  issues  oi^  these  journals. 

During  the  last  year  articles  dealing  with  both  the  theoretical 
and  the  practical  aspects  of  opsonic  therapy  have  appeare<l  in  such 
American  journals  as  The  Journal  of  the  American  Afediod  Asso- 
ciation, The  Journal  of  the  Ohio  State  Medical  .Association,  The 
American  Journal  of  the  Meiiicnl  Sriencea,  and  Surgery.  Gyneeol- 
ogy.  and  Obstetrics:  while  the  more  distinctly  theoretical  aspect* 
hnve  been  discussed  in  such  special  periodicals  as  The  Journal  of 
Experimental  Medicine,  The  Journal  of  Medical  Research,  and 
Tfie  Journal  of  Infectious  Diseases. 

In  the  German  literature  the  principal  articles  are  those  bv 
Weinstein  in  Berliner  klinische  Wochenschrift,  Nos.  30 and  39,  190ou 

PERITONITIS.— (Peritonaeitis,  Inflammatio  pdritonei.) 
The  peritoneum  is  a  thin  membrane  of  connective  tissue 
extremely  rich  in  blood-vessels  and  lymphatics,  and  is 
covered  by  a  single  laver  of  flattened  endothelial  (meso- 
thelial)  cells  (often  called  epithelial).  These  cells  are 
chiefly  polygonal,  but  the  cell  outlines  are  often  very 
irregular,  serrate,  or  wavy.  By  treatment  with  silver 
nitrate  or  by  intra  vitam  staining  with  methvlene  blue, 
the  cement  fines  between  the  cells  can  be  maoe  out;  and 
by  especial  methods  of  technique  the  so-called  intercellu- 
lar protoplasmic  bridges  connecting  the  cells  may  be 
demonstrated.  The  connective-tissue  layer  consists  of 
an  interlacing  network  of  fibrous  connective-tissue  bun- 
dles, numerous  elastic  fibres,  and  connective- tissue  cells. 
Through  this  there  runs  a  very  abundant  capillary  and 
lymphatic  network  having  a  free  anastomosis.  The 
majority  of  writers  hold  that  the  lymphatics  communi- 
cate directly  with  the  peritoneal  cavity  by  means  of  small 
openings  between  the  mesothelial  cells,  known  as  stoma- 
ta.  Some  of  these  writers  regard  the  endothelial  lining 
of  the  lymph  spaces  of  the  peritoneal  basement  membrane 
as  continuous  with  the  lining  of  the  peritoneal  cavity. 
This  is  not  the  case,  however,  and  the  mesothelial  cells 
form  a  probably  unbroken  layer  over  both  the 'blood 
and  the  lymphatic  vessels,  the  processes  of  absorption 
and  secretion  being  carried  on  through  the  two  layers  of 
cells,  endothelial  and  mesothelial.  The  absorption  capac- 
ity of  the  peritoneal  surface  is  very  great,  being  fully 
equal,  in  the  case  of  experiments  with  certain  poisons,  to 
that  of  direct  intravenous  injections.  Gases,  fluids,  and 
even  morphological  elements  may  be  quickly  removed 
from  the  peritoneal  cavity.  On  the  other  hand,  the 
secretory  activity  of  the  immense  vascular  surface  of  the 
peritoneum  is  very  great,  and  in  disturbances  of  the  vas- 
cular secretion  an  hnmense  amount  of  exudate  may  pass 
through  the  peritoneum  into  the  peritoneal  cavity.  The 
endothelial  and  connective-tissue  cells  of  the  basement 
membrane  respond  very  quickly  to  **  irritation  "  of  any 
kind,  and  fibroblastic  activity  is  set  up  more  quickly  in 
the  peritoneum  than  anywhere  else  in  the  body.  The 
course  of  peritoneal  inflammations  is  considerably  modi- 
fied by  these  factors. 

The  peritoneum  lines  the  entire  abdominal  cavity,  and 
is  reflected  over  the  organs  contained  within  it.  Over 
the  organs  it  forms  the  serous  coat  or  capsule  {tunica 
serosa).  The  membrane  is  attached  to  the  underiying 
parts  by  a  subserous  coat  of  adipose  tissue,  connective- 
tissue  bands  and  elastic  fibres.  Over  the  organs  the  sub- 
serosa  is  but  slightly  developed.  The  anatomical  rela- 
tions of  the  peritoneum  to  the  abdominal  wall,  its 
investiture  of  the  abdominal  organs,  the  intimate  rela- 
tions of  the  peritoneal  cavity  to  the  female  genital  tract, 
etc.,  in  connection  with  its  very  vascular  structure, 
peculiarly  predispose  this  membrane  to  the  occurrence  of 
inflammatory  processes.  Such  a  predisposition  is  shown 
by  the  fact  that  peritonitis  is  one  of  the  most  common 
and  important  clinical  conditions.  It  is  also  one  of  the 
most  serious.  The  high  mortality  of  acute  general  peri- 
tonitis makes  it  one  of  the  most  dreaded  afFections. 
Even  in  these  days  of  aseptic  surgery  when  so  many 
operative  procedures  have  been  divested  of  their  chief 
dangers,  peritonitis  still  remains  to  the  abdominal  sur- 
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ffeon  and  gynecologist  one  of  the  complications  most 
feared  and  most  carefully  to  be  avoided. 

The  occurrence  of  peritonitis  is  not  dependent  upon 
climatic,  seasonal,  or  meteorological  influences.  Females 
are  more  frequently  affected  than  males,  this  fact  being 
dependent  upon  the  important  rdle  which  diseases  of  the 
female  genital  tract  play  in  the  causation  of  peritonitis. 
It  is  therefore  seen  more  often  during  the  years  of  sexual 
activity,  but  may  occur  at  any  age.  It  is  of  not  infre- 
quent occurrence  in  young  children.  The  relation  of 
peritonitis  as  a  complication  to  many  of  the  acute  infec- 
tions makes  its  occurrence  to  a  certam  degree  associated 
with  epidemics  of  these  diseases.  Alcohol  is  regarded 
as  a  predisposing  factor. 

Etiology. — Peritonitis  may  he  primary  or  secondary. 

Primary  peritonitis  is,  if  we  except  the  surgical  form, 
of  much  more  rare  occurrence  than  the  secondary.  It  is 
usually  traumatic,  more  rarely,  idiopathic,  spontaneous,  or 
rheumatic. 

Traumatic  peritonitis  is  most  commonly  due  to  per- 
forating wounds  of  the  abdomen.  Abdominal  iniuries 
in  which  the  wall  is  not  penetrated  rarely,  if  ever,  direct- 
ly cause  peritonitis.  Nevertheless,  blows,  kicks,  falls, 
etc.,  are  often  adduced  as  causes  of  peritonitis.  The 
more  severe  the  injury,  the  more  likely  is  the  occurrence 
of  peritonitis.  Hemorrhage  into  the  peritoneal  cavity 
is  usually  followed  by  inflammation  of  the  peritoneum. 
Likewise,  trauma  may  indirectly  cause  peritonitis  through 
the  perforation,  laceration,  tearing,  or  bruisinfir  of  the 
stomach  or  intestines,  rupture  of  the  gall  bladder,  pan- 
creatic duct,  urinary  bladder,  etc.,  these  lesions  permit- 
ting the  entrance  of  micro  organisms  into  the  peritoneal 
cavity.  The  perforation  of  the  oesophagus  or  stomach  by 
the  careless  passage  of  a  sound  or  stomach  tube  may  also 
be  a  causal  factor  in  the  production  of  peritonitis. 

Operative  or  surgical  peritonitis  may  be  mentioned  in 
this  connection.  Before  the  days  of  antisepsis  and  asep- 
sis a  large  proportion  of  laparotomies  were  fatal  from  the 
Seritonitis  following  the  operation.  Even  at  the  present 
ay  tne  chief  anxiety  attending  operations  involving  the 
peritoneal  cavity  is  the  possibility  of  peritonitis.  The 
vast  improvement  in  surgical  technique  has,  however, 
greatly  reduced  the  number  of  cases  of  post-operative 
peritonitis,  and  in  certain  operations  in  which  there  is, 
with  proper  methods,  no  opportunity  for  infection  the 
peritoneal  cavity  is  opened  with  a  certain  degree  of  im- 
punity. The  occurrence  of  surgical  peritonitis  is  depend- 
ent upon  several  factors:  the  character  of  the  operation 
and  the  possibility  of  infection  during  the  operative  pro- 
cedures, the  amount  of  damage  done  to  the  peritoneal 
tissues,  the  state  of  the  general  resistance  of  the  mem- 
brane to  infection,  etc.  Surgical  perito.nitis  is  due  to  the 
introduction  of  bacteria  into  the  peritoneal  cavity.  But 
not  all  bacteria  which  gain  an  entrance  into  the  peritoneal 
cavity  set  up  an  inflammation  there.  It  has  been  shown 
experimentally  that  rather  large  quantities  of  bacteria, 
even  of  the  pus  cocci,  may  be  introduced  into  the  peri- 
toneal cavity  of  animals  without  causing  peritouitis,  the 
bacteria  entirelv  disappearing  after  a  short  time.  Tlie 
presence  of  a  tissue  lesion,  even  though  very  slight,  or 
the  simultaneous  introduction  into  the  cavity  of  irritating 
substances,  furnishes  tlie  conditions  requisite  for  the 
growth  of  the  bacteria  and  for  the  production  of  an  in 
flammation.  The  peritoneum  therefore  when  uninjured 
must  possess  a  certain  protective  power  against  bacteria. 
This  resistance  is  found  to  be  lowered  m  the  case  of 
hemorrhage  into  the  cavity,  after  the  removal  of  ascitic 
fluid,  and  in  cases  of  pseudomyxoma  peritonei.  The 
general  condition  of  the  body,  conditions  of  intoxication, 
cachexia,  etc.,  also  play  a  role  of  importance.  Fatal 
peritonitis  may  follow  the  tapping  of  the  abdomen  in 
ascites,  the  small  number  of  bacteria  introduced  by 
means  of  a  septic  trocar  being  suflicient  to  overcome  the 
lessened  resistance.  When  modern  methods  of  asepsis 
are  properly  carried  out  the  dangers  of  surgical  peri- 
tonitis are  relatively  slight  in  all  cases  in  which  the  con- 
tamination of  the  peritoneum  with  septic  material  can 
be  avoided.     Even  when  this  contamination  does  occur, 


the  modem  procedures  of  thorough  irrigation  have  great- 
ly reduced  the  chances  of  infection. 

The  existence  of  &  peritonitis  rheumatica{refrigercUoriay 
has  been  denied  by  many  writers.  While  the  effects  of 
cold  as  a  factor  In  the  etiology  of  peritonitis  were  former- 
ly greatly  exaggerated,  there  can  be  no  doubt,  from  the 
large  number  of  observations  made  by  reputable  clini- 
cians, that  attacks  of  peritonitis  may  follow  the  sudden 
chilling  of  the  overheated  body,  prolonged  exposure  to 
cold  or  wet,  lying  upon  the  cold  damp  ground,  etc.  The 
effects  of  such  chilling  of  the  body  are  especlallv  notice- 
able when  the  abdominal  vessels  are  overfllled  with  blood 
(physiological  congestion).  In  women,  particularly  In  glrla 
at  the  time  of  puberty,  a  wetting  or  chilling  of  the  body 
at  the  menstrual  period  is  not  infrequently  followed  by 
peritonitis.  In  all  of  these  cases  the  effect  of  the  re- 
frigeration Is  not  directly  to  excite  the  peritonitis,  but  to 
render  the  membrane  less  resistant  to  infection.  The 
chilling  plays  the  same  rdle  here  as  In  the  case  of  the 
mucous  membranes.  Dlplococcl  have  been  demonstrated 
In  the  exudate  of  cases  of  so-called  rheumatic  peritonitis; 
and  It  Is  very  probable  that  all  such  cases  are  Infections 
following  and  dependent  upon  a  lessened  resistance  of 
the  body. 

Cases  of  idiopathic  or  spontaneous  peritonitis  have  also 
been  reported  clinically. 

The  autopsy  findings  In  such  cases  show  the  presence 
of  an  Infection  proceeding  from  the  female  genital  tract, 
the  appendix,  or  some  other  of  the  abdominal  organs. 
Such  cases  occur  most  frequently  in  females  and  In  very 
young  persons.  In  the  former  the  Infection  Is  nearly 
always  secondary  to  some  unsuspected  condition  of  the 
Internal  genitals.  The  gonococcus  plays  an  Important 
rdle  in  such  cases,  particularly  In  very  young  girls.  It 
has  been  said  that  the  peritonitis  apparently  arising 
spontaneously  In  young  girls  Is  usually  gonococcal,  a 
gonorrhoeal  infection  of  the  genital  passages  existing  at 
the  same  time.  In  young  male  children  cases  of  appar- 
ent spontaneous  peritonitis  are  usually  found  to  be  due 
to  appendicitis.  Further,  spontaneous  cases  of  peri- 
tonitis have  been  found  at  autopsy  to  be  ambulatory 
tvphold,  acute  tuberculosis  of  the  peritoneum,  etc.  On 
the  whole  It  may  be  said  that  the  existence  of  a  true  Idio- 
pathic peritonitis,  while  probable,  has  not  yet  been  defi- 
nitely demonstrated.  A  cryptogenic  hamatogenous  infec- 
tion of  the  peritoneum  Is  of  course  possible  and  certainly 
occurs  In  tuberculous  peritonitis,  but  has  not  yet  been 
shown  positively  to  occur  in  the  case  of  the  pyogenic 
organisms. 

Likewise  the  existence  of  a  toxic  peritonitis,  though 
assumed  by  some  writers,  has  not  been  demonstrate. 
The  occurrence  of  so-called  nephritic  OTvrcemic  peritonitis 
seen  in  the  late  stages  of  Bright's  disease  is  to  be  regarded 
as  of  the  nature  of  a  terminal  infection,  and  similar  to  the 
pericarditis  and  pleuritis  occurring  in  the  same  disease. 
The  occurrence  of  peritonitis  in  association  with  or  fol- 
lowing various  forms  of  Intoxication  is  to  be  explained  in 
the  same  .way  as  the  rheumatic — the  lessened  resistance 
of  the  body  tissues  and  the  pathological  alterations  of 
the  body  juices  predispose  to  Infection. 

Since  primary  inflammations  of  the  pericardium  and 
pleura  are  of  relatively  more  frequent  occurrence,  the 
greater  rarity  of  primary  peritonitis  may  be  explained  by 
the  assumption  that  the  peritoneum  possesses  a  greater 
resistance  and  protective  power  than  the  other  sen)ua 
membranes.  This  relative  greater  immunity  of  the  peri- 
toneal cavity  has  been  demonstrated  experimentally. 

Secondauy  Peritonitis.— It  should  be  noted  at  this 
point  that  various  writers  upon  the  subject  of  peritonitis 
are  not  agreed  in  their  conceptions  of  primary  and  sec- 
ondary peritonitis.  In  a  very  broad  sense  the  term 
primary  may  be  applied  to  those  forms  of  peritonitis 
which  are  not  secondary  to,  or  do  not  occur  In  association 
with,  any  other  acute  or  chronic  disease,  hence  not  metas- 
tatic; and,  further,  which  do  not  arise  by  contiguity  from 
any  of  the  organs  or  structures  covered  by  the  perito- 
neum. Terminal  infections  should  then  be  classed  as 
secondary  rather  than  as  primary.    A  number  of  recent 
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writers,  notably  Flexner,  in  retaining  the  old  classifica- 
tion of  primary  and  secondary  peritonitis,  make  a  much 
narrower  application  of  the  ivrm  secondary  us  applying  to 
peritonitis.  According  to  Flexner,  by  secondary  peri- 
tonitis we  should  understand  those  conditions  which  fol- 
low operations  upon  the  peritoneum  or  the  contiguous 
viscera,  and  those  in  which  the  abdominal  cavity  becomes 
inflamed  through  the  mediation  of  disease-contained  vis- 
cera. By  ;>ri wary  peritonitis  should  be  undersUKxi  an 
inflammation,  usually  diffuse,  of  the  serous  cavity,  oc- 
curring without  the  mediation  of  any  of  the  contained 
organs  and  independently  of  any  surgical  operation  upon 
these  parts.  Such  a  primary  peritonitis  may  arise  as  an 
independent  affection  or  develop  in  the  course  of  infec- 
tious diseases  in  distant  parts  of  the  body.  The  micro- 
organisms causing  the  inflammation  may  be  brought  by 
the  blood  or  Ivmph  current  or  may  pass  through  the  in- 
tact intestinal  wall.  Flexner  would  therefore  class  as 
primary  not  only  the  terminal  infections  of  the  perito- 
neum occurring  in  the  course  of  chronic  diseases,  but  also 
those  forms  of  metastatic  peritonitis  in  which  the  micro- 
organisms come  through  the  blood  or  lymph  without  the 
mediation  of  some  diseased  organ  or  part.  The  reason 
given  for  this  more  arbitrary  and  narrower  use  of  the 
term  secondary  and  the  wither  application  of  the  term 
primary  is  that  pathogenic  micro-organisms  may  reach 
the  healthy  peritoneum  without  setting  up  an  innamma- 
tion,  but  that  "^only  an  already  inflamed  peritoneum  can 
be  excited  to  peritonitis  through  the  agency  of  patho- 
genic micro-organisms."  Used  m  this  way  the  terms  pri- 
mary and  secondary  indicate  the  character  of  the  affection 
rather  than  the  source  of  the  cause  or  the  manner  in  which 
the  peritonitis  arises.  Since  such  a  usage  may  be  con- 
fusing, the  writer  has  preferred  to  adhere  to  the  more 
commonly  accept<;d  use  of  the  terms  as  given  above, 
viz.,  primary  peritonitis,  an  inflammation  of  the  perito- 
neum arising  primarily  and  independently  of  other  proc- 
esses, as  the  result  or  chemical  or  mechanical  irritation 
or  as  a  direct  or  cryptogenic  infection,  or  as  the  result  of 
a  les.sened  resistance  of  the  peritoneum  due  to  trauma, 
toxic  conditions,  or  altered  conditions  of  the  peritoneum 
caused  by  foreign  bodies,  presence  of  fluid,  etc.,  anal- 
ogous to  primary  infections  in  other  parts  of  the  body ; 
secondary  peritonitis,  an  inflammation  of  the  peritoneum, 
secondary  to  some  other  process,  arisine  by  contiguity  or 
metastasis,  or  occurring  as  a  terminal  infection.  Even 
with  this  broader  standard  of  classification  no  hard-and- 
fast  lines  can  be  drawn.  Inasmuch  as  cases  of  primary 
peritonitis  are  rare,  and  as  the  peritoneum  possesses  a 
normal  resistance  against  pathogenic  micro-organisms, 
practically  all  cases  of  peritonitis  are  secondary. 

In  the  great  majority  of  cases  secondary  peritonitis 
arises  through  an  extension  of  an  inflammatory  process 
from  some  contiguous  viscus  or  part.  There  is  no  organ 
or  tissue  in  direct  contact  with  the  peritoneum  from 
which  such  an  extension  may  not  occur.  The  possibili- 
ties are  so  numerous  tliat  it  is  necessary  to  refer  here  only 
to  the  most  common  or  important.  The  extension  to  the 
peritoneum  may  or  may  not  be  accompanied  by  perfora- 
tion into  the  peritoneal  cavity.  In  the  latter  case  tlie 
resulting  inflammation  is  known  as  a  perforative  peri- 
tonitis. 

Pet fora tire  Peritonitis. — This  is  the  most  common  form 
of  secondary  peritonitis.  It  may  result  from  the  perfo- 
ration into  the  peritoneal  cavity  of  an  infected  wound  of 
the  abdominal  wall  or  of  a  viscus  (traumatic  or  opera- 
tive), or  from  the  perforation,  as  the  result  of  inflamma- 
tory processes,  of  the  wall  of  the  stomach,  intestine,  gall 
bladder,  pancreatic  duct,  urinary  bladder,  uterus,  tubes, 
blood-vessels,  lymph  vessels,  etc.  Abscesses  of  the  ab- 
dominal visceni,  echinococcus  cysts,  tumors,  burrowing 
suppurative  processes  in  the  retroperitoneal  tissues,  etc., 
may  also  give  rise  to  perforative  peritonitis.  It  is  hardly 
expe<lient  to  enumerate  here  all  the  possibilities  whereby 
a  perforative  peritonitis  may  arise,  and  only  those  of 
greatest  clinical  importance  will  be  mentioned. 

In  the  case  of  the  ntomach  perforative  peritonitis  may 
be  caused  by  carcinoma,  gastric  ulcer,  abscess,  phleg- 


monous gastritis,  action  of  corrosives,  foreign  bodies,, 
etc.  In  the  intestines  ulcers  (typhoid,  dysenteric,  catar- 
rhal, tuberculous,  syphilitic,  carcinomatous,  etc.),  new 
growths,  foreign  bodies,  parasites,  gall  stones,  fa;cal  con- 
cretions, fsecal  obstruction,  intussusception,  ileus,  hernial 
incarceration,  etc.,  may  lead  to  perforative  peritonitis. 
Perforation  of  a  suppurating  appendix  is  one  of  the  most 
common  causes  of  peritonitis. 

In  the  case  of  the  spleen  perforative  peritonitis  may  be 
causeil  by  splenic  infarcts,  abscesses,  echinococcus  cysts, 
acute  splenic  tumor  leading  to  rupture  of  the  organ,  rupt- 
ure of  a  dilated  splenic  vein,  metastatic  tumors,  etc.  In 
the  liter  the  same  condition  may  result  from  abscesses, 
echinococcus  cysts,  rupture  of  bile  passages,  biliary  con- 
cretions, new  growths,  etc.  Rupture  of  the  gall  bladder 
or  common  duct,  ulcerative  processes  in  the  walls  of  the 
gall  bladder  or  ducts,  presence  in  these  of  concretions, 
etc..  may  likewise  lead  to  perforative  peritonitis.  This 
may  be  caused  also  by  pancreatic  concretions,  abscesses 
and  tumors  of  the  pancreas,  hemorrhagic  and  purulent 
pancreatitis,  etc.  Fat  necrosis  may  or  may  not  be  asso- 
ciated with  the  peritonitis  dependent  upon  pancreatic 
conditions. 

Perforative  peritonitis  may  also  arise  in  connection  with 
abscesses  and  tumors  of  the  kidneys  or  adrenaU,  kidney 
tubercles,  echinococcus  cysts,  renal  calculi,  purulent 
pyelitis,  peri-  and  paranephritic  abscesses,  etc.  Ulcera- 
tive and  phlegmonous  processes  of  the  urinary  bladder, 
new  growths  of  the  bladder,  cancer  of  the  uterus,  puru- 
lent and  gangrenous  conditions  of  the  uterine  wall, 
purulent  salpingitis,  tubal  pregnancy,  tubo-ovarian  ab- 
scess, ovarian  tumors,  rupture  of  Graafian  follicle  and 
ovarian  cysts,  suppurative  processes  of  the  retroperito- 
neal and  mesenteric  lymph  glands,  thrombophlebitis,  and 
thromboarteritis  of  the  abdominal  vessels,  rupture  of 
abdominal  aneurisms,  rupture  of  the  thoracic  duct  or 
dilated  lymphatics,  subperitoneal  tumore  and  abscesses, 
psoas  abscess,  carious  and  purulent  processes  in  the 
spinal  column  and  pelvic  bones,  etc.,  may  all  lead  to 
perforative  peritonitis.  In  rare  cases  purulent  processes 
proceeding  from  the  mediastinum,  pleura,  pericardium, 
lungs,  diaphragm,  thoracic  vertebras,  etc.,  may  rupture 
into  the  peritoneal  cavity  and  there  excite  an  inflam- 
mation. 

In  the  case  of  perforative  peritonitis  there  will  be  found 
in  the  peritoneal  cavity,  in  addition  to  the  inflammatory 
exudate,  various  substances  of  very  different  nature  ac- 
cording to  the  location  of  the  perforation  and  the  char- 
acter of  the  contents  of  the  cavity  communicating  with 
the  peritoneal  sac.  Stomach  contents,  faeces,  faecal  con- 
cretions, bile,  biliary  concretions,  pancreatic  juice,  urine, 
urinary  calculi,  foreign  bodies,  parasites,  blood,  chyle, 
mucin,  pseudomucin,  colloid,  etc.,  may  be  mixed  with 
tlie  exudate.  According  to  the  character  and  amount  of 
the  substances  thus  entering  the  cavity,  and  according  to 
the  character  and  amount  of  the  peritoneal  exudate  the 
appearances  seen  at  operation  or  autopsy  will  differ 
greatly. 

Some  writere  distinguish  a  secondary  perforative  peri^ 
tonitis,  grouping  under  this  head  those  conditions  in 
which  the  exu^te  of  a  purulent  peritonitis,  originally 
not  perforative,  gains  entrance  to  some  neighboring 
organ,  and  through  it  finds  an  exit,  as.  for  example, 
through  the  stomach,  intestine,  pleura,  abdominal  wall, 
etc.  Such  cases  should  more  properly  be  styled  per- 
forating  peritonitis. 

Peritonitis  Arising  by  Contiguity. — Peritonitis  may 
arise  secondarily  by  the  direct  extension  of  inflammation 
caused  primarily  by  wounds  (operative  or  traumatic)  of 
the  abdominal  or  pelvic  wall,  gastric  ulcer,  gastric  can- 
cer, phlegmonous  gastritis,  toxic  gastritis,  duodenal  ul- 
cer, intestinal  ulceration  (typhoid,  dysenteric,  catarrhal, 
tuberculous,  syphilitic,  carcinomatous),  new  growths  of 
the  intestine,  coprostasis,  intussusception,  ileus,  hernial 
incarceration,  presence  of  intestinal  concretions,  parasites 
and  foreign  bodies,  typhlitis,  appendicitis,  proctitis, 
liver  abscess,  new  growths  of  liver,  hepatitis,  angiocho- 
litis,  inflammatory  processes  due  to  echinococcus.  biliary 
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concretions,  etc.,  pancreatitis,  pancreatic  abscesses  and 
presence  of  pancreatic  concretions,  splenic  abscess  and 
infarction,  hydatid  disease  of  spleen,  kidney  abscess, 
peri-  and  paranephritic  abscesses,  inflammatory  processt^s 
caused  by  renal  ailculi,  pyelitis,  ureteritis,  cystitis,  in- 
flammations of  ovary,  tubes,  uterus,  vagina,  prostate, 
retroperitoneal  or  mesenteric  glands,  psoas  abscess, 
congestive  abscesses  of  spinal  column  or  pelvic  bones, 
inflammations  of  abdominal  or  pelvic  vessels,  suppurating 
buboes  in  the  inguinal  region,  inflammatory  processes  of 
the  mediastinum,  a}sophagus,  pleura,  pericardium  and 
diaphragm,  etc.  In  the  case  of  inflammatory  processes 
in  the  pleural  cavity  (tuberculous,  empyema,  etc.)  the 
peritoneum  is  not  infrequently  involved,  inasmuch  as  the 
lymph  vessels  of  the  diaphragm  form  a  direct  connection 
between  the  pleural  and  peritoneal  cavities. 

Next  to  the  gastro-intestinal  tract  the  female  genital 
tract  is  the  most  frequent  source  of  peritoneal  infection. 
In  women  genital  peritonitis  is  by  far  the  most  common 
form  of  the  affection.  During  the  puerperium  or  as  the 
result  of  attempts  at  abortion,  operative  procedures,  in- 
tra-uterine  injections,  ete.,  the  genital  tract  may  be 
directly  infected;  less  frequently  the  infection  occurs  at 
otlier  times,  as  for  instance  at  the  menstrual  period.  The 
resulting  endometritis,  metritis,  parametritis  or  salpin- 
gitis may  extend  to  the  peritoneum  and  excite  perito- 
nitis. Purubnt  processes  of  the  endometrium  may  ex- 
tend directly  up  the  Fallopian  tubes.  In  other  cases  the 
extension  of  purulent  processes  from  the  vagina  or  uterus 
may  take  place  through  the  lymphatics  or  blood-vessels. 
Large  abscesses  of  the  uterine  wall  or  tube  may  break 
directly  into  the  peritoneal  cavity.  Further,  cases  of  ap- 
parently primary  peritonitis  have  been  reported  as  occur- 
ring in  pregnancy  without  any  association  with  rupture 
of  the  uterus  or  other  complications  of  pregnancy.  The 
discovery  at  autopsy  of  the  existence  of  extensive  renal 
changes  makes  it  probable  that  such  cases  of  peritonitis 
are  secondary  to  the  nephritis. 

Goiwrrhixa  of  the  female  genital  tract  is  also  an  impor- 
tant factor  in  the  production  of  peritonitis  (see  below). 
It  must  be  noted  further  that  in  many  cases  of  septic 
puerperal  peritonitis  the  uterus  and  tubes  serve  as 
avenues  of  entrance  to  the  agents  of  infection  while  re- 
maining themselves  in  a  normal  condition. 

An  especial  factor  in  the  production  of  peritonitis  of 
the  female  genital  tract  is  that  offered  by  the  twisting  of 
the  pedicles  of  ovarian  cystomata  or  of  subserous  uterine 
myofibroma ta.  Asa  result  of  the  shutting  off  of  the  cir- 
culation from  the  tumor,  the  tissues  of  the  latter  undergo 
necrosis,  and  the  necrotic  material  offers  a  most  favorable 
field  for  infection,  particularly  from  the  intestine.  Such 
infections  are  very  likely  to  result  in  a  gangrenous  peri- 
tonitis. In  case  infection  of  the  dead  tumor  tissue  does 
not  occur  anon-infectious  peritonitis  may  result,  the  dead 
tumor  acting  as  an  irritating  foreign  body.  A  very  viru- 
lent peritonitis  may  be  thus  excited,  the  exudate  as  well 
as  the  necrotic  tumor  containing  no  micro-organisms. 
Dermoid  cysts  appear  to  be  especially  susceptible  to  in- 
fection after  twisting  of  their  pedicles. 

The  rupture  of  an  uninfecte<i  ovarian  cystoma  and  the 
discharge  of  a  thin  serous  fluid  into  the  peritoneal  cavity 
rarely  excite  a  peritonitis,  the  fluid  b<'ing  quickly  ab- 
sorbed. The  absorption  power  of  the  peritoneum  under 
such  circumstances  is  very  gre^t.  Only  those  cystomata 
containing  a  firm  jelly  like  substance  (mucin,  pseudo- 
mucin,  colloid)  are  dangerous,  since  the  cyst  contents 
cannot  be  easily  absorbed  and  act  upon  the  peritoneum 
as  foreign  bodies,  leading  to  an  organization  and  vascu- 
larization of  the  material  (aseptic  peritonitis,  pseudo- 
myxoma peritonei).  It  should  be  remembered,  however, 
that  in  such  eases  secondary  peritonitis  is  very  likely  to 
occur  owing  to  the  diminished  resistance  of  the  perito- 
neum; consequently  a  combination  of  pseudomyxoma 
and  an  acute  or  subacute  peritonitis  is  not  infrequent. 
Operation  with  the  removal  of  the  jelly-like  cyst  contents 
from  the  peritoneal  surface  after  organization  has  begim 
is  especially  likely  to  be  followed  by  infection  of  the  raw 
surface  thus  exposed.    In  the  case  of  the  rupture  of 


cysts  containing  chemically  irritating  mtiicnfiM  pancreatic 
cyatff,  chyle  cyatH),  a  non -infectious,  acute,  and  very  viru- 
lent peritonitis  may  Imj  set  up. 

Secondary  peritonitis  isalso  not  infrequently  associated 
with  metastatic  QurQmonmijyei^tonitis  carcinomatom)  and 
tuberculosis  of  the  peritoneum  (pei'itonitig  tube  rev  Iom). 
These  conditions  will  be  discussed  below. 

In  the  acute  infections  peritonitis  is  occasionally  met 
with  as  a  complication.  In  Heptic(fmia  and  pya>inia  peri- 
tonitis is  a  very  frequent  complication.  It  occurs  less 
often  in  pneumonia,  snialljjoj;  raricella,  mciinles,  scarUt 
fever,  diptheria,  ei^Sipelas,  malaria,  relapHng  ferer,  etc. 
From  the  increasing  number  of  cases  reporte<l  pneuvionia 
seems  to  be  somewhat  particularly  associated  with  peri- 
tonitis, and  the  pneumococcus  has  recently  been  found 
in  the  peritoneal  exudate  of  a  number  of  cases.  The  peri- 
tonitis may  be  secondary  to  the  pulmonary  symptoms  or 
may  appear  to  be  the  primary  condition,  the  peritonitis 
manifesting  itself  before  the  pulmonary  affection.  It  is 
probable  that  such  cases  represent  a  general  infection  by 
the  pneumococcus,  the  localization  varying  in  different 
cases.  They  may  therefore  be  classed  as  j)eritoni(ir  pneu- 
monia, in  analogy  to  the  types  known  as  cerebral  and 
gastric.  Pneumococcic  peritonitis  may  also  be  secondary 
to  pneumococcic  pericarditis,  empyema,  and  arthritis. 
The  occurrence  in  various  parts  of  the  body  of  multiple 
metastatic  abscesses  containing  peumococci  is  evidence 
of  the  pyemic  nature  of  the  process. 

Accoraing  to  Bednar  peritonitis  may  develop  after 
vaccination. 

Metastatic  peritonitis  occui*s  in  malignant  endocarditis 
and  in  pyeemia.  The  primary  focus  may  occur  in  any 
part  of  the  body,  and  may  be  of  very  slight  extent. 
Peritonitis  has  followed  the  infection  of  a  circumcisioD 
wound,  and  very  slight  lesions  in  other  parts  of  the  body 
have  led  to  the  same  fatal  termination.  It  is  not  uncom- 
mon in  such  cases  to  find  all  the  serous  membranes  in- 
volved— an  acute  panserositis;  meningitis,  pleuritis,  peri- 
carditis, and  arthritis  as  well  as  peritonitis.  Peritonitis 
may  also  develop  during  the  course  of  acute  articular 
rJuumatism,  The  exact  relation  of  the  two  conditions  is 
unknown;  the  peritoneal  inflammation  is  either  meta- 
static or  dependent  upon  a  lessened  resistance  of  the 
membrane  to  cryptogenic    infections.     Likewise  acute 

fieritonitis  is  sometimes  associated  with  acute  nephritis. 
t  is  po.ssible  that  in  these  cases  the  intoxication  plays 
some  part  in  the  development  of  the  process,  most  prob- 
ably by  lowering  the  resistance  of  the  membrane.  The 
exudate  in  these ca.ses  is  usually  serous,  and  bacteria  can- 
not always  be  obtained  from  it  by  culture  methods ;  hence 
some  writers  regard  these  forms  of  peritonitis  as  of 
chemical  origin  and  primary. 

Terminal  reritonitis. — Peritonitis  also  occurs  not  infre- 
quently as  a  terminal  infection  in  chronic  valvular  dis- 
ease, arteriosclerosis,  chronic  nephritis,  cirrhosis  of  the 
liver,  amyloid  disease,  tumor  cachexia,  scorbutus,  etc. 
The  peritoneum  alone  of  the  serous  membranes  may  be 
affected,  or  the  pericardium  and  the  pleura  may  also  be- 
come inflamed.  Micro-organisms  are  usually  present  in 
the  exudate.  In  thost;  (mses  in  which  they  are  not  found 
it  is  possible  that  they  were  prest^nt  earlier  in  the  disease, 
and  later  disappeareci.  It  is  of  course  possible  that  the 
peritonitis  in  some  of  these  cases  may  b<;  toxic  or  chemi- 
cal, but  it  is  more  likely  that  the  general  intoxication  has 
lowered  the  resistance  of  the  membrane  and  cryptogenic 
infection  has  occurred. 

There  is  also  a  close  relationship  between  syphilis  and 
peritonitis.  Acute  peritonitis  not  infrequently  develops 
in  the  early  stages  of  acquired  syphilis,  but  is  usually  a 
secondary  infecttion.  It  is  not  known  whether  an  actual 
syphilitic  peritonitis  exists,  though  it  is  very  probable 
tiiat  it  does,  inasmuch  as  a  so-called  idiopathic  peritonitis 
is  of  common  occurrence  in  syphilitic  n<»w-bom.  In  the 
tertiarj' stage  of  acquired  syphilis  evidences  of  local  peri- 
tonitis are  common  enough  at  autopsy.  Chronic  iH»ri- 
hepatitis  and  chronic  perisplenitis  are  more  common  in 
syphilitics  than  in  non-syphilitics. 
Foreign  bodies  (concretions,  parasites,  forceps,  needles. 
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iiairs,  etc.)  when  aseptic  produce  a  local  encapsulating 
-peritonitis.  Wlien  septic  they  may  excite  a  diffuse 
purulent  or  fibrinous  process.  Free  bodies,  such  as  fat 
tissue,  blood  clots,  pieces  of  fibroid  tumors,  etc. ,  may 
become  calcified  or  encapsulated,  setting  up  a  local  adhe- 
sive i>eritonitis.  In  extra-uterine  pregnancy  hemorrhage 
into  the  peritoneal  cavity  following  the  rupture  of  the 
sac  may  excite  an  intense  peritoneal  irritation  even  in  the 
absence  of  infection.  In  such  cases  the  blood  itself  must 
exert  a  chemical  irritation  upon  the  peritoneum,  or  irri- 
tating toxins  are  contained  or  developed  within  it. 

Finally,  during  intra-uterine  ir^jeetums  irritating  sub- 
stances may  be  forced  through  the  tubes  into  the  peri- 
toneal cavity  and  excite  a  toxic  inflammation.  Such 
<»ses  may  occasionally  be  properly  classed  with  the 
primary  forms  of  peritonitis,  but  inasmuch  as  some  in- 
iammatory  condition  of  the  uterus  or  tubes  is  usually 
present  it  becomes  diflScult  to  say  to  what  extent  the  in- 
jection is  alone  responsible  for  the  peritonitis. 

Parasites.— A  number  of  observers  have  noted  at  au- 
topsy the  presence,  in  the  peritoneal  cavity,  of  intestinal 
worms  in  association  with  a  perforative  peritonitis.  In 
some  cases  the  perforation  has  been  regarded  as  caused 
l)y  the  parasite  (usually  the  common  round  worm),  the 
peritonitis  following  the  perforation.  Some  of  the  re- 
ported cases  are  very  doubtful.  Eatsurado  several  years 
ago  reported  two  cases  of  purulent  peritonitis  which  he 
regarded  as  caused  by  round  worms.  A  very  careful  ex- 
amination, both  at  the  time  of  operation  and  at  the  au- 
topsy, failed  to  reveal  any  other  cause  for  the  peritonitis. 
In  both  cases  the  affection  ran  a  very  severe  course.  Osier 
and  other  recent  writers  accept  the  view  that  Aacaris  htm' 
brieaides  may  penetrate  the  intestinal  wall  and  excite 
peritonitis.  The  Arrnxba  coli  has  been  found  in  the  exu- 
•oate  of  peritonitis. 

Under  rare  conditions  peritonitis  may  follow  other  con- 
ditions not  mentioned  above.  As  stated  before  it  is  hardly 
feasible  to  enumerate  all  the  possibilities,  but  the  most 
common  and  important  sources  of  secondary  peritonitis 
have  been  given;  and  if  the  extensive  anatomical  rela- 
tions of  the  membrane  are  borne  in  mind  it  will  usually 
not  be  diflScult  to  trace  to  its  source  any  secondary  peri- 
tonitis that  may  be  encountered. 

Bacteriolooy. — Inasmuch  as  the  great  majority  of 
•cases  of  peritonitis  are  caused  by  bacteria  the  bacteri- 
ology of  peritonitis  becomes  a  matter  of  very  great  im- 
portance. In  recent  years  a  number  of  important  investi- 
^tions  have  been  carried  out  along  this  line,  but  much 
work  yet  remains  to  be  done  before  we  shall  possess  a 
fully  satisfactory  knowledge  of  the  subject.  It  has  been 
demonstrated  that  very  different  forms  of  bacteria  may 
be  found  in  the  exudate  of  peritonitis.  In  the  majority 
of  cases  there  is  a  mixed  infection,  several  varieties  of 
pathogenic  bacteria  being  present,  or  a  number  of  va- 
rieties of  pathogenic  and  non-pathogenic  bacteria  may  be 
found  together.  According  to  Tavel  and  Lanz  the  ha^ma- 
togenous  cases  of  peritonitis  are  mono-infections,  while 
those  arising  by  contiguity  from  a  neighboring  diseased 
organ  are  usually  poly -infections.  It  is  probable  that  in 
some  at  least  of  the  cases  of  mono-infection  the  single 
variety  found  may  have  crowded  out  other  varieties 
which  were  originally  present.  This  is  particularly  like- 
ly to  have  been  the  case  in  those  instances  in  which  the 
only  micro-organism  present  is  a  harmless  saprophyte. 
In  those  cases  in  which  the  exudate  is  sterile  there  is  also 
the  possibility  that  the  original  pathogenic  bacteria  caus- 
ing the  inflammation  have  died  out. 

The  pathogenic  bacteria  most  frequently  found  in  peri- 
tonitis are  the  Streptococcun  pyogenes^  Staphylococcus 
'aureus.  Staphylococcus  albus,  Bacterium  coli  commune, 
Diplocoeeus  pneumonice.  Bacillus  pyocyaneus,  and  the 
Gonococcus.  (Tuberculosis  of  the  peritoneum  will  be 
considered  separately.)  Less  frequently  found  are  the 
Bacillus  typhosus.  Bacillus  aerogenes  cafmulatus,  Bicillvs 
proteus,  Bacillus  lactis  aProgenen,  Micnycoccus  tetragenus, 
and  a  number  of  unidentitied  pathogenic  and  non-patho- 
genic bacteria. 

In  perforative  peritonitis  the  Bacillus  coli  communis 


usually  predominates ;  in  puerperal  peritonitis  the  chief 
rdle  is  played  by  the  Streptococcus  pyogenes;  while  in 
those  cases  of  pentonitis  which  apparently  arise  spontane- 
ously the  Pneumococeus  or  the  Oonococcus  is  the  chief  ex- 
citing factor.  In  all  those  cases  of  peritonitis  in  which 
the  infection  comes  from  without  the  flora  resembles  that 
of  ordinary  surgical  infections,  except  for  the  prominent 
part  played  by  the  colon  bacillus.  In  those  cases  which 
arise  by  contiguity  from  some  one  of  the  neighboring 
organs  the  staphylococcus  plays  a  chief  role,  except  in 
the  case  of  intestinal  infection  in  which  the  colon  bacillus 
alone  or  combined  with  the  former  is  usually  found. 

Much  discussion  has  taken  place  as  to  the  pathogenic 
rdle  of  the  colon  bacillus  in  peritonitis.  The  pyogenic 
properties  of  this  organism  have  been  quite  generally 
accepted,  and  there  can  be  no  doubt  of  the  existence  of  a 
primary  colon-bacillus  peritonitis.  In  the  majority  of 
cases  in  which  the  colon  bacillus  is  found  pyogenic  cocci 
are  also  present,  and  it  is  probable  that  in  some  of  the  in- 
stances m  which  this  organism  alone  was  found  in  the 
exudate  it  had  overgrown  the  cocci.  Barbacci  in  experi- 
mental work  upon  dogs  found  that  the  colon  bacillus  often 
outgrew  the  pyogenic  cocci.  Infections  of  the  perito- 
neum with  the  colon  bacillus  occur  through  the  bladder 
and  female  genital  tract  as  well  as  directly  from  the  in- 
testine. There  are  still  several  questions  to  be  settled 
before  the  exact  pathogenic  value  of  the  colon  bacillus 
can  be  fixed.  Its  relations  to  the  pyogenic  cocci  need  to 
be  more  definitely  determined  in  regard  to  the  part  played 
by  each  as  primary  excitants  of  inflammation.  Further, 
many  of  the  cases  regarded  as  colon -bacillus  infections 
were  diagnosed  as  such  from  the  results  of  the  bacterio- 
logical examination  made  at  autopsy  some  hours  after 
death.  As  the  colon  bacillus  may  enter  the  peritoneal 
cavity  after  death  and  increase  there,  overgrowing  other 
bacteria,  it  is  necessary,  in  order  definitely  to  determine 
the  relation  of  this  or^nism  to  a  peritonitis,  to  make  bac- 
teriological examinations  of  the  peritoneal  exudate  dur- 
ing life. 

An  effort  has  been  made  by  a  number  of  writers  to 
make  a  bacteriological  classification  of  peritonitis. 
Freund  divided  all  cases  of  peritonitis  into  three  classes: 
one  due  to  pyogenic  organisms,  one  to  fsecal  bacteria, 
and  the  third  to  toxic  substances.  Bumm  distinguished 
a  septic,  aseptic,  and  a  specific  peritonitis.  The  septic 
he  divided  into  a  streptococcus  peritonitis  and  a  putrid 
peritonitis,  the  latter  not  caused  by  any  one  form  of  bac- 
teria but  by  a  multiple  infection.  The  aseptic  peritonitis 
he  regarded  as  duo  to  mechanical,  thermal,  or  chemical 
influences  alone  without  bacterial  agency.  In  the  class 
of  specific  peritonitis  he  placed  tuberculous  and  gonor- 
rhoBal  peritonitis.  Tavel  and  Lanz  have  offered  a  more 
complex  classification  based  upon  the  anatomical  origin 
of  the  infection,  special  kinds  of  peritoneal  infection  bemg 
derived  from  the  stomach  and  intestine,  the  gall  bladder 
and  liver,  the  female  genital  tract,  the  kidneys,  urinary 
bladder,  etc.,  other  forms  still  being  derived  from  haema- 
togenous  infections  and  operations. 

Flexner  has  reported  a  series  of  observations  upon  one 
hundred  and  six  cases  of  peritonitis  studied  from  the 
bacteriological  point  of  view.  The  material  was  ob- 
tained at  autopsy,  cover-glass  and  aerobic  cultures  being 
carried  out.  Few  anaCrobic  cultures  were  made  and  the 
pathogenic  properties  of  the  bacteria  isolated  were  tested 
but  rarely.  In  spite  of  this  incompleteness  of  the  investi- 
gation the  results  are  of  interest.  Twelve  of  the  cases 
presented  the  character  of  a  primary  peritonitis  accord- 
ing to  Flexner's  definition.  In  all  these  cases  there  was 
a  previous  chronic  disease.  In  two  cases  no  micro-organ- 
isms were  found ;  in  nine  cases  there  was  a  single  infec- 
tion, and  in  one  case  a  multiple  infection.  The  Strepto- 
coccus pyogenes  was  found  five  times,  four  times  alone,  and 
once  in  association  with  the  colon  bacillus ;  the  Staphylo- 
c/*ccus  aureus  and  albus  twice,  the  Micrococcus  lunccolatus. 
Bacillus  proteus.  Bacillus  pyocyaneus,  and  an  unidentified 
bacillus  occurred  twice  each. 

The  secondary  cases  Flexner  divides  into  two  classes: 
exogenous  peritonitis  and  endogenous  peritonitis.     In  the 
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fonner  the  infection  entered  from  without  (wound  infec- 
tion); in  the  latter  the  bacteria  came  in  part  or  wholly 
from  the  intestinal  tract.  Thirty-four  cases  of  the  ex- 
ogenous form  were  examined.  Of  these,  25  were  motao- 
infections,  nine  were  multiple.  The  following  tables  are 
taken  from  Flexuer's  article  (Philadelphia  Mediral  Jour- 
nal, 1898): 

MICRO-ORGAMSSIS  FOUND  IN  CaSKS  OF  EXOOKNOUS  PERITONITIS. 


8tapbylocoocu8  aureus  . , 
Stapbyloooccus  albus .. . 
Btreptococcus  pyoKeDi>s 
Bacillus  (X>11  rommunls 
Micrococcus  lanccolatus 

Bacillus  proteus 

Bacillus  pyocyaneus  . . . 
Unidentified  organisins 


ToUl 

numlier  of 

Alone. 

cases. 

15 

13 

3 

2 

lU 

5 

7 

2 

3 

1 

1 

0 

2 

0 

3 

0 

Combined. 


3 
1 
5 
5 

o 

1 

2 

0(?) 


Combinations.  Nuinl>er  of 

cases. 

Staphylococcus  aureus  and  Streptocoocns 1 

Staphylococcus  albus  and  Streptococcus 1 

StaphylococM^us  albus  and  Bacillus  proteus 1 

Staphylococcus  albus  and  Bacillus  coll  communis. 1 

Streptococcus  and  Bacillus  coil  communis 1 

Streptococcus,  Bacillus  pyocyaneus  and  Coll  communis. 1 

Streptococcus  and  Bacillus  pyocyaneus 1 

Micrococcus  lanoeolatus  and  Bacillus  coll  communis 1 

Micrococcus  lanceolatus  and  liquefying  bacillus 1 

Of  60  cases  of  endogenous  peritonitis  58  gave  positive 
bactx^riological  results.  Single  infections  occurred  in  21 
cases  of  these,  and  multiple  infections  in  37. 

Bacteria  Found  in  Cases  op  Endogenous  Peritonitis. 


Bacillus  coll  communis 

Streptococcus  pyofrenes 

Staphylococcus  albus 

Staphylococcus  aureus 

Micrococcus  lanceolatus 

Bacillus  proteus 

Bacillus  a^rofirenes  capsulatus. 

Bacillus  pyocyaneus 

Bacillus  tvpb<wu«< 

Unidentified 


Number  of 
cases. 

Alone. 

47 

9 

39 

1 

4 

2 

8 

1 

4 

1 

4 

2 

8 

2 

3 

0 

3 

0 

3 

0 

Combined. 


38 

32 

2 

2 

3 

o 

6 
3 
3 
3 


Combinations.  Number  of 

times. 

Streptococcus  and  Bacillus  coll  communis 16 

Strepto<xx*cus,  Bacillus  aCroprenes,  and  Bacillus  coll 2 

Streptococcus  and  Bacillus  a^nigenes  capsulatus 1 

StrepUH'occus  and  Staphylococcus  aureus 1 

Strept'xxHTUs  and  Bacillus  typhosus 2 

Streptococcus  and  Stapbyloco<>cus  aureus.  Bacillus  tj^phl, 

prt>teu8  and  coli 1 

Streptococcus  and  Bacillus  proteus 1 

Streptococcus  and  unidentified  organism 1 

BacillUN  culi  and  Micrococcus  lanceolatus 3 

Bacillus  coil  and  Bacillus  pyocyaneus 3 

Bacillus  iM>ll  and  Bat'lUus  ai*n>9enes  capsulatus 2 

Bacillus  coll.  Staphylococcus  aureus,  and  liacillus  at^rogenes 

capsulatus 1 

Staphyux'occus  albus  an<l  ornnfre  sarcina 1 

Staph ylocoivus  albus  and  unidentified  orfoinism 1 

The  comparison  of  the  table  in  the  exogenous  and  en- 
dogenous forms  is  of  interest.  It  will  be  seen  that  mul- 
tiple infections  are  relatively  more  frequent  with  the 
endogenous  form,  and  that  the  variety  of  bacteria  is 
much  greater.  Tlie  streptococcus  Uikes  the  place  which 
the  staphylococcus  holds  in  the  exogenous  cases  and  the 
colon  bacillus  plays  a  much  more  important  role.  The 
small  part  which  "the  pathogenic  staphylococci  seem  to 
play  in  endogenous  peritonitis  is  of  clinical  importance, 
inasmuch  as  the  streptococcic  infections  may  be  asso- 
ciated with  metastasis.  The  infections  in  the  exogenous 
casi'R  resemble  those  of  ordinary  surgical  or  traumatic 
infections.  Basing  his  conclusions  upon  the  observa- 
tions. Flexner  would  distinguish  three  forms  of  peri- 
tonitis: a  primary  or  idiopathic  form  restricted  to  a  small 
number  of  terminal  infections ;  a  second  variety  analogous 


to  surgical  infections;  and  a  third  variety  dependent 
upon  disease  of  an  intraperitoneal  organ,  whereby  micro- 
organisms and  other  extraneous  substances  gain  entrance 
to  the  peritoneal  cavity,  break  down  its  resistance,  and 
lead  to  infecti(m. 

PntumociKfic  Peritonitis. — Cases  of  peritonitis  due  to 
the  pneujfiococcus  have  been  described  by  Frommel, 
Praenkel,  Charrier,  Veillon,  Beco,  Bryant,  Coinby,  Brun. 
Burckhard,  and  others.  Brun  reports  fourteen  cases  of 
pneumococcus  peritonitis  in  children.  The  majority  of 
the  cases  of  peritoneal  infection  with  the  pneumococcus 
occur  in  young  girls.  The  a  venue  of  infection  is  through 
the  genital  tract.  The  peritonitis  may  or  may  not  be  as- 
sociated with  inflammations  of  other  serous  membranes. 
The  infection  is  frequently  localized  in  the  pelvis.  The 
prognosis  is  favorable  in  those  cases  in  which  the  exu- 
date becomes  encysted  by  adhesions,  but  metastases  and 
localizations  of  the  micro-organism  in  other  parts  of  the 
body  may  occur.  The  diffuse  form  is  usual l}*^  fatal.  In 
the  case  of  operative  procedures  in  pneumococcus  pyo- 
salpinx  the  greatest  care  must  be  taken  to  prevent  infec- 
tion of  the  peritoneum  since  the  peritonitis  thus  excited 
is  usually  very  virulent.  Pneumococcus  peritonitis  may 
also  result  from  extension  or  perforation  in  the  case  of  a 
pneumococcus  appendicitis.  The  relation  to  pneumonia 
and  arthritis  has  been  mentioned  above.  It  is  of  impor- 
tance in  the  diagnosis  of  this  condition  to  Ix'ar  in  mind 
the  fact  that  after  death  the  pneumococci  may  entirely 
disappear  from  the  peritoneal  exudate,  the  colon  bacillus 
or  some  other  organism  being  left.  Cases  have  been  re- 
ported in  which  the  examination  of  the  pus  from  the 
peritoneal  cavity  during  life,  or  soon  after  death,  showed 
the  presence  of  pneum(XJocci  in  great  numbers,  while  ex- 
aminations ma(fe  twenty-six  to  forty-eight  hours  later 
showed  only  the  presence  of  intestinal  bacteria. 

Oonorrhoial  Peritonitis. — The  occurrence  of  an  acute 
general  peritonitis  caused  by  the  GonoctH'nis  is  now  firm- 
ly established,  and  the  condition  is  pro!)ably  not  infre- 
quent in  women  affected  with  gonorrlKea  of  the  internal 
genitals.  Wertheim  in  opposition  to  Bumm  was  the  first 
to  maintain  tliat  gonococci  may  multiply  within  the  peri- 
toneal cavity  and  excite  there  an  inflammation  which  may 
spread  over  the  entire  peritoneum.  An  increasing  num- 
ber of  such  cases  is  lK*ing  reported.  The  view  of  Bumm 
and  others,  that  the  Gonocorrus  finds  no  favorable  soil 
upon  serous  surfaces,  and  that  its  growth  upon  the  peri- 
toneum is  slight  and  localized  has  been  completely  over- 
thrown by  recently  report e<l  cases.  The  infection  of  the 
peritoneum  with  the  GomH^ocr.us  occurs  chiefly  in  women, 
although  cases  of  gonorrhcral  peritonitis  in  men  have 
been  reported  by  Jadassohn,  Horowitz,  von  Zeissl.  and 
others.  In  the  female  the  infecticm  usually  proceeds 
from  the  tubes.  In  the  case  of  an  infection  of  the  woman 
with  very  virulent  gonococci  there  may  develop  suddenly 
a  most  severe  general  peritonitis.  The  passage  into  the 
peritoneal  cavity,  from  the  mouth  of  the  tube,  of  pus  ricii 
in  gonococci  always  excites  a  general  iK'ritonitis;  if  the 
flow  is  small,  and  if  but  few  gonococci  are  present  in  the 
pus,  or  if  these  are  reduced  in  virulence  a  local  peritonitis 
is  usually  set  up.  Gonococcic  peritonitis  is  relatively 
more  fret^uently  a  complication  of  gcmorrlnral  vaginitis 
and  vulvitis  in  young  girls.  Such  cases  an^  unfortunate- 
ly not  rare  in  some  of  our  large  cities.  The  belief  held 
by  certain  of  the  lower  classes  that  gonorrhoea  in  the 
adult  may  be  cured  by  rubbing  the  male  organ  over  the 
external  genitals  of  young  gins  is  probably  responsible 
for  some  of  these  cases.  Tlie  peritoneal  affection  m«y 
appear  as  a  mild  or  severe  acute  general  peritonitis,  or  it 
may  run  a  latent  course  as  a  chronic  intlammation.  The 
prognosis  in  these  cjist^s  is  always  serious.  Recovery 
may  be  followed  by  sterility. 

Fatiiolo(jy. — The  pathological  changes  found  in  the 
peritoneum  in  inflammation  oif  this  membrane  are  essen- 
tially the  same  as  those  occurring  in  inflammatory  proc- 
esses of  the  pleura  and  pericardium.  According  to  the 
duration  of  the  inflammation  there  may  be  distinguished 
an  acute,  subacute,  or  chronic  peritonitis.  According  to 
the  extent  of  the  membrane  involved  a  peritonitis  may  be 
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Itjcul  or  circumscribed^  general  or  diffuse.  A  localizution 
of  the  iDdanunatioD  iu  the  pelvis  is  generally  spoken  of 
VL&^pdtic  peritonitis,  in  the  neighborhoo<l  of  the  appen- 
dix as  peri-appendiceal,  over  the  spleen  and  liver  as  peri- 
tplenitin,  perihepatitis,  etc.  Accordini^  to  the  nature  of 
the  exudate  there  may  be  distinguished  a  serous,  fibrinous, 
purulent,  hemorrhagic,  and  a  putrid  or  gangrenous  peri- 
tonitis. Besides  these  pure  types  a  variety  of  combina- 
tions, such  as  sero-fibrinous,  sero-puruleut,  fibriuo-puru- 
lent,  sero-hemorrhagic,  etc.,  occur. 

Within  certain  limits  the  anatomical  picture  presented 
in  all  cases  of  peritonitis  is  essentially  the  same,  but  the 
appearances  seen  at  autopsy  or  operation  may  vary  great- 
ly according  to  the  chronieity,  severity,  and  extent  of  the 
inflammation,  the  amount  and  character  of  the  exudate, 
etc.  The  picture  of  a  severe  acute  general  peritonitis  is, 
however,  very  characteristic.  The  abdomen  is  distended 
and  tympanitic  over  the  dome  and  dull  over  the  flanks. 
When  the  cavity  is  opened  the  distended  coils  of  intestine 
riae  up  through  the  opening,  and  an  escape  of  gas  may 
take  place,  even  in  non -perforative  peritonitis.  The 
serous  surfaces  are  cloudy,  in  slight  cases  having  the  ap- 
pearance of  glass  which  has  been  breathed  upon.  Both 
the  parietal  peritoneum  and  the  outer  surface  of  the  coils 
may  be  more  or  less  reddened,  injected,  or  even  show 
ecchymoses.  When  the  coils  are  lifted  up  and  separated 
the  reddened  areas  appear  to  be  arranged  in  bands  along 
the  intestine.  As  a  rule  these  reddened  bands  correspond 
to  the  spaces  between  the  coils  at  those  places  at  which 
the  sides  of  the  coils  do  not  touch.  The  vessels  of  the 
serosa  of  these  spaces  are  usually  markedly  hyperwmic, 
while  at  those  points  at  which  the  coils  do  touch  the  ves- 
sels are  less  congested.  According  to  Wilks  and  3Ioxon 
these  spaces,  which  are  triangular  on  cross  section,  form 
a  system  of  communicating  tubes  through  which  the 
exudate  may  spread ;  and  because  of  the  lower  resistance 
over  these  free  surfaces  absorption  of  the  exudate  is  car- 
ried on  here  to  a  greater  extent  than  elsewhere  over  the 
peritoneal  surface.  The  loss  of  lustre  and  the  cloudiness 
of  the  serous  surfaces  are  due  partly  to  the  degeneration 
and  desquamation  of  the  endothelium,  and  partly  to  a 
layer  of  fibrin  which  is  deposited  over  the  surface.  The 
latter  may  vary  greatly  in  amount:  in  some  cases  the 
fibrin  film  may  be  so  thin  that  it  can  be  seen  only  as  a 
slight  cloudiness  when  examined  by  oblique  light,  or  it 
may  be  made  evident  by  rubbing  oti  the  delicate  coating 
with  a  damp  cloth  or  by  scratching  the  serosa  with  the 
edge  of  the  knife.  In  other  cases  the  serosa  may  be  cov- 
ered with  a  thick,  grayish,  yellowish,  yellowish -gray  or 
reddish-gray  exudate  which  may  extend  over  the  coifs  in 
a  sheet,  or  in  strings  or  bands  of  varying  size,  or  appear 
as  flakes  scattered  over  the  dull,  lustreless  surface.  The 
fibrin  may  bind  the  coils  more  or  less  firndy  together;  in 
acute  cases  such  adhesions  are  easily  separatt^d  by  the 
fingers,  but  in  older  cases  the  adhesions  become  organizetl 
to  a  greater  or  less  extent,  and  so  firm  that  they  cannot 
be  torn.  The  spleen  and  liver  may  become  entirely  cov- 
ere<l  by  fibrinous  sheets,  or  tags  and  flakes  of  fibrin  may 
be  scattered  over  their  capsules.  The  amount  of  fibrin 
may  be  much  greater  in  some  parts  of  the  cavity  than  in 
others,  and  by  causing  adhesions  between  neighboring 
structures  mav  shut  off  portions  of  the  cavity  and  confine 
the  fluid  exudate  to  certain  regions. 

Free  fluid  is  usually  present  in  the  dependent  portions 
of  the  cavity,  in  the  flanks,  pelvis,  and  the  pockets  be- 
tween the  coils.  The  amount  varies  greatly,  sometimes 
many  litres  (20-40)  causing  a  great  distention  of  the 
abdomen,  while  at  other  times  only  a  small  amount  is 
present.  The  fluid  is  always  more  or  less  cloudy  or 
opaque,  but  varies  in  character  according  to  the  nature 
01  the  exudate,  the  chamcter  of  the  infecti()n,  the  occur- 
rence of  perfomtion,  etc.  It  may  be  serous,  purulent, 
hemorrhagic,  fibrinous,  putrid,  etc.  In  the  great  nmjor 
ity  of  c^ses  it  is  fibriuo-purulent,  a  pure  purulent 
character  rarely  occurring,  although  a  purulent  charac- 
ter usually  predominates.  Rarely  is  it  serous  or  scro- 
purulent.  It  is  very  often  putrid  ( i>erforative  peritonitis), 
and    is  then  sanious,    greenish,   or   grayish,   having  a 
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gangrenous  odor,  and  may  contain  ^as  bubbles.  Except 
in  the  case  of  tuberculosis  or  carcmoma  a  hemorrhagic 
exudate  is  very  rare.  The  distribution  of  the  exudate  is 
generally  very  irregular  owing  to  fibrinous  adhesions.  It 
usually  collects  in  greatest  amounts  in  the  pelvis,  flanks, 
splenic  and  hepatic  regions,  and  in  the  deeper  parts  of 
the  two  hypochondriac  regions.  It  often  becomes  encap- 
sulated by  fibrinous  adhesions  between  the  coils  them- 
selves, or  between  these  and  the  abdominal  wall  or  some 
one  of  the  abdominal  organs.  The  omentum  often  plays 
an  important  part  in  the  encapsulation  of  exudates  of 
small  size  in  the  appendix  region  and  in  the  neighbor- 
hood of  perforating  ulcers  of  the  intestine.  Large  collec- 
tions of  exudate  are  often  found  between  the  liver  and 
the  diaphragm:  when  of  a  purulent  character  and  encap- 
sulated from  the  other  portions  of  the  cavity  the  con- 
dition is  often  spoken  of  as  a  subdiaphragmatic  abscess. 
Gas  is  particularly  likely  to  collect  in  this  region.  In 
some  cases  the  liver  may  be  pressed  tightly  against  the 
diaphragm,  its  diaphragmatic  surface  flattened  and  dry. 
The  exudate  often  follows  along  the  tubular  spaces  be- 
tween the  coils,  so  that  the  exudate  from  a  pelvic  peri- 
tonitis may  pass  under  the  lower  coils  of  the  ileum  into 
the  caecal  region  and  upward  along  the  ascending  coloa 
to  the  right  hypoehondrium.  then  along  the  lesser  curva- 
ture of  the  stomach  to  the  cardiac  end.  In  these  regions 
the  exudate  may  collect  in  large  amounts,  while  else- 
where in  the  cavity  there  may  be  scarcely  a  trace  of  peri- 
tonitis. Not  infrequently  the  exudate  may  become 
completely  shut  off  from  the  cavity  by  fibrinous  adhe- 
sions, which,  becoming  organized,  finally  form  a  fibrous 
connective-tissue  capsule  enclosing  the  exudate,  which  is 
either  absorbed,  organized,  or  undergoes  inspissation  or 
calcification.  As  mentioned  above,  the  omentum  plays 
an  important  rdlein  such  encapsulations,  which  are  most 
often  seen  in  the  neighborhood  of  the  appendix  and  the 
female  pelvic  organs.  In  the  case  of  a  perforative  peri- 
tonitis the  exudate  may  contain,  in  addition  to  the  purely 
inflammatory  products,  also  stomach  or  intestinal  con- 
tents, bile,  urine,  etc. 

In  the  more  severe  cases  the  entire  intestinal  wall  may 
be  involved,  becoming  swollen,  (edematous,  and  easily 
torn.  Even  in  the  light  cases  the  subserosa  is  a?dema- 
tously  swollen  and  may  be  easily  stripped  off  from  the 
muscularis.  The  muscle  coats  may  be  completely  para- 
lyzed; hence  the  occurrence  of  marked  tympanites,  gen- 
eral or  local.  On  opening  the  stomach  and  intestines  the 
mucosals  usually  found  to  be  pale,  swollen,  and  ocdema- 
tous.  Likewise  the  superficial  portions  of  the  liver, 
spleen,  gall  bladder,  etc..  are  (edematous  and  swollen, 
often  appealing  as  if  macerated.  The  gall  bladder  and 
the  lower  edge  of  the  liver  in  particular  may  show  an 
extreme  (edema.  The  tissues  of  the  mesentery  are  swol- 
len, moist,  and  more  easily  torn  than  normally.  The 
mesenteric  and  retroperitoneal  glands  are  usually  pale, 
soft,  and  enlarged.  Even  the  muscles  of  the  abdominal 
wall  may  be  pale  and  aHlematous,  and  the  parietal  peri- 
toneum can  be  easily  stripped  from  its  attachments.  The 
omentum  is  swollen,  injected,  and  (edematous.  It  is  very 
frequently  rolled  up  into  a  thick  mass,  but  in  the  case  of 
surgical  or  perforative  peritonitis  it  is  usually  more  or 
less  adherent  to  the  site  of  injury.  It  may  be  covered 
with  a  thick  layer  of  fibrin  and  may  aid  in  the  encapsula- 
tion of  the  exudate.  The  diaphragm  is  usually  pushed 
up  to  the  third  or  even  .second  rib;  the  lungs  show  par- 
tial atelectasis,  particularly  the  lower  lobes ;  and  the  heart 
is  pushed  upward  and  more  or  hiss  to  one  side. 

Although  the  changes  just  described  apply  to  the  great 
majority  of  cases  of  peritonitis,  yet  the  limit  of  variation 
is  great,  in  so  far  as  the  appearances  presented  by  in- 
dividual cases  are  concerned.  A  pure  serous  peritonitis 
( jteritonitis  serosa)  is  relatively  infrequent.  Some  fibrin 
is  almost  always  present,  so  that  the  exudate  shouhl  be 
nu^re  properly  termed  serofibrinous.  The  fluid  exudate 
is  yellowish,  slightly  cloudy,  and  contains  but  few  cells, 
but  fibrin  flakes  are  found  floating  in  it.  Over  the  peri- 
toneum there  is  usually  a  delicate  film  of  fibrin.  A  pure 
fibrinous  peritonitis  is  not  common  as  a  general  process. 
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but  is  often  seen  as  a  local  peritonitis.  The  serosa  is 
cloudy,  dry  {peritonitis  ticca)  and  covered  with  sticky 
fibrin. 

When  the  number  of  cells  in  the  exudate  is  so  great  as 
to  cause  a  turbidity,  the  peritonitis  may  be  sty  led  pt/ru^/i^ 
(peritonitis  puruUnta).  A  pure  purulent  peritonitis  is 
also  rare,  the  character  of  the  exudate  bein^  usually  that 
of  a  fibrinopurulent  inflammation.  The  coils  are  usually 
fastened  together  by  masses  of  IJbrin,  while  in  the  pockets 
between  them  a  relatively  pure  purulent  exudate  is 
found,  usually  in  large  amounts  (20-80  litres).  The  so- 
called  peiHtonitis  vlcerom  is  a  misnomer,  the  appearances 
of  ulceration  over  the  surfaces  of  the  abdominal  organs 
and  the  parietal  layer  of  the  peritoneum  being  due  to  a 
loss  of  substance  through  erosion  and  pressure.  In  such 
cases  the  purulent  exudate  may  perforate  into  the  stom- 
ach, intestine,  ureter,  bladder,  uterus,  or  through  the 
diaphragm  or  abdominal  wall  (secondary  perforative  peri- 
tonitis). In  the  last-named  case  the  perforation  is  usually 
located  at  the  navel.  This  event  happens  more  frequent- 
ly in  children  than  in  adults. 

In  the  case  of  putrid  peritonitis  the  exudate  has  a  foul 
odor  and  is  irritating  to  the  skin  of  the  operator  or  prosec- 
tor. In  color  it  varies  from  dirty -green  to  brownish. 
The  fibrin  of  the  exudate  and  the  serosa  itself  may  be 
likewise  dark-colored.  Gas  may  be  present  in  the  cavity, 
and  the  odor  of  hydrogen  sulphide  is  often  very  pro- 
nounced even  when  no  perforation  has  occurred.  In  the 
case  of  a  perforation  of  stomach  or  intestine  food  remains 
or  faeces  may  be  found  in  the  exudate.  Brownish  masses 
are  also  sometimes  present;  on  microscopical  examina- 
tion they  are  found  to  consist  of  colonies  of  bacteria. 

An  acute  ?iemorrhagie  peritonitis  is  rare.  It  is  usually 
associated  with  carcinoma  or  tuberculosis,  but  occurs 
also  in  morbus  maculosus  Werlhofii  and  in  scurvy. 
Through  the  presence  of  hydrogen  sulphide  in  the  exu- 
date the  blood  pigment  may  become  converted  into  a 
hydrogen  sulphide  compound,  giving  a  gray  or  slate 
color  to  the  exudate  and  serosa  ( pseudomelanosis).  Fried- 
reich has  described  an  especial  form  of  hemorrhagic  peri- 
tonitis under  the  name  of  hematoma  peritonei.  In  such 
cases  the  peritoneal  surface  is  covered  with  layers  of 
blood  clot  which  are  becoming  organized,  the  condition 
being  analogous  to  the  subdural  ha^matoma. 

dreumsen^d  peritonitis  presents  practically  the  same 
appearances  as  the  general  form,  except  in  being  localized 
through  the  rapid  lormation  of  firm  adhesions  which  pre- 
vent the  inflammation  from  spreading  (peritonitis  ad/ia- 
siva).  These  adhesions  may  quickly  become  organized. 
Circumscribed  peritonitis  occurs  most  often  as  a 
perityphlitis  (peri-appendiceal)  dependent  upon  per- 
foration of  the  appendix,  and  as  a  pelvic  peritonitis 
(pelveo- peritonitis)  due  to  diseased  conditions  of  the  ute- 
rus and  its  appendages.  It  may  be  caused  also  by  per- 
forative processes  (ulcer,  new  growths,  etc.)  of  stomach, 
intestine,  gall  bladder,  etc.,  by  splenic  infarction,  hepatic 
abscess,  and  other  local  inflammations  of  the  intraperi- 
toneal organs.  The  si)  called  subdiaphragmatic  abscess 
is  an  encapsulated  purulent  peritonitis.  Similar  encysted 
collections  of  exudate  may  be  found  in  any  part  of  the 
peritoneal  cavity,  but  are  more  frequent  in  the  regions 
named.  Gonococcic  peritonitis  is  usually  circumscribed 
in  the  pelvis.  The  part  which  the  omentum  plays  in  the 
encapsulation  of  a  local  peritonitis  has  been  mentioned 
above.  Through  its  aid  many  cases  of  perforation  peri- 
tonitis, particMilarly  in  the  case  of  the  appendix,  are 
restricted  to  a  narrow  area.  The  frequenc}'  with  wJiich 
omental  adhesions  are  formed  about  the  appendix,  tube.**, 
perforating  ulcers,  new  growths,  etc..  is  evidence  of  its 
very  great  stTvice  in  limiting  peritonitis. 

(JvmpUcationH. — The  complications  of  acute  peritonitis 
are  many  and  important.  Perforation  of  the  peritoneal 
exudate  into  some  viscus  or  through  the  abdominal  walls 
has  been  mentioned.  Occasionally  the  pus  may  break 
through  into  two  neighboring  coils  of  intestint;  at  the 
same  time,  giving  rise  to  the  so-called  fistuhf  himnrom'. 
Fatal  hemorrliage  may  follow  perforation  into  an  ab- 
dominal blood-vessel.     ^Metastasis  may  occur  and  a  gen- 


eral pyaemia  may  result.  It  is  not  uncommon  in  the  case 
of  a  severe  acute  general  peritonitis  to  find  at  autopsy  a 
beginning  pleuritis,  pericarditis,  or  meningitis.  Some- 
times all  the  serous  membranes  may  be  equally  involved 
(imnserositis).  Such  pathological  findings  are  seen  most 
frequently  in  puerperal  peritonitis. 

Microscopical  Appearances. — Sections  through  an  acute- 
ly infiamed  peritoneum  present  changes  which  are  anal- 
ogous to  those  of  inflammations  of  other  serous  mem- 
branes. The  surface  of  the  membrane  is  covered  with  a 
more  or  less  thick  layer  of  fibrin  containing  a  varying 
number  of  leucocytes.  The  latter  usually  ^ow  karyor- 
rhexis,  the  diffusion  of  the  chromatin  throughout  the 
fibrin  causing  the  latter  to  stain  bluish.  Beneath  tlie 
exudate  the  endothelium  is  degenerated,  necrotic,  or  des- 
quamated. The  connective  tissue  of  the  basement  mem- 
brane is  eedematous  and  infiltrated  with  leucocytes.  The 
lymphatics  are  greatly  dilated  and  contain  fibrin  and 
large  numbers  of  leucocytes.  The  blood-vessels  are  also 
greatly  congested  and  filled  with  leucocytes.  The  endo- 
thelial cells  of  both  lymph-  and  blood-vessels  are  usually 
somewhat  swollen.  Scattered  hemorrhages  of  small  size 
may  also  be  found.  The  subserosa  is  usually  actively 
involved,  the  connective  tissue  being  a^dematous  and  in- 
filtrated with  leucocytes;  the  vessels  are  congested  and 
small  hemorrhages  may  occur.  Fibrin  threads  may  be 
found  in  the  intercellular  spaces  of  both  serosa  and  sub- 
serosa. The  muscularis  is  involved  to  a  much  less  ex- 
tent. Its  vessels  are  congested  and  the  intermuscular 
connective  tissue  is  more  or  less  cedematous  and  contains 
an  increased  numl)er  of  leucocytes.  In  severe  cases  the 
nerve  cells  of  the  intestinal  wall  may  present  various 
changes,  such  as  vacuolation,  hydropic  degeneration, 
chromatolysis,  etc.  In  the  later  stages  of  the  inflamma- 
tion evidences  of  proliferation  are  found  in  the  endothe- 
lial cells  of  the  blood-  and  lymph-vessels  and  in  the 
connective-tissue  cells  of  the  serosa  and  subserosa.  Fi- 
broblasts wander  out  into  the  fibrin  of  the  exudate  and 
a  new  formation  of  capillaries  takes  place.  Even  in  at- 
tacks of  peritonitis  lasting  but  five  to  seven  da3's  the 
organization  of  the  exudate  may  have  advanced  consider- 
ably. In  the  further  progress  of  the  disease  connective- 
tissue  adhesions  and  false  membranes  may  be  formed,  or 
marked  thickenings  of  the  peritoneal  surfaces  may  result. 
Should  complete  healing  take  place  the  newly  formed 
connective  tissue  becomes  scar-like  and  hyaline,  and 
marked  retractions  of  the  omentum  and  mesentery  may 
be  caused.  The  remains  of  old  organized  fibrinous  exu- 
dates are  most  frequently  seen  in  the  form  of  tendinous 
patches  or  small  pearly  nodules  over  the  surface  of  the 
spleen,  liver,  or  intestine.  Extensive  thickening  of  the 
pelvic  peritoneum  may  result  from  the  healing  of  cir- 
cumscribed peritonitis  in  this  region.  During  the  stage 
of  active  fibroblastic  proliferation  such  a  large  mass  of 
granulation  tissue  may  be  formed  that  in  the  case  of  a 
circumscribed  peri-appendiceal  peritonitis  a  tumor  may 
be  produced  which  may  be  mistaken  clinically  for  a  ma- 
lignant neoplasm,  and  even  when  examined  microscopi- 
cally might  be  mistaken  for  a  sarcoma.  Such  tumor-like 
masses  may  also  be  found  in  the  omentum.  Should  heal- 
ing take  place  the  tumor  may  gradually  contract  and 
finally  entirely  disappear  ("disappearing  tumor").  The 
presence  of  exudate  not  yet  organized,  the  large  number 
of  polymorphonuclear  leucocytes  sliowing  karyorrhexis, 
the  hypertrophic  character  of  the  endothelium  of  the 
numerous  capillaries,  the  presence  of  many  plasma  cells 
and  phagocytes,  the  development  in  areas  of  a  fibrous 
intercellular  substance,  etc.,  are  among  the  points  to  be 
considered  in  making  a  microscopical  diagnosis  of  tissue 
removed  from  such  tumor-like  formations. 

SulMcute  PeritonitiH. — In  ca.ses  running  a  slower  course 
the  amount  of  exudate  is  usually  less  than  in  the  acute 
fonns,  although  in  some  cases  in  which  it  is  more  serous 
in  character  tiie  amount  may  be  \Qry  large.  The  adhe- 
sions are  firmer,  organization  having  progresse<i  to  a 
greater  extent.  The  serosa  is  thickened,  roughened,  and 
wholly  lustreless,  and  is  often  grayish  or  slate-colored. 
The  injection  of  the  blood-vessels  is  nnich  less,  and  there 
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is  also  less  cedema  of  the  subserosa.  Exacerbations, 
wliicli  are  very  likely  to  occur,  give  the  appearances  of 
an  acute  inflammation.  Microscopically  the  exudate 
covering  the  serosa  is  found  to  be  partly  organized,  and 
there  is  a  fibroblastic  increase  of  tissue.  The  cells  of  the 
exudate  may  show  fatty  or  hydropic  degeneration. 

Chronic  Peritonitis, — Chronic  peritonitis  may  follow 
an  acute  process  or  it  n^y  develop  insidiously.  The 
changes  seen  in  chronic  peritonitis  are  essentiallv  the 
same  as  in  the  acute  process,  the  chief  difference  being 
in  the  more  advanced  organization  of  the  exudate  with 
resulting  firm  adhesions  and  formation  of  false  mem- 
branes, tendinous  patches,  etc.  When  numerous  adhe- 
sions are  formed  the  condition  is  termed  })eritoniti8 
chronica  (xdhasita.  The  capsule  of  the  liver  and  spleen 
may  be  greatly  thickened  and  hyaline  (chronic  perihepa- 
titis, chronic  perisplenitis).  Scar-like  thickenings  and 
retractions  of  the  omentum  and  mesentery  may  be  found 
{peritonitis  chronica  retrahens),  and  in  the  former  there 
may  be  produced  tumor-like  masses  of  granulation  tissue. 
It  is  usually  rolled  up  above  the  level  of  the  umbilicus. 
Hilarked  deformities  of  the  intestine  and  intraperitoneal 
organs  may  be  produced  by  the  contraction  of  the  new- 
formed  connective  tissue  ( peritonitis  defonna ns).  Partial 
or  complete  stenosis  of  the  intestine,  common  duct,  ure- 
ters, tubes,  etc.,  may  result  from  the  contraction  or  pull 
of  band-like  adhesions.  Incarceration  of  portions  of  the 
intestinal  coils  in  hernia-like  sacs  formed  by  adhesions 
may  also  occur.  Inasmuch  as  exacerbations  are  not  in- 
frequently seen  in  chronic  peritonitis  the  picture  of  a 
recent  exudation  may  be  added  to  that  of  an  older  proc- 
ess. The  haematoma  peritonei  of  Friedreich  mentioned 
above  is  associated  particularly  with  a  rare  form  of 
chronic  hemorrhagic  peritonitis.  Chronic  peritonitis  may 
be  local  or  general ;  the  former  is  the  more  common.  The 
inflammation  may  be  dry.  or  a  sero-flbrinous  exudate  may 
be  present ;  less  frequently  the  exudate  is  hemorrhagic  or 
purulent. 

Local  chronic  peritonitis  is  seen  most  often  in  the 
hepatic  region  (cirrhosis,  gall-stones,  syphilis,  etc.),  in 
the  splenic  region  (perisplenitis),  and  in  the  pelvis  of  the 
female.  In  prostitutes  a  local  chronic  pel veo- peritonitis 
is  nearly  always  present  in  the  form  of  adhesions.  The 
appendix  region,  the  neighborhood  of  gastric  and  intes- 
tinal ulcers,  hernial  sacs,  etc.,  are  also  frequent  seats  of 
chronic  peritonitis. 

Attention  has  recently  been  directed  to  the  condition 
designated  *^ chronic  multiple  serositiit"  or  *^  multiple  pro- 
gressive hyaloserositis  "  which  is  characterized  by  a  slow- 
ly progressive  hyperplasia  of  the  serous  membranes  with 
seconcfiry  hyaline  changes.  In  the  case  of  the  perito- 
neum the  condition  is  usually  most  marked  over  the  cap- 
sule of  the  liver  or  spleen  (chronic  perihepatitis,  chronic 
perisplenitis).  The  thickened  and  hyaline  capsule  pre- 
sents an  appearance  resembling  the  icing  of  a  cuke 
(**  Zuckergussleber  "  of  Curschmann,  "  iced  liver  ").  An 
obliterative  pericarditis  or  pleuritis  may  or  may  not  be 
coincident  with  the  peritoneal  condition.  The  capsules 
of  the  liver  and  spleen  may  be  involved  at  the  same  time 
or  either  one  may  alone  show  the  change,  or  the  con- 
dition may  be  diffuse  throughout  the  entire  extent  of  the 
peritoneum,  or  it  may  occur  as  a  part  of  a  multiple  affec- 
tion of  the  serous  membranes.  When  affecting  chiefly 
the  liver  capsule  the  condition  may  be  the  result  of  a 
local  chronic  peritonitis,  an  acute  or  subacute  hepatitis, 
chronic  media[istinopericarditis,  or  a  chronic  obliterative 
pleuritis.  It  may  also  be  a  part  of  a  Glissonian  cirrhosis, 
perhaps  associated  with  syphilis  or  tuberculosis.  The 
affection  of  the  splenic  capsule  is  usually  the  result  of  a 
local  chronic  peritonitis,  or  is  associated  with  syphilis 
or  tuberculosis.  Chronic  hyaloserositis  is  essentially  a 
hyperplastic  inflammation,  and  is  probably  due  to  an  in- 
fection with  micro-organisms  of  a  low  vinilence.  In  the 
majoritrjr  of  cases  it  is  probably  tuberculous.  Micro- 
scopically the  thickened  splenic  or  hepatic  capsule  con- 
sists of  laminated  hyaline  conucctive  tissue,  usually  poor 
in  cells,  but  occasionally  containing  groups  of  leucocytes 
or  areas  of  unorganized  fibrin.    In  some  cases,  at  least,  the 


organization  of  a  fibrinous  exudate  with  subsequent  hya- 
line change  of  the  new  connective  tissue  plays  an  impor- 
tant, if  not  the  6hief,  part  in  the  production  of  the  con- 
dition. 

Peritonitis  Carcinomatosa. — Scirrhous  carcinoma  of  the 
stomach  or  gall  bladder  may  give  rise  to  secondaries  scat- 
tered diffusely  throughout  the  peritoneum.  The  mem- 
brane at  the  same  time  presents  the  appearance  of  a 
chronic  hyaloperitonitis,  the  entire  serosa,  intestinal  and 
parietal,  as  well  as  the  hepatic  and  splenic  capsules,  being 
greatly  thickened,  dense,  and  hyaline.  Such  a  condition 
may  very  easily  be  mistaken  for  a  simple  chronic  perito- 
nitis, inasmuch  as  appearances  suggesting  malignancy 
may  not  be  visible  to  the  naked  eye.  The  diagnosis  in 
some  cases  can  be  made  only  on  microscopical  examina- 
tion, Ednce  the  primary  growth  may  consist  only  of  a 
dense  thickening  of  the  pyloric  end  of  the  stomach  or  of 
the  gall-bladder  wall  ana  may  not  be  recognized  from  the 
gross  appearances.  Microscopically  the  hyaline  connec- 
tive tissue  of  the  thickened  peritoneum  is  seen  to  contain 
small  nests  and  cords  of  epithelial  cells,  corresponding  to 
those  of  the  carcinomatous  infiltration  at  the  primary  seat. 
It  is  well  to  bear  in  mind  the  fact  that  the  mesenteric  and 
retroperitoneal  lymph  glands  may  contain  large  nests  of 
cancer  cells,  so  that  the  diagnosis  of  scirrhous  carcinoma 
may  be  more  easily  arrived  at  by  the  examination  of  these 
glands.  The  pentoneal  condition  may  therefore  be  re- 
garded as  of  the  nature  of  a  diffuse  carcinomatosis  wiUi 
secondary  inflammatory  changes.  More  or  less  fibrinous 
exudate  may  be  present  over  the  surface  of  the  thickened 
membrane,  and  some  free  fluid  may  be  present  in  the 
cavity. 

Experimental  Peritonitis. — A  number  of  important  ex- 
perimental studies  of  peritimitis  have  been  carried  out  by 
different  observers^  particularly  with  reference  to  the  etio- 
logical factors  of  peritonitis.  The  part  played  by  va- 
rious bacteria  and  by  such  predisposing  factors  as  chemi- 
cal irritation,  cold,  etc.,  has  been  studied  with  the  gain  of 
much  important  knowledge.  Other  writers  have  recently 
studied  the  character  of  tlie  cells  found  in  the  peritoneal 
exudate.  Seattle  has  made  experimental  investigations 
along  this  line.  After  the  injection  of  bacteria  into  the 
peritoneal  cavity  various  cells  appear  in  the  exudate. 
Polymorphonuclear  leucocytes  appear  in  great  numbers 
on  the  peritoneal  surface,  and  are  found  abundantly  in 
from  six  to  fifty-four  hours  after  the  injection.  In  fatal 
cases  they  increase  up  to  the  time  of  death  of  the  animal, 
but  in  non-fatal  cases  they  diminish  in  from  forty-eight 
to  sixty  hours.  They  act  as  the  chief  bacterial  phago 
cytcs.  Mononuclear  phagocytes  are  also  found  at  all 
stages,  but  are  most  abundant  from  thirty-six  hours  on- 
ward. They  are  derived  from  the  endothelium  of  the 
serous  membrane,  of  blood-vessels,  lymph  vessels,  lymph 
spaces,  etc.  They  possess  amceboid  motion,  and  are 
especially  phagocytic  to  other  cells,  but  may  also  take 
up  bacteria.  Great  numbers  of  tlicse  cells  are  always 
found  on  the  omentum,  and  Beattie  regards  them  as  the 
most  important  cells  of  the  peritoneal  e.tudate.  The 
presence  of  lar^e  numbers  of  these  cells,  if  they  give 
evidences  of  active  function,  is  a  favorable  sign.  Since 
the  omentum  furnishes  large  numbers  of  the  mononuclear 
cells  in  peritonitis  this  or^an  must  be  regarded  as  an  im- 
portant agent  in  protecting  the  body  from  infection  by 
way  of  the  peritoneum.  Both  the  'pol3'morphonuclear 
and  mononuclear  phagocytes  are  destroyed  in  the  peri- 
toneal sac,  the  former  being  largely  ingested  by  the  lat- 
ter. In  the  case  of  peritonitis  associated  with  secondary 
carcinoma  of  the  peritoneum  tumor  cells  may  be  found 
in  the  exudate  in  addition  to  the  polymorphonuclear  and 
mononuclear  phagocytes.  As  a  rule  the  cancer  cells  can- 
not be  distiuguishea  from  the  latter;  but  if  numer- 
ous cell -division,  figures  are  present,  especially  atypical 
forms,  it  is  very  likely  that  such  cells  come  from  a  new 
growth. 

Symptoms. — Acute  General  Peritonitis. — Peritonitis  in 
the  great  majority  of  cases  being  a  secondary  disease  the 
symptoms  are  modified  to  a  greater  or  less  extent  by 
the  original  trouble.    The  onset  in  particular  is  modified. 


611 


REFERENCE  HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


Porforaiive  peritonitla  may  occur  suddenly  in  a  pereou 
apparently  in  perfect  liealth.  Not  iofrequeutly  tue  flrs-t 
Imimatjon  of  the  existence  of  a  gastric  or  inteslimil  ulcer 
is  tlie  peritonitia  followiog  a  perforation.  In  tlie  caee  of 
perforative  appeodicitU  ilie  OD»et  may  be  equally  sud' 
den.     On  the  other  baud,  the  symptoms  of  perforative 

Critonitis  may  be  olracured  in  Uic  case  of  iotestiiial  tu- 
reuloais,  typlioid  fever,  inteslfnal  obstruction,  etc.,  by 
tlie  severe  local  or  general  syiuptoma.  A  circumscribed 
peritonitis  ma^  also  become  gradually  changed  into  a 
general  condition,  the  change  in  symptoms  not  being  so 
pronounced  aa  to  be  nol«d.  For  example,  a  localked 
purulent  pcrilyphlitis  or  a  punileoL  puerperal  pclvco- 
peritonitis  may  became  generatize<l.  A  pneumocoL-cit; 
peritonitis  occurring  in  association  wjtli  pneumonia  or 
meningitis  may  have  its  onset  obscured  by  the  general 
symptoms. 

In  spite  of  these  exceptions  nearly  every  esse  of  acut« 
general  peritonitia  runs  a  clinical  course  bo  tj'pical  and 
characteristic  that  the  Tccognitioii  of  the  condition  be- 
comes a  matter  attended  by  Bttle  or  no  difficulty. 

Prodromal  Hymptoms  may  or  may  not  occur.  In  the 
formercase  they  consist  of  chills,  prolonged  and  repeated 
chilly  sensations,  fever,  loss  of  appetite,  nausea,  vomit- 
ing, thirst,  diarrhoea  or  constipation.  Hatulence.  etc, 

T^iiii  is  the  earliest  deSnite  symptom,  and  few  cases  of 
acute  peritonitis  exist  without  It.  In  patients  who  are 
extremely  went  or  whose  minds  are  clouded,  no  com- 
plaint of  pain  may  be  made,  and  the  condition  may  iu 
this  way  escape  notice.  In  nearly  every  case,  however, 
the  pain  becomes  the  most  marked  and  Importunt  symp- 
tom. It  may  be  local,  often  referred  to  the  region  of  the 
umbilicus,  but  later  usually  extends  over  the  entire  abdo- 
men. Tlic  locallzaMon  of  the  pain  at  the  onset  of  ttie 
disease  may  have  some  diagnostic  value  in  indicating  the 
possible  source  of  the  inSammation,  as,  for  example,  in 
the  case  of  gastric  ulcer  or  a  perforating  appenaicitis. 
The  palu  is  usually  excruciating  in  character,  and  may  be 
constant,  or  it  may  occur  with  short  remissions  followed 
by  exacerbations.  Colic-like  paroxysmssometimesoccur. 
The  abdomen  is  extremely  sensitive,  so  that  even  gentle 

Cipation,  or  even  the  weight  of  the  bed  clolhcs  can 
rdly  be  borne,  Tlie  patient  assumes  a  position  wliich 
relieves  the  tension  of  the  abdominal  muscles,  lying  on 
the  back  with  thighs  diswn  up  aod  slioulders  elevated. 
Buch  a  position  may  be  maintameHl  for  days  and  weeks  as 
long  as  the  condition  lasts.  The  pain  is  increased  by 
deep  Insplrationa,  voluntary  movements,  and  probably 
also  by  intestinal  peristalsis.  The  patient  fears  particu- 
larly such  movements  as  vomiting,  coughing,  sneezing, 
defecation  and  urination,  etc.  The  character  of  the  pain 
is  Bom«tinies  described  as  burning,  boring,  tearing', 
lancinating,  etc.,  witliout  much  light  being  thrown  upon 
Ute  condi^ons  causing  the  especial  chiiracter.  The  pas- 
sage of  gas  through  the  coils  probably  plays  an  impor- 
tant part  In  producing  Uie  painful  attacks.  Though  in 
the  majority  of  cases  the  pain  is  most  severe  below  Ili« 
umbilicus,  in  cases  of  perforation  of  the  stomach  the 

Kin  may  be  referred  to  the  shouldera,  back,  or  chest, 
the  earlier  stages  of  peritonitis  following  appendicitis 
the  pain  may  sometimes  be  referred  to  the  testicle  or  the 
penis.  Mackenzie  believes  that  the  pain  which  is  caused 
by  pressure  over  the  abdomen  is  entirely  due  to  muscular 
and  cutaneous  by pertesthesia.  the  peritoneum  itself  beine 
devoid  of  sensory  nerves.  The  board-like  hardness  of 
the  abdominal  muscles  in  peritonitis  be  holds  to  be  the 
result  of  u  violent  stimulation  passing  from  the  affected 
organs  of  the  peritoneal  cavity  to  tho  spinal  cord,  where 
the  irritation  spreads.  alTectIng  not  only  the  centres  of 
the  senson"  nerves,  but  also  those  of  the  muscular 
nerves.  When  the  patient  is  at  perfect  rest  the  pain  may 
be  slight  or  may  even  entirely  disappear. 

The  TitpiTaUon  Is  very  superficial,  rapid,  and  wholly 
costal  in  type.  The  speech  usually  becomes  an  almost 
imperceptible  whisper,  occasionaify  hoarse  and  high- 
pitched,  resembling  the  so-called  vox  cholerica.  When 
the  attack  Is  fully  established  the  patient  presents  n  very 
charact eristic  appearance,  the  expression  is  anxious,  the 
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face  pinched  and  the  eyes  are  sunken,  tlie  Hlppocratic 
facies  being  seen  in  this  affection  more  often  than  in  ar~ 
other  disease  e.teept  cholera.    The  severity  of  the  pain 
usually  expressed  by  the  patient's  face;  in  seve 
the  eyes  are  glassy  and  staring.     Consciousness 
preserved  usually  until  the  last ;  rarely  there  is  delirinm. 
coma,  or  convulsion  at  the  end. 

The  abdomen  quickly  becomes  distended,  the  disten- 
tion becoming  gradually  more  and  more  marked,  and 
sometimes  reaches  such  an  e.rtent  that  It  seems  that  the 
abdominal  wall  must  give  way.  The  sbin  over  the 
abdomen  is  smooth,  shining,  thinned,  the  superficial 
veins  appearing  us  blue  lines.  Fresh  linefc  albicantis 
may  be  seen  over  the  surface.  The  abdominal  muscles 
are  stretched  and  often  of  a  board-like  nardneas.  Tbe 
distention  is  due  to  the  intestinal  tympanites,  which  is 
sometimes  so  great  that  complete  paralysis  of  the  intesti- 
nal musculature  results.  Tbe  distended  coils  of  intestine 
can  sometimes  be  traced  through  the  abdominal  wall. 
The  more  lax  tlie  abdominal  wall  before  the  beginning 
of  the  peritonitis  the  greater  will  be  tlie  distention ; 
hence  the  distention  Is  most  marked  in  the  puerperal 
cases.  When  the  abdominal  muscles  are  well  developed 
and  tbe  abdominal  wall  is  tense,  the  convexity  may  no!  be 
great.  In  some  cases  the  wall  may  be  as  hanl  as  a  board 
and  flat  or  even  somewhat  concave.  In  the  latt«r  case 
the  diagnosis  may  be  very  difDciilt.  In  the  later  stages 
the  abdominal  dteteutlon  is  increased  by  the  fluid  exu- 

Ynmiting  is  an  almost  constant  symptom  in  peritonitia 
It  usually  begins  early  in  the  disease  and  causes  great 
pain.  At  Grst  the  vomitus  consists  of  food  remains,  later 
it.  consists  chiefly  of  a  yellowish  bile-stained  fluid,  and 
finally  becomes  greenish,  Occasionallv  the  vomitus  is 
brownish -black  tmd  possesses  a  slight  fcecal  odor.  The 
attacks  may  be  spontaneous  or  follow  the  taking  of  food. 
In  the  tonner  cnso  the  vomitus  conaiats  usually  of  green- 
ish mucus.  Eructations  of  gas  usually  accompany  Uie 
vomiting.  The  frequency  and  intensity  of  tbe  vomiting 
vary.  In  some  cases  nothing  can  be  retained  upon  the 
stomach,  and  the  patient's  strength  is  very  quickly  lost. 
The  cuitse  of  th«  vomiting  is  not  clear:  it  is  probably 
partly  reflex  and  partly  due  to  pressure  upon  the  stom- 
ach. In  tlinse  cases  in  which  the  vomitus  lias  a  fscal 
character  the  autopsy  usually  discloses  no  intestinal 
obstruction.  Ii  is  therefore  probable  that  the  condi- 
tion is  due  to  the  paralysis  of  the  intestinal  muscu- 
lature and  to  the  pressure  upon  the  intestine.  Toward 
tUe  close  of  the  attack  the  vomiting  may  be  replaced  bj 
painful  hueffug/in,  which  arc  a  source  of  great  torture  to 
the  patient.  It  is  proboble  that  this  is  due  to  the  in- 
volvement of  the  peritoneal  surface  of  the  diaphragm. 
In  those  cases  in  which  tho  vomiting  is  kept  up  to  the 
end  some  of  the  vomitus  usually  enters  the  respiratory 
tract  and  may  give  rise  to  an  aspiration  pneumonia  or 
gaugrene  of  the  lung. 

Peritonitis  not  infrequently  begins  with  diarrhaa, 
which  In  some  cases  is  associated  with  tenesmus,  or  as- 
sumes a  dysenteric  character.  The  paralysis  of  the  in- 
testinal musculature  soon  leads  to  torutipatum,  so  that 
this  condition  becomes  an  almost  constant  feature  of  the 
disease. 

The  tongue  is  usually  coated.  grayisb-whit«  or  nrown ; 
In  cases  of  obstinate  vomiting  it  may  be  clean  and  red  or 
Assured.  A  very  disagreeable  factor  is  usually  present, 
sometimes  almost  fscal  In  charucter. 

After  the  chili  the  body  temperature  usually  rises, 
reaching  IM'-IOS*  F.  or  higher,  but  later  usually  falls. 
The  type  of  the  feper  Is  very  varied ;  it  may  be  contin- 
uous, intermittent,  or  remittent.  The  skin  may  be 
cool,  while  tho  rectal  temperature  Is  high.  In  the  case 
(if  collapse  the  temperature  may  fall  even  to  subaonnal. 
and  the  body  may  be  covered  with  an  abundant  cold 
perapiratlon.  Just  before  death  the  temperature  may  rise 
again  and  reach  a  very  high  point. 

The  pultf  is  uauallv  very  frequent,  the  increase  in  rate 
being  out  of  proportion  to  the  fever,  120-140  per  minute 
nut  being  uncommon.    The  pulse  is  at  the  same  time 
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small  and  soft,  and  in  very  severe  cases  may  become  im- 
perceptible. 

The  number  of  respirations  is  increased,  30-40  per 
minute.  The  increased  rate  is  due  partly  to  the  fever, 
partly  to  the  high  position  of  the  diaphragm,  and  partly 
to  the  pain  attending  abdominal  breathing.  As  men- 
tioned above,  the  type  is  costal  and  the  breathing  super- 
ficial. The  cessation  of  movement  of  the  diaphragm  is 
regarded  as  a  bad  sign,  some  writers  considering  the 
prognosis  hopeful  as  long  as  an  inspiratory  excursion  of 
the  diaphragm  can  be  felt,  this  being  taken  as  a  sign  that 
the  peritonitis  is  not  wholly  diffuse. 

The  ^M^'ec^iw  symptoms  are  chiefly  pain,  uncontrollable 
thirst,  shortness  of  breath,  and  anxiety. 

Percussion  gives  a  tympanitic  tone  over  the  distended 
intestine.  Dulness  over  the  dependent  portions  is  usually 
not  made  out  until  after  considerable  exudate  has  col- 
lected. When  the  tympanites  is  very  marked  a  large 
amount  of  effusion  may  be  present  without  its  being 
detected  on  percussion.  A  change  of  level  of  the  dul- 
ness with  change  of  position  does  not  always  take  place ; 
the  adhesions  between  the  coils  preventing  the  movement 
of  the  exudate.  Moreover,  there  is  usually  too  much 
pain  to  permit  of  a  careful  examination.  The  liver  dul- 
ness is  diminished,  the  upper  border  being  pushed  up- 
ward to  the  fifth  or  fourth  rib.  Tht3  splenic  dulness 
cannot  usually  be  made  out.  The  heart  is  pushed 
upward,  the  apex  beat  dislocated  upward  and  to  the  left. 
The  movements  of  the  heart  in  the  intercostal  spaces  are 
more  prominent  than  normal. 

Auscultation  of  the  abdomen  does  not  throw  much  light 
upon  the  condition.  Gurgling  and  splashing  sounds  may 
be  heard  in  the  intestines.  Occasionally  friction  sounds 
may  be  heard,  but  these  are  not  so  common  as  in  pleuritis 
or  pericarditis.  In  pneumoperitonitis  splashing  sounds 
may  be  produced  by  shaking  the  patient.  The  heart 
sounds  may  have  a  metallic  resonance  in  the  case  of  ex- 
treme tympanites.  The  pulmonary  second  sound  is  usu- 
ally accentuated. 

The  urtTie  is  usually  diminished  in  amount,  dark, 
strongly  acid,  of  high  specific  gravity,  and  sometimes 
contams  a  small  amount  of  albumin.  The  amount  of 
indican  present  may  be  much  greater  than  usual. 

Certain  writers  claim  that  there  is  a  locnl  increase  of 
temperature  in  the  abdominal  wall«  and  that  this  fact 
constitutes  an  important  diagnostic  factor.  The  normal 
temperature  of  the  surface  of  the  abdomen  is  about 
85.  S*'  C. 

In  the  case  of  pneumoperitoneum  due  to  perforation  or 
to  formation  of  gas  within  the  cavity  the  hepatic  dulness 
is  obliterated.  The  liver  dulness  may,  however,  disap- 
pear when  there  is  no  gas  in  the  cavity;  but  if  the  pa- 
tient is  placed  upon  his  left  side  a  clear  percussion  tone 
will  be  heard  at  the  seventh  or  eighth  rib  in  the  richt  axil- 
lary line  in  the  case  of  pneumoperitoneum.  In  other 
cases  dulness  w^ill  be  found  at  this  region.  The  disap- 
pearance of  the  liver  dulness  anteriorly  when  pneumo- 
peritoneum does  not  exist  is  due  to  the  tilting  backward 
of  the  organ  and  the  presence  between  it  and  the  ab- 
dominal wall  of  a  loop  of  distended  intestine. 

The  course  of  an  acute  general  peritonitis  is  usually 
very  rapid.  The  most  severe  cases  may  ttTininate  fatal- 
ly within  thirty-six  to  forty-eight  hours,  while  the  aver- 
age case  usually  lasts  five  or  six  days.  Since  the  etio- 
logical factors  vary  so  greatly  no  absolute  statements 
can  be  made  regarding  the  clinical  course.  Tlio  perito- 
nitis occurring  as  the  result  of  pistric  or  intestinal 
perforation  is  usually  (luickly  fatal,  but  much  is  to  be 
hoped  from  the  surgical  treatment  of  these  cases.  Puer- 
peral septic  peritonitis  is  likewise  usually  fatal.  Pneu- 
mococcic  peritonitis  is  also  likely  to  tenninate  more  or 
less  quickly  in  the  death  of  the  patient.  The  peritonitis 
which  occurs  in  connection  with  arthritis,  as  well  as  in  all 
other  cases  in  which  the  exudate  is  serous  or  sero-fibrin- 
ous,  is  much  more  likely  to  end  in  recovery. 

In  the  fatal  cases  deat/t  may  occur  suddenly  as  if  from 
shock;  or  in  the  ca.se  of  extreme  tympanites  the  high 
position  of  the  diaphragm  may  cause  death  from  suffo- 


cation. In  some  cases  the  final  picture  is  that  of  a  gen- 
eral sepsis  or  pyaemia.  In  the  great  majority  of  cases 
the  pulse  becomes  more  rapid,  the  vomiting  persists,  the 
bodily  powers  are  quicklv  exhausted,  and  the  patient 
dies  with  symptoms  of  collapse.  In  such  cases  the  tem- 
perature usually  becomes  subnormal  as  the  end  ap- 
proaches. 

In  other  cases  of  less  frequent  occurrence  the  disease 
may  drag  itself  out  over  weeks  and  months,  assuming 
the  characteristics  of  a  subacute  or  chronic  process.  Va- 
rious complications  may  occur  during  such  a  prolonged 
course.  Rupture  of  the  exudate  into  the  gastro-intes- 
tinal  tract  or  through  the  abdominal  wall,  etc.,  is  most 
likely  to  occur  in  such  cases.  In  the  event  of  such  per- 
foration into  the  stomach,  pus  will  be  found  in  the  vomi- 
tus;  when  into  the  intestine  the  pus  will  appear  in  the 
stools;  when  into  the  urinary  tract  the  urine  will  show  a 
sediment  of  pus;  when  into  the  respiratory  tract  the 
sputum  will  be  abundant  and  purulent.  In  the  event  of 
a  rupture  thnmgh  the  abdominal  w^all  redness,  swelling, 
and  oedema  wiU  first  appear  at  the  affected  spot,  the  skin 
becomes  thinned,  fluctuation  occurs,  and  pus  finally 
seeps  through  small  fissures,  or  an  opening  of  large 
size  may  be  formed,  through  which  the  pus  may  be 
forced  in  streams  during  coughing,  etc.  The  navel  is 
the  most  common  seat  of  perforation.  In  some  cases  the 
pus  burrows  beneath  the  skin  for  some  distance  before  it 
finally  breaks  through.  In  other  cases  some  of  the  ex- 
udate may  be  absorlx?d  or  encapsulation  may  take  place. 
Exacerbations  are  frequent  and  death  may  take  place 
finally  from  gentTal  marasmus.  General  drops}',  bed- 
sores, albuminuria,  etc.,  characterize  the  course  of  such 
cases. 

In  the  mild  cases  of  general  peritonitis  following  labor, 
abortion,  or  menstruation  recovery  may  occur.  Even 
in  those  cases  in  which  the  di.sease  runs  a  rapid  and 
favorable  course  disturbances  of  the  digestive  tract  usu- 
ally develop,  and  the  patient  may  die  later  from  intestinal 
obstruction  caused  by  the  contraction  of  adhesions.  A 
favorable  prognosis  should  not  be  too  hastily  given  in 
such  cases.  Nevertheless,  complete  recovery  may  result 
after  a  year  or  longer,  even  in  very  severe  cases. 

Acute  Circumscribed  Peritonitis. — The  local  symptoms 
of  this  fonn  are  similar  to  those  of  the  general  process, 
but  are  more  limited.  The  vomiting  is  not  so  severe  or 
so  persistent  as  in  the  general  inflammation.  Though 
the  general  weakness  is  marked  the  symptoms  of  collapse 
do  not  occur  to  the  same  extent  as  in  general  peritonitis. 
An  irregular  fever  is  usually  present,  running  a  course 
suggesting  that  of  a  pytemic  affection.  The  condition  is 
usually  very  chronic.  Many  patients  die  from  general 
debility.  Spontaneous  evacuation  of  the  encapsulated 
exudate  may  take  place  through  perforation  into  the 
gastrointestinal  tract,  pleura  and  lungs,  abdominal  wall, 
etc.  Should  the  perforation  take  place  into  the  remain- 
ing portion  of  the  peritoneal  cavity  the  peritonitis  may 
become  diffuse.  According  to  the  location  of  the  inflam- 
mation (perisplenitis,  perihepatitis,  perityphlitis,  peri- 
metritis, peripancreatitis,  perigastritis,  epiploitis,  mesen- 
teritis,  etc.)  various  symptoms  may  arise  through  the 
disturbance  of  function  of  the  affected  organ.  Pain  is 
usually  felt  in  the  affected  region.  The  physical  signs 
are  local  tumor,  dulness,  fluctuation,  peritoneal  friction, 
etc. 

Of  the  various  forms  of  acute  circumscribed  peritonitis 
the  condition  known  as  subphrenic  altscess  deserves  espe- 
cial attention.  It  is  due  to  an  encapsulated  collection  of 
purulent  exudate  between  the  upper  surface  of  the  liver, 
stomach,  or  spleen,  and  the  diaphragm.  Owing  to  the 
paralysis  of  the  diaphragm  the  timior  may  rise  high  into 
the  thorax  and  may  be  mistaken  for  a  pleural  effusion, 
especially  since  a  secondary  pleuritis  is  usually  present. 
Hepatic  abscess,  splenic  infarction,  splenic  abscess,  rupt- 
ure of  echinococcus  cysts,  and  gall  stones  are  the  more 
common  causes  of  the  condition,  but  it  is  not  a  rare  com* 
plic^ition  of  perforating  appendicitis. 

Perforation  Peritonitis. — The  peritonitis  due  to  per- 
foration may  be  local  or  general.     It  may  run  a  very 
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acute  course,  but  when  circumscribed  is  more  likely  to 
be  chronic.  In  the  case  of  the  sudden  perforation,  as, 
for  example,  of  the  stomach,  intestine,  C3'stic  tumor,  etc., 
the  patient  may  feel  a  sharp  tearing  sensation,  as  if 
something  had  given  way  within  the  body.  The  sever- 
est symptoms  of  collapse  may  immediately  result.  The 
abdomen  m&v  be  contracted,  hard  as  a  board,  and  even 
scaphoid.  The  slightest  touch  causes  extreme  pain. 
Death  may  take  place  within  a  few  hours.  In  other 
cases  the  entrance  into  the  peritoneal  cavity  of  stomach 
contents,  faeces,  bile,  etc.,  excites  a  general  peritonitis 
■with  symptoms  as  described  above.  In  the  case  of  per- 
foration of  the  gastro-intestinal  tract  gas  may  also  enter 
the  cavity,  and  the  picture  of  a  pneumoperitonitis  be 

g resented.  The  liver  and  splenic  areas  of  dulness  are  ob- 
terated  unless  these  organs  have  become  attached  to  the 
anterior  abdominal  wall  by  means  of  adhesions.  Suc- 
cussion  sounds  may  be  produced,  and  the  respiratory 
sounds  may  acquire  an  amphoric  quality. 

Puerperal  Pentonitie. — This  dreaded  complication  usu- 
ally appears  at  from  the  third  to  the  fifth  day  after  labor. 
Safety  from  the  condition  is  usually  assumed  if  the 
woman  reaches  the  end  of  the  second  week  without  its 
occurrence.  The  pain  is  usually  much  less  intense  than 
in  the  other  forms  of  general  peritonitis,  and  the  t3'm- 
panites  more  marked.  Chills  occur  more  frequently  than 
in  other  forms  and  diarrhoea  is  almost  always  present, 
the  discharges  often  becoming  bloody  and  of  the  charac- 
ter of  a  dysentery.  The  vomiting  is  especially  obstinattn 
The  lochial  discharges  often  become  offensive.  The 
peritoneal  exudate  is  usually  more  abundant  and  more 
purulent  in  character  than  in  other  forms,  and  not  infre- 
quently becomes  putrid.  The  mortality  is  great,  death 
taking  place  with  symptoms  of  general  sepsis  usually 
between  the  fifth  and  twelfth  days. 

Infantile  Peritonitis. — F<k^(i2  peritonitis  occurs  between 
the  seventh  and  ninth  months  of  intra-uterine  life. 
Syphilis  is  the  chief  etiological  factor.  Infection  of  the 
umbilicus  may  lead  to  a  pentonitie  neonatorum.  The 
children  of  mothers  suffering  from  puerperal  sepsis  are 
especially  likely  to  become  infected.  In  addition  to  the 
local  symptoms  of  distention,  pain,  etc.,  there  is  usually 
a  picture  of  general  sepsis  or  pyaemia.  The  condition  is 
almost  always  fatal.  A  peritonitis  may  also  develop  in 
infants  and  young  children  {peritonitis  infantium)  as  the 
result  of  syphilis,  or  of  infection  with  pyogenic  organ- 
isms, the  pneumococcus,  gonococcus,  etc.  In  the  great 
majority  of  cases  peritonitis  in  young  children  is  the  re- 
sult of  appendicitis.  In  peritonitis  which  occurs  in  young 
girls  the  possibility  of  a  gonococcic  infection  should 
alwnys  be  borne  in  mind  and  th(*  genital  passages  ex- 
amined for  the  existence  of  such  di^^ase.  Non-gonococ- 
cal  vulvo-vaginitis  rarely  spreads  to  the  peritoneum. 
Pneumococcic  peritonitis  is  more  common  in  girl  than 
in  boy  infants.  The  infection  is  probably  through  the 
genital  tract.  The  onset  is  usually  very  sudden,  with 
abdominal  pain,  fever,  and  vomiting.  The  course  of  the 
affection  is  very  siniilur  to  that  of  pneumonia,  the  active 
symptoms  subsiding  in  from  seven  to  ten  days,  but  the 
abdomen  remains  distended,  and  later  the  presence  of  an 
exudate  becomes  manifest.  The  prognosis  in  the  cases  of 
general  infection  is  not  good,  but  when  the  inflammation 
is  localized  in  the  pelvis  it  is  more  favorable. 

Chronic  Peritonitis. — In  the  majority  of  cases  chronic 
diffuse  peritonitis  is  the  sequela  of  an  acute  inflamma- 
tion, although  such  an  occurrence  is  relatively  rare. 
Usually  no  sharp  line  can  be  drawn  l)etween  the  two; 
thesymptonjsof  an  intense  acute  prwess  gradually  abate 
and  are  replaced  by  those  of  a  chronic  type.  In  some 
cases  the  chronic  inflanunaiion  develops  as  the  sequela  of 
a  number  of  acute  attacks;  in  others  the  onset  is  slow 
and  insidious.  The  pain,  abdominal  tenderness,  and  dis- 
tention are  never  so  marked  as  in  the  acute  cases.  The 
distention  is  usually  moderate  and  often  asynnnetrical, 
certain  coils  of  intestine  being  especially  prominent. 
Sometimes  the  a!)donH'n  is  flat  or  even  scaphoid,  the  walls 
are  hard  and  board  like.  On  palpation  the  tliickening 
of  the  omentum  and  mesentery,  as  well  as  the  fibrous 


adhesions  between  the  coils,  may  be  made  out  as  tumor- 
like masses  or  as  uneven  prominences.  When  an  effu 
sion  is  present  palpation  may  be  negative.  A  friction 
rub  may  occasionally  be  felt.  In  some  cases  the  abdo- 
men may  be  so  tense  that  nothing  can  be  felt  through  it. 
Cases  of  chronic  peritonitis,  not  due  to  tuberculosis  or 
complicated  with  other  conditions,  do  not  usually  show 
much  exudation.  The  course  is  very  protracted.  Re- 
covery may  follow  the  absorption  and  organization  of 
the  exudate,  or  its  escape  by  perforation  from  the  cavity. 
Death  usually  results  from  general  marasmus.  The 
healing  of  the  inflammation  may  be  followed  later  bv 
stenosis  and  intestinal  obstruction,  which  may  result 
fatally.  Occlusions  of  the  common  duct  by  the  contrac- 
tion of  adhesions  may  cause  a  chronic  obstructive  jaun- 
dice. 

A  peculiar  form  of  chronic  serous  peritonitis  occurs  in 
children,  appearing  under  the  fonn  of  a  chronic  ascites. 
It  occurs  most  frequently  between  the  ages  of  two  and 
ten,  and  in  girls  at  the  age  of  puberty.  The  abdomen  is 
distended  by  the  exudate,  which  is  usually  quite  abun- 
dant, serous  in  character,  and  freely  movable.  The 
affected  children  are  amemic,  more  or  less  weak,  but  do 
not  lose  much  in  weight  and  do  not  suffer  pain.  The 
lower  extremities  may  become  (edematous.  The  exudate 
may  apparently  entirely  disappear  and  then  return.  The 
course  may  last  many  months  and  may  terminate  in  com- 
plete recovery.  The  exact  nature  of  the  affection  is  un- 
known. Trauma,  inflammation  of  the  gastro-intestinal 
tract,  lymph  glands,  and  genital  tract,  etc..  have  been 
adduced  as  etiological  factors.  It  is  possible  that  the 
condition  represents  an  infection  of  the  peritoneum  with 
tubercle  bacilli  of  low  virulence.  In  the  fatal  cases  death 
results  from  an  increasing  marasmus. 

Tuberculosis  of  the  Peritoneum. — Tul)erculous 
disease  of  the  peritoneum  is  of  especial  interest  because 
of  its  peculiar  clinical  course  and  the  fact  that  the  con- 
dition may  undergo  spontaneous  healing  after  lapa- 
rotomy. A  distinction  is  drawn  by  some  writers  be- 
tween pure  tuberculosis  of  the  peritoneum  and  a 
tuberculous  peritonitis;  but  such  a  distinction,  while 
based  upon  pathological  grounds,  has  but  little  practical 
value,  the  first  condition  rarely  presenting  clinical  signs. 

Simple  tuberculosis  of  the  peritoneum  without  accom- 
panying inflammation  or  exudation  is  usually  secondary 
to  an  acute  miliary  or  chronic  pulmonary  tuberculosis. 
It  may  be  secondary  also  to  tuberculosis  of  the  bi-onchial 
or  subperitoneal  lymph  glands,  g«nito-urinary  tubercu- 
losis, tul)erculosis  of  the  pleura,  adrenal  bodies,  etc.  In 
the  great  majority  of  cases  the  infection  of  the  perito- 
neum proceeds  frtJm  tuberculous  ulcers  of  the  intestine  or 
caseating  mesenteric  ^hmds.  In  rare  cases  it  may  be 
primary.  Small  grayish  tubercles  are  found  scattered 
over  the  peritoneum.  On  microscopical  examination 
they  consist  of  epithelioid  cells  and  numerous  giant  cells 
containing  tubercle  bacilli.  Cas<»aling  centres  may  be 
seen  in  the  larger  ones;  but  inflammatory  changes  in  the 
neighboring  peritoneum  are  usually  wanting.  The  tu- 
bercles are  almost  always  more  numerous  in  the  omen- 
tum. When  very  small  the  tubercles  may  not  be  recog- 
nized at  operation  or  autopsy;  the  larger  ones  are 
recognized  by  tlieir  grayish  color  and  yellowish  centres. 
Though  often  very  numerous  the  tubercles  are  usually 
circumscribed.  There  are  no  symptoms,  the  condition 
usually  being  discovered  at  autoi>sy,  or  in  the  event  of  a 
laparotomy. 

Tuberculous  j^eritonitis — tuberculosis  with  inflammation 
and  exudation — exists  in  a  great  variety  of  forms  which 
liavc  been  variously  classified  by  different  authors.  The 
most  common  forms  are:  arnte  miliary  tuberculosis  with 
sero-fibriuous  or  sero-hemorrhagi(!  exudation;  chronic 
tuberculous  ascites  with  small  tubercles  which  show  little 
caseation ;  ch ron ic  fibro-caseous  t ulnrculous  peritonitis  with 
purulent  or  fibrino-purulent  e.vudate;  chronic  hyperj>laS' 
tic  tulnrculous  ]n'ntonitis  ;  chronic  Jib  roid  tul^erculosis  with 
little  or  no  exudation,  the  serous  surfaces  being  fastened 
together  by  adhesions. 

I'he  appearances  at  autopsy  or  operation  may  vary 
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greatly.  In  the  majority  of  cases  two  types  predomi- 
nate: the  adhenve  form  and  that  with  free  fluid  exitdate. 
The  former  is  the  more  common.  The  coils  and  the 
abdominal  organs  are  matted  together  and  to  the  parietal 
peritoneum  by  numerous  firm  adhesions,  in  which  there 
are  found  numerous  tubercles  or  caseous  masses.  The 
spaces  between  the  adhesions  are  filled  with  a  purulent, 
fibrino- purulent,  or  hemorrhagic  exudate,  or,  if  perfora- 
tion into  the  bowel  has  occurred,  with  exudate  contain- 
ing feecal  material.  Such  perforation  is  not  uncommon 
and  fsBcal  fistulse  may  be  formed.  The  adhesions  be- 
tween the  liver  and  spleen  and  the  diaphragm  are  usually 
very  firm.  The  omentum  is  thickened  and  rolled  up,  and 
its  boundaries  are  lost  in  the  general  adhesions.  In  many 
cases  it  is  almost  impossible  to  orient  the  abdominal 
organs,  everything  being  so  densely  bound  together  by 
adhesions,  all  free  surfaces  being  covered  with  a  thick 
yellowish  or  grayish  layer  of  fibrino- purulent  exudate. 
In  the  second  type  the  peritoneal  surface  is  covered  or 
strewn  with  numerous  tubercles  which  arc  more  or  less 
confluent.  Caseation  is  usually  advanced  to  a  greater  or 
less  extent.  In  the  later  stages  the  entire  peritoneum 
becomes  covered  with  a  layer  of  tuberculous  granulation 
tissue  containing  caseous  centres.  Adhesions  are  not 
numerous  and  the  peritoneal  cavity  contains  a  large 
amount  of  serous  or  sero-flbrinous  exudate. 

In  the  chronic  fibroid  form  the  peritoneum  is  thickened 
and  hyaline ;  adhesions  are  numerous,  but  there  is  little 
or  no  fluid  exudate.  The  surface  of  the  thickened  peri- 
toneum is  usually  covered  with  a  fibrinous  layer.  Cir- 
cumscribed tubercles  may  be  entirely  absent,  likewise 
caseation.  The  spleen  and  liver  may  be  covered  with  a 
thick  hyaline  layer,  the  appearances  in  general  resem- 
bling those  of  hyaloserositis,  as  mentioned  above,  or  the 
condition  may  be  mistaken  for  scirrhous  carcinoma.  On 
microscopical  examination  tubercles  are  found  embedded 
in  the  masses  of  fibroid  tissue.  These  usually  contain 
but  few  bacilli.  In  the  chronic  flbro-caseous  form  large 
caseating  masses  may  be  found  in  the  adhesions  or  in  the 
peritoneal  surface.  The  chronic  hyperplastic  form  is 
characterize  by  the  formation  of  tumor-like  masses  of 
tuberculous  granulation  tissue.  The  mesentery  may  be- 
come enormously  thickened,  and  the  condition  may  be 
mistaken  for  a  new  growth.  A  hyperplastic  tubercu- 
losis of  the  intestinal  wall  is  usually  found  in  association 
with  such  cases.  Such  tumor-like  masses  are  encoun- 
tered most  frequently  in  the  right  iliac  region.  Tuber- 
culous tumor-like  masses  may  also  be  found  in  the  omen- 
tum. 

Tuberculous  peritonitis  occurs  at  all  ages,  but  is  most 
common  in  midale  adult  life.  The  majority  of  cases  ap- 
pear to  occur  in  females,  although  many  statistics  show 
a  majority  of  males  affected.  Children  are  not  infre- 
quently anected.  AccordiuK  to  Osier  the  condition,  in 
America,  is  more  frequently  found  in  negroes  than  in  the 
white  race.  In  the  female,  tuberculous  peritonitis  is 
more  frequently  associated  with  tuberculosis  of  the  tubes ; 
in  children  the  infection  usually  comes  from  the  intes- 
tines. The  condition  not  infrequently  occurs  as  a  termi- 
nal infection  in  hepatic  cirrhosis. 

The  symptoms  of  tuberculous  peritonitis  vary  greatly. 
The  condition  may  be  entirely  latent,  and  discovered  only 
by  accident.  In  other  cases  the  symptoms  may  be  so 
severe  as  to  suggest  intestinal  obstruction.  In  many  in- 
tances  the  onset  is  like  that  of  an  acute  general  perito- 
nitis. Other  cases  still  resemble  typhoid  fever  and  may 
be  mistaken  for  this  disease.  The  clinical  picture  varies  to 
such  an  extent  that  no  very  general  description  can  be 
given.  Ascites  is  usually  present,  though  the  amount  of 
exudate  may  be  small.  In  the  acute  cases  the  abdomen  may 
be  distended  by  tympanites,  and  nieteorisni  is  also  of  fre- 
quent occurrence  in  the  late  stages  of  the  adhesive  form. 
Fever  is  always  present,  though  sometimes  light.  It  may 
be  remittent,  intermittent,  or  continuous,  and  may  reach 
103* -104°  F.  A  subnormal  temperature  is  not  uncommon 
in  the  chronic  cases,  the  tcjinperature  for  days  in  some 
cases  running  95^-97  F.  The  patient  may  appear  well 
nourished  or  may  be  emaciated  and  cachectic.    Gastro- 


intestinal disturbances  are  the  rule,  and  the  bowels  are 
either  constipated  or  loose.  The  skin  sometimes  shows 
pigmentation,  and  the  condition  may  be  mistaken  for 
Addison's  disease.  The  two  conditions  may,  however, 
exist  together.  In  those  cases  in  which  the  tuberculous 
peritonitis  is  secondary  to  chronic  tuberculosis  elsewhere 
the  symptoms  of  the  former  may  be  overshadowed  by 
those  of  the  primaij  affection.  An  important  local  sign 
in  tuberculous  peritonitis  is  the  presence  of  tumor-hke 
masses  in  the  abdomen.  These  may  be  due  to  omental 
thickening,  encapsulated  exudation,  thickening  of  the 
intestinal  coils,  (Enlargement  of  the  mesenteric  glands, 
caseating  masses,  nodules  of  tuberculous  giunulation 
tissue,  etc.  A  friction  rub  may  often  be  felt  over  the 
tumors.  The  omentum  is  frequently  rolled  up  and 
thickened,  forming  a  rope-like  tumor  lying  transversely 
across  the  abdomen  above  the  level  of  the  umbilicus.  In 
connection  with  the  symptoms  this  local  sign  is  of  great 
importance  in  the  diagnosis  of  tuberculous  peritonitis. 

The  disease  pursues  a  varied  course.  Spontaneous 
healing  may  occur.  In  the  severe  acute  cases  death  may 
take  place  suddenly  as  in  acute  general  peritonitis  not 
due  to  tuberculosis.  In  the  chronic  cAses  the  patient 
may  gradually  become  marasmic  and  die  from  general 
weakness.  The  course  of  the  affection  is  subject  to  va- 
rious complications  which  may  bring  about  a  fatal  termi- 
nation. Obstruction  of  the  intestine  from  the  contrac- 
tion of  adhesions,  perforation  of  the  exudate  into  neigh- 
boring organs,  fatal  hemorrhage,  etc.,  are  the  most  com- 
mon of  these.  Death  may  take  place  from  the  primary 
tuberculosis,  or  a  general  miliary  tuberculosis  may 
terminate  the  case.  The  prognosis  in  tuberculous  peri- 
tonitis has,  however,  been  greatly  modified  by  the  results 
of  laparotomy. 

Diagnosis. — The  diagnosis  of  acute  general  peritonitis 
is  usually  very  easy  in  those  cases  in  which  there  is  a 
characteristic  picture  of  abdominal  tenderness  and  dis- 
tention, vomiting,  and  collapse.  The  starting-point  of 
the  inflammation  is  often  very  evident  in  cases  in  which 
a  primary  condition,  such  as  t3'phoid  fever,  gastric  ulcer, 
puerperal  infection,  etc.,  has  already  been  recognized. 
Careful  inquiry  and  search  for  such  a  cause  should 
always  be  made.  A  history  of  previous  attacks  suggest- 
ing appendicitis,  of  pelvic  disease,  gastric  ulcer,  etc.,  aids 
greatly  in  establishing  the  starting-point.  Such  a  cause 
cannot  always  be  easily  determined.  Since  many  cases 
are  first  seen  only  after  the  tenderness  and  distention  are 
marked,  the  physical  examination  cannot  always  be  as 
thoroughly  carried  out  as  is  desirable.  In  such  cases  the 
pelvic  organs  should  be  examined  thoroughly.  In  some 
cases  the  diagnosis  becomes  very  difficult,  since  similar 
symptoms  may  be  produced  by  other  conditions.  Acute 
enterocolitis,  acute  intestinal  obstruction,  intestinal  ul- 
cers, acute  hemorrhagic  pancreatitis,  ruptured  tubal  ges- 
tation, embolism  of  the  superior  mesenteric  artery,  rupt- 
ure of  an  abdominal  aneurism,  etc.,  may  present  the 
picture  of  peritonitis  so  that  it  may  be  impossible  to  say 
whether  the  latter  condition  has  been  set  up  or  not.  A 
diagnosis  of  peritonitis  may  be  given  under  these  con- 
ditions when  no  evidences  of  it  can  be  found  at  autopsy. 
The  mistake  may  be  easily  made  in  those  cases  of  typhoid 
fever  in  which  the  tympanites,  alxiominal  pain,  and  con- 
stitutional symptoms  are  very  marked.  The  presence  of 
parasites  in  the  intestinal  tract  may  also. give  rise  to 
symptoms  suggesting  peritonitis.  In  those  cases  in 
which  the  local  symptoms  are  not  marked,  while  the 
general  collapse  is  severe,  the  diagnosis  may  be  entirely 
missed. 

The  diagnosis  of  circumscribed  peritonitis  is  almost 
wholly  dependent  upon  the  recognition  of  the  condition 
from  which  the  inflammation  proceeds.  This  cannot 
always  be  accomplished,  and  it  is  often  necessary  to 
study  the  case  for  some  time  before  a  diagnosis  can  be 
made.  The  condition  is  most  often  mistaken  for  a  tu- 
mor. On  the  other  hand,  the  distended  bladder  and 
pregnant  uterus  have  been  mistaken  for  peritonitis.  In 
doubtful  cases  aspiration  of  local  tum'^^  should  always 
be  carried  out. 
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The  diagnosis  of  chronic  peritonitis  is  sometimes  very 
difficult  in  so  far  as  a  differentiation  between  simple 
chronic  peritonitis  and  tuberculous  peritonitis  is  con- 
cerned. It  may  be  borne  in  mind,  however,  that  the 
former  condition  is  very  rare.  In  those  cases  in  which  it 
is  a  sequela  of  an  acute  process  the  previous  history  of 
the  case  usual Iv  clears  up  the  matter,  but  in  those  cases 
in  which  the  disease  develops  gradually  and  insidiously 
the  determination  of  the  nature  of  the  process  may  be 
very  difficult.  The  patient's  family  and  individual  his- 
tory must  be  considered,  a  careful  examination  of  the 
thorax  and  genitals  must  be  made,  tlie  abdomen  aspi- 
rated, and  the  exudate  examined.  A  hemorrhagic  ex- 
udate favors  tuberculosis.  Carcinoma  may  be  diagnosed 
by  the  finding  in  the  exudate  of  small  bits  of  tumor  tis- 
sue or  cells  containing  atypical  division  figures.  The 
exudate  should  also  be  stained  for  tubercle  bacilli,  and 
animal  inoculations  may  be  made.  The  tuberculin  test 
may  also  be  given.  The  occurrence  of  pulmonary,  pleu- 
ritic, or  genito-urinary  tuberculosis  makes  it  almost  cer- 
tain that  tlie  peritoneal  condition  is  likewise  tuberculous. 
In  children  the  symptoms  of  the  condition  known  as  tdbe* 
inesenterica  are  chiefly  due  to  the  tuberculous  peritonitis 
present.  Tuberculous  peritonitis  is  often  a  terminal 
event  in  hepatic  cirrhosis. 

Mood  Examiimtion. — The  red  cells  are  usually  dimin- 
ished in  all  forms  of  peritonitis,  to  a  slight  or  moderate 
degree  in  acute  forms,  but  in  the  chronic  cases  the  anae- 
mia may  be  marked.  During  the  acute  febrile  stage  the 
leucocytes  are  usually  slightly  increased.  In  purulent 
peritonitis  the  leukocytosis  may  be  more  marked,  but 
sometimes  is  not  pn*sent  or  the  leucocytes  may  even  be 
diminished.  In  perforative  peritonitis  the  beginning  of 
the  inflammation  may  he  marked  by  a  leucocytosis.  In 
typhoid  fever  perforation  may  be  marked  by  an  increase 
of  the  polymorphonuclear  leucocytes,  or  the  percentage 
of  these  may  rise  without  an  increase  in  the  total  num- 
ber, or  the  leucocytes  may  not  be  affected.  Likewise  in 
appendicitis  a  very  high  leucocytosis  is  suggestive  of  a 
beginning  peritonitis.  In  tuberculous  pentonitis  with- 
out obstruction  and  secondary  infection  with  pyogenic 
organisms,  the  leucocyte  count  is  usually  low.  As  a 
rule  leucocytosis  in  this  disease  is  a  sign  of  a  compli- 
cation. 

Hysterical  PeHUmitis. — Cases  have  lieen  reported  of 
hysterical  conditions  in  which  all  the  symptoms  of  peri- 
tonitis w^ere  simulated :  sudden  onset,  abdominal  disten- 
tion, pain  and  tenderness,  vomiting,  symptoms  of  col- 
lapse, etc.  Fever  may  also  be  present.  The  ca.sos 
usually  give  a  history  of  recurrent  attacks  without  ap- 
parent caust*.  Other  hysteric  111  symptoms  may  be  want- 
ing so  that  a  mistak<*n  <liagu()sis  may  easily  be  made. 

Treatment. — Th<'  treatment  of  acute  peritonitis  has 
been  much  discussed  in  recent  years,  particularly  from 
the  operative  side,  and  as  a  result  of  hnproved  surgical 
methods  the  prognosis  in  this  so  frequentl}'  faUil  con- 
dition has  been  greatly  improved.  There  is  much  con- 
flicting opinion  as  to  the  exact  details  of  the  treatment, 
and  various  writers  even  disjigree  as  to  more  essential 
[>oints.  A  .survey  of  the  litemturts  however,  seems  to 
indicate  that  the  principle  of  early  surgical  interference 
is  gaining  ground.  As  a  prophylactic  measure  in  the 
case  of  an  impending  ]MTf(>rati(m  operation  has  in  scmie 
quarters  met  with  notable  success.  With  improvement 
of  the  surirical  tecrhnique  much  mav  Ik?  hoped  from  the 
early  surgical  treiitmeut  of  (;ases  of  acute  general  peri- 
tonitis, and  it  is  not  improlmble  tlmt  this  disea.se.  at 
present  so  dreaded,  may  l)e  divested  of  much  of  its  im- 
portanct'. 

The  older  treatment  may  be  summed  up  as  follows: 
rest,  opium  or  morphine,  local  applications,  hot  or  cold, 
local  application  of  leeches,  milk  diet,  ice.  small  quan- 
tities of  soda  water,  etc.  In  cases  of  dist<.'ntion  the 
intestines  were  sometimes  tapped  with  a  fine  trocar. 
The  intestinal  twho  was  also  used  to  remove  gas  from  the 
large  bowel.  Much  discussion  has  also  Ihhmi  wa^ed  over 
the  use  of  salines  in  this  c<mditi(m,  some  authorities  ad- 
vocating them  as  an  aid  to  the  removal  of  the  exudaU;, 


others  condemning  such  use  on  the  ground  of  danger  in 
the  case  of  intestinal  lesions. 

While  in  general  the  above  outline  of  treatment  is  .still 
carried  out  in  many  cases,  important  modifications  have 
been  made,  and  the  surgical  treatment  is  coming  more 
and  more  to  the  foreground.  Mikulicz,  Krttnlein, 
Oberst,  Wagner,  Trever,  Pean,  and  KOrte  were  among 
the  first  to  advise  laparotomy  for  general  peritonitis. 
Many  other  writers  have  recently  followed  in  their  lead. 
The  operative  treatment  in  general  consists  of  opening 
the  abdomen,  removing  the  exudate  as  completely  as 
possible,  the  so-called  ** toilet  of  the  peritoneum,"  and 
after-drainage.  The  earlier  in  the  disease,  especially  in 
the  case  of  perforative  peritonitis,  the  more  likely  is  the 
operation  to  be  successful.  Authorities  differ  m  their 
views  as  to  the  value  of  washing  out  the  peritoneal  cav- 
ity. Some  recommend  very  highly  the  use  of  large 
quantities  of  sterile  physiological  .salt  solution,  all  parts 
of  the  alxfomen  being  thoroughly  flushed.  This  seems  a 
rational  proceeding,  and  from  the  published  reports  a 
number  of  cases  have  undoubtedly  l)een  saved  by  it. 
Appropriate  general  treatment  is  of  course  given,  intra- 
venous saline  injections  being  freely  used  during  the 
after-treatment.  In  those  cases  in  which  adhesions  have 
already  formed  the  washing  out  of  the  exudate  is  more 
difficult  and  less  perfect.  This  fact  is  therefore  the  chief 
reason  for  operating  as  early  in  the  disease  as  possible. 
Mikulicz  advises  several  incisions  for  the  purpose  of 
draining  and  flushing  localized  collections  of  exudate. 

On  the  other  hand,  Krogius  does  not  advise  the  flush- 
ing out  of  the  cavity,  apparently  for  the  reason  that  he 
does  not  think  it  accomplishes  the  desired  purpose.  He 
recommends  the  dry  absorption  of  the  exudate,  all  parts 
of  the  peritoneal  surface  being  thoroughly  mopped  with 
sterile  gauze  compresses  and  particular  attention  being 
paid  to  the  pelvis  and  the  subphrenic  space.  In  order  to 
render  all  parts  of  the  peritoneum  accessible  he  makes  two 
incisions  through  the  aMominal  wall,  one  along  the  lateral 
border  of  the  right  rectus,  the  other  along  the  lateral 
border  of  the  left.  If  the  exudate  in  the  pelvis  cannot 
be  removed  thnmgh  these  openings,  he  advises  a  counter- 
opening  in  the  posterior  wall  of  the  fornix  vaginae  in 
women,  and  a  parasacral  ojK'iiing  in  males.  After  cleans- 
ing the  peritoneum  as  i)erfectly  as  j>ossible,  large  Miku- 
licz iodoform  tampons  are  placed  in  the*  pelvis  and  in 
the  upper  and  lower  portions  of  the  aluloniinal  cavity. 
These  become  offensive  in  a  few  days  and  are  renewed, 
the  outer  dressings  being  frcciuently  changed.  In  addi- 
tion he  uses  intravenous  salin(>  injections,  intestinal  irri- 
gation, and  morphine  when  n('ces.sjiry.  The  occurrence 
of  secondary  collections  of  e.vudate,  particularly  sub- 
phrenic al).scess,  should  be  wat(  hed  for  and  when  found 
they  should  be  opened  and  cleansed.  Although  these 
principles  are  applied  chiefly  to  perforative  peritonitis 
occurring  in  appendicitis  they  may  be  utilized  in  the 
treatment  of  all  forms  of  acute  general  peritonitis. 

The  surgical  treatment  is  particularly  applicable  to 
local  circumscribed  perittmitis.  The  encaj>sulated  ex- 
udate should  be  evacuated  by  incision  or  puncture,  and 
the  cavity  washed  and  treated  as  a  chronic  abscess  cavity. 
The  details  concerning  drainage,  packing,  after-treat- 
ment, etc.,  must  be  left  to  the  judgment  of  the  operator. 

In  the  case  of  subphrenic  abscess  an  incision  may  be 
made  at  the  edge  of  the  ribs,  or  the  transpleural  r()ute 
may  be  followed  by  resecting  several  ribs.  In  the 
chronic  forms  with  multiple  adhesions  relatively  little 
can  be  expected  from  oi>erative  procedures. 

In  the  case  of  tuberculous  peritonitis  laparotomy  is  at 
present  the  only  method  of  treatment  offering  hope  of 
improvement  or  cure,  and  is  universiilly  advised  for  this 
condition.  The  fact  that  a  tuberculous  i)eritonitis  may 
spontiiueously  heal  after  la])arotoniy  was  accidentally 
di8(M>vered  by  Spencer  Wells  in  18G2.'  So  much  has  been 
written  upon  this  subject  that  the  reader  is  referred  to 
.some  one  of  the  recent  inonogniphs  relating  to  it.  The 
relation  between  the  laparotomy  and  the  cure  of  the 
tubercidosis  is  wholly  unknown,  although  numerous 
theories— effects  of  daylight,  evaporation,  irritation  of 
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the  peritoneal  surface,  promotiou  of  healthy  granulation- 
tissue  formation,  increase  of  the  peritoneal  resistance, 
hyperleucocytosis.  increased  bactericidal  action  of  the 
exudate,  etc. — have  been  advanced  in  explanation.  Sur- 
geons differ  very  much  in  the  details  of  technique  in 
their  operations  upon  such  cases.  Some  open  tiie  abdo- 
men and  remove  the  exudate  with  dry  sponges;  others 
flush  with  warm  physiological  salt  solution ;  others  still 
wash  out  the  cavity  with  solutions  of  salicylic  acid,  etc. 
There  is  also  a  difference  of  method  in  regard  to  the  re- 
moval of  the  organs  (tubes,  lymph  glands,  etc.)  pri- 
marily affected.  In  general  it  may  be  stated  that  lapa- 
rotomy is  indicated  hi  all  cases  of  tuberculous  peritonitis 
in  which  the  general  condition  of  the  patient  permits,  or 
in  which  there  is  no  evidence  of  cerebral,  pulmonary,  or 
extensive  glandular  or  bone  tuberculosis.  The  medicinal 
treatment  of  tuberculous  peritonitis  is  advised  in  some 
cases,  the  administration  of  icxloform  as  well  as  its  use  by 
inunction  having  been  reported  as  resulting  in  cures. 
Cases  of  cure  have  also  been  reported  as  following  the 
use  of  tuberculin. 

Very  recently  a  number  of  writers  have  been  advising 
conservatism  in  the  treatment  of  acute  general  peritonitis 
by  operation.  Those  who  advocate  a  medicinal  method 
modify  the  older  methods  by  givihg  no  food  by  the 
mouth,  employing  rectal  feeding,  allowing  no  ice,  check- 
ing thirst  by  wet  gauze  to  lips  and  by  rectal  injections, 
giving  no  cathartics,  administering  small  do.scs  of  mor- 
phine, and  applying  continued  cold  to  the  abdomen.  This 
treatment  is  based  upon  the  theory  that  the  peritoneal 
exudate  itself  may  weaken  the  virulence  of  or  destroy 
the  germs  eainin^*^  entrance  to  the  cavity.  Alcohol  has 
been  strongly  advised  in  the  treatment  of  puerperal  peri- 
tonitis, large  and  frequent  doses  being  given. 

The  injection  of  purgatives  directly  into  the  intestinal 
canal  has  been  advised  and  as  strongly  condemned. 

Some  surgeons  advise  against  operation  in  sthenic  cases 
of  perforative  peritonitis  without  symptoms  of  sepsis, 
on  the  ground  that  spontaneous  resolution  may  occur. 
There  is,  however,  a  great  danger  that  such  cases  may 
under  the  influence  of  morphine  be  allowed  to  drift  along 
until  too  late. 

Hot  vaginal  douches  have  been  strongly  recommended 
in  cases  of  pelvic  peritonitis.  If  the  external  genitals  are 
protected  injections  of  water  at  40'  C.  may  be  given  with- 
out discomfort.  The  pelvis  should  be  elevated,  and 
about  4-5  litres  of  water  used  for  the  irrigation  daily. 
Tampons  of  glycerin  or  potassium  iodide  with  glycerin 
are  applied  after  the  irrigation.  Stratz  in  particular 
claims  good  results  from  the  application  of  this  method 
in  pelvic  peritonitis  associated  with  pyosalpinx. 

The  statistics  of  the  results  of  the  treatment  of  acute 
general  peritonitis  by  operation  are  very  encouraging. 
Krogius  in  his  monograph  published  in  1001  has  made  an 
elaborate  study  of  the  results  of  operation  in  general 
peritonitis  following  appendicitis.  The  percentage  of 
cures  ranged  from  28.5  to  46. 

Surgical  interference  in  the  case  of  impending  perfora- 
tion of  gastric  or  intestinal  ulcers,  appendicitis,  ruiHure 
of  sac  in  ectopic  gestation,  salpingitis,  necrotic  ovarian 
cystomata  or  subserous  uterine  tibroniata.  hemorrhagic 
pancreatitis,  etc.,  has  proved  of  the  very  greatest  value 
as  a  prophylactic  measure.  With  improved  methods  of 
diagnosis  much  may  be  hoped  for  by  the  further  develop- 
ment of  such  prophylactic  operations. 

The  literature  of  peritonitis  is  enormous.  Collections 
of  bibliography  will  be  found  in  the  article  by  DOderlein 
in  Veit's  "Handbuch  der  Gynflkologie."  amf  in  the  one 
by  Eichhorst  in  Eulenburg's  "Real-Encycloptldie."  An 
•exhaustive  review  of  the  literature  of  peritoniMs  from  the 
year  1885  to  1900  is  given  by  von  Bruns  (Out.  f.  allfj. 
path,  Anat.,  1901.)  '      Aid  red  Scott  Warthin. 

PHYSICIAN,    RELATION    OF,   TO   THE    LAW.-In 

this  we  have  a  subject  of  much  interest  and  imi)ortance, 
vet  one  that  is  too  little  known  among  the  profession  at 
large.  Experience,  while  a  valuable  teacher,  is,  where 
the  law  is  concerned,  a  very  expensive  one;  so  it  is  the 


duty  of  every  practitioner  to  familiarize  himself  with  the 
laws  having  a  medical  aspect,  remembering  that  local, 
not  national,  statutes  prevail. 

In  several  States  medical  jurisprudence  is  one  of  the 
subjects  of  examination  as  conducted  by  the  State  Board 
of  Examination  and  Registration,  and  is  given  equal 
importance  with  the  other  branches,  as  it  should  be,  for 
there  is  no  more  pitiful  sight  than  to  see  a  medical  wit- 
ness, bright  in  otiier  subjects,  held  up  to  ridicule  by  at- 
torneys because  of  ignorance  of  the  legal  requirements 
of  the  particular  case  in  question. 

Judges  throughout  the  Union  try  to  sustain  the  same 
rulings  along  general  lines,  but  it  is  impossible  to  lay 
down  fixed  rules  for  all  sections  of  the  country  in  an 
article  of  this  nature,  as  the  wording  of  the  statutes  dif- 
fers in  almost  every  State ;  hence  they  are  capable  of 
various  interpretations. 

License  to  Practise.— In  many  of  the  States  good  laws 
have  l)een  enacted  requiring  that  the  applicant  for  license 
present  a  diploma  from  a  recognize<i  school,  showing  the 
necessary  training  to  qualify  him  for  the  work  which  he 
desires  to  undertake.  Some  States,  in  addition  to  the 
presentation  of  a  diploma,  require  an  examination  before 
a  State  or  local  board,  and  will  admit  no  one  to  the  prac- 
tice of  medicine  and  surgery  until  a  certificate  of  quali- 
fication is  issued  to  the  applicant  by  the  Board  of 
Examiners. 

After  the  applicant  has  received  the  necessary  State 
documents  it  is  his  duty  to  present  the  same  and  his 
diploma  for  record  to  the  clerk  of  the  county  in  which  he 
desires  to  locate.  In  case  of  removal  from  one  county  to 
another  the  papers  must  be  again  recorded  in  the  office 
of  the  county  clerk.  The  law  must  be  complied  with  in 
every  particular,  else  non -recognition  will  result  if  he 
should  be  called  into  court. 

If  one  is  located  near  a  county  or  State  line,  cases 
can  be  attended  in  the  adjoining  county  or  State  without 
a  record  in  the  same,  provided  tlie  practitioner  be  legally 
recognized  in  the  county  and  State  in  which  he  is  locatea. 

In  case  of  change  of  location  to  another  State  all  the 
local  laws  must  be  investigated  and  fully  complied  with, 
the  physician  going  before  examining  boards  if  neces- 
sary. 

As  a  measure  cannot  be  made  retroactive,  those  who 
have  qualified  under  former  acts  are  entitled  to  all  the 
rights  and  Iwnetits  of  the  law  existing  at  the  time  of 
their  qualification.  In  many  of  our  Western  and  South- 
ern States  are  to  be  found  legal  practitioners  who  received 
their  medical  training  as  members  of  a  hospital  corps  dur- 
ing the  civil  war,  or  as  apprentices  of  physicians  who 
established  themselves  in  a  legal  way  under  the  very  lax 
laws  that  formerly  covered  the  practice  of  medicine  in 
these  localities.  Many  of  these  men,  being  keen  obser- 
vers, and  having  had  the  advantages  of  short  post-grad- 
uate courses,  do  much  good. 

Different  Scftoois. — Under  the  law  the  members  of  the 
different  schools  have  equal  rights.  Each  is  allowed  to 
practise  the  method  in  which  he  has  been  trained,  and  he 
can  recover  by  law  such  fees  as  he  can  prove  that  he  has 
earned,  even  if  men  of  other  schools  testify  that  the  treat- 
ment given  was  not  all  that  it  should  have  been.  Deci- 
sions have  been  rendered  in  several  States  granting 
freedom  of  practice  to  osteopaths  when  it  was  fully 
demonstratecl  that  their  principles  in  the  handling  of  in- 
fectious and  malignant  cases  were  faulty. 

Malpractice. — In  order  to  recover  in  a  malpractice  suit 
it  is  necessary  to  prove  that  the  attending  physician  or 
surgeon  did  not  use  or  display  ordinary  skill  in  handhng 
the  case  in  question.  This  ruling  gives  a  wide  latitude 
in  arriving  at  what  constitutes  "ordinary  skill."  A  city 
practitioner,  with  vast  opportunities  in  hospital  work,  is 
expected  to  have  greater  skill  than  the  man  in  country 
practice  whose  opportunities  are  necessarily  limited. 

A  recent  ruling  of  the  Superior  Court  of  Cincinnati  set 
aside  a  judgment  rendered  in  favor  of  the  plaintiff  by  a 
lower  court,  on  the  ground  that  expert  testiinon\'  had 
not  been  introduced  to  show  that  the  attending  physician 
had  failed  to  use  or  display  ordinary  skill  and  care  in  the 
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handlinK  of  this  particular  case.  This  ruling  is  most 
wise  and  will  no  doubt  be  the  cause  of  much  less  annoy- 
ance, to  say  nothing  of  loss  of  time  and  money,  to  the 
profession  generally,  as  unscrupulous  attorneys  have  in 
recent  yeara  been  filing  suits  against  physicians  who 
were  foi*tunate  enough  to  possess  funds  or  property,  in 
the  hope  of  biackmaiiing  by  a  so-called  compromise, 
realizing  that  the  majority  of  men  would  rather  pay 
them  a  fee  than  stand  suit  under  the  older  rulings. 

Like  others  under  the  law  the  physician  is  liable  for 
damages  if  he  is  careless  and  neglectful  in  his  work. 
When  he  is  employed  to  treat  a  case  the  contract  is  im- 
plied, and  the  person  or  persons  employing  the  medical 
man  are  to  understand,  when  the  case  is  accepted,  that 
ordinary  skill  is  to  be  shown. 

Suggentite  Therapeutics. — This  subject,  which  has  at- 
tracted considerable  attention  in  recent  years,  is  one  that 
has  its  legal  complications  if  carried  too  far. 

A  Cincinnati  physician  was  recently  indicted  on  the 
charge  of  obtaining  money  under  false  pretense  as  a  re- 
sult of  erroneous  ideas  as  to  the  scope  of  this  line  of 
treatment.  A  woman  who  had  been  under  the  care  of  a 
number  of  physicians  for  some  time,  going  first  to  one 
and  then  to  another,  decided  to  make  another  change  and 
called  in  the  man  in  question.  After  going  into  her  his- 
tory', perhaps  realizing  that  his  predecessors  had  done  all 
that  was  possible  in  a  strictly  medical  way,  he  decided 
that  hers  was  a  good  case  for  suggestion,  and  to  this  end 
informed  her  that  she  had  a  tumor  which  it  would  be 
necessary  for  him  to  remove.  The  patient  consented  and 
was  removed  to  a  hospital  for  the  operation.  As  an  en- 
dometritis existed,  the  womb  was  curetted,  and,  after 
the  effects  of  the  anaesthetic  had  disappeared,  the  pa- 
tient was  informed  that  the  operation  was  successful. 
The  attending  physician  reported  that  the  recovery 
was  rapid,  and  that  the  patient  had  fully  recovered  from 
all  pre-existing  symptoms.  After  a  time  the  patient 
asked  to  be  shown  the  tumor  which  had  been  removed. 
Several  excuses  were  offered,  but  the  patient  was  per- 
sistent ;  so,  to  continue  the  suggestion,  the  woman  was 
shown  a  piece  of  beef  so  arranged  as  to  resemble  a  tumor. 
In  some  manner  it  was  suggested  tliat  a  section  be  made 
and  studied  by  a  pathologist  to  ascertain  the  nature  of 
the  growth.  This  suggestion  was  acted  upon  and  the 
**  tumor  ^  was  sent  to  a  well-known  man  for  examination 
and  report,  with  the  result  that  criminal  proceedings 
were  begun  against  the  too  ardent  advocate  of  sugges- 
tion. 

In  all  cases  in  which  suggestion  is  likely  to  benefit, 
members  of  the  family  should  be  consulted  and  their  con- 
sent and  co-operation  obtained.  If  actual  deception  is 
considered  necessary  a  consultation  should  be  arranged, 
all  the  facts  bearing  on  the  case  reduced  to  writing,  and 
the  document  signed  by  the  attending  physician,  the  con- 
sultant, and  some  responsible  member  of  the  family,  and 
then  carefully  filed  for  reference. 

In  all  cases  of  suggestion  the  charges  made  for  service 
Tendered  must  be  in  accordance  with  the  work  actually 
performed,  else  fraud  will  be  claimed  and  established. 

Cases  Ilanng  a  Ijcgal  Asi^ct.—A\\  cases  of  this  nature 
should  be  considered  in  every  possible  detail,  and  full 
notes  should  immediately  be  made  and  recorded  in  a  per- 
manent form  for  future  references.  A  judge  is  always 
of  the  opinion  that  a  doctor  should  notice  everything, 
and  if  he  fulls  in  his  examination  on  the  witness  stand, 
the  public  is  ready  to  censure  him  and  the  opposing  at- 
torneys make  light  of  his  ability  in  their  arguments. 

If  a  physician  is  called  to  see  an  individual  dying  as 
the  result  of  accident,  assault,  or  attempt  at  self-destruc- 
tion, who  is  capable  of  making  an  ante-mortem  siaic- 
ment,  he  should  insist  that  the  latter  be  reduced  to  writ- 
ing, signed  and  witnes.Ked.  Before  his  statement  is  taken 
the  patient  must  be  informed  that  death  is  certain  to  fol- 
low, as  dying  declarations  are  of  great  legal  importance, 
and  this  point  must  always  be  made.  The  simi)lc 
statement  of  an  injured  person  who  may  be  of  the  opin- 
ion that  recovery  will  follow,  is  of  very  little  value. 

When  viewing  a  dead  body  the  physician  should  note 


its  position,  not  alone  as  regards  the  relation  of  its  mem 
bers  and  the  surface  on  which  it  lies,  but  also  as  reganls 
its  relation  to  all  surrounding  objects.  Very  careful  in 
spection  must  be  made  of  the  surface  of  the  body  and  of 
all  wounds,  scars,  marks,  livid  spots,  and  other  abnormal 
conditions;  they  should  be  measured  and  the  results 
should  be  recorded,  together  with  exact  descriptions  and 
a  statement  of  their  anatomical  relations. 

As  rigor  mortis  is  of  value  in  determining  the  state  of 
health  at  the  time  of  death,  this  feature  must  not  be  over- 
looked. A  note  must  also  be  made  in  regard  to  the  fol- 
lowing: Whether  the  surface  of  the  bcSy  is  livid  or 
pallid,  what  expression  the  face  bears;  whether  the  bod}' 
is  warm  or  cold,  as  revealed  by  the  temperature  of  the 
mouth  or  the  axilla;  the  exact  time  at  which  the  body 
was  seen;  the  condition  and  nature  of  the  clothing:  the 
contents  of  the  pockets*  whether  there  was  any  jewelry ; 
at  what  time — giving  hour  and  place— the  person  was 
last  seen  alive,  and  whether  he  or  she  was  alone ;  if  vom- 
ited matter  is  present,  collect  some  of  it  for  chemical 
analysis;  note  the  presence  or  absence  of  weapons, 
druffs,  bottles,  or  other  possible  clews. 

If  a  post-mortem  examination  is  necessary  to  establish 
the  cause  of  death,  every  vital  organ  should  be  thorough- 
ly examined.  The  stomach  and  intestines  should  be  ex- 
amined for  inflammation,  and  if  such  areas  are  found  the 
exact  seat  and  possible  nature  must  be  determined.  The 
contents  should  be  collected  for  examination.  The 
amount,  odor,  color,  and  other  characteristics  are  to  be 
noted.  If  death  by  poisoning  is  suspected,  the  stomach, 
liver,  intestines,  and  kidneys  should  be  removed  for  a 
chemical  examination.  All  vessels  used  for  the  collection 
of  vomit,  or  of  other  fluids  and  organs  removed,  must  be 
known  to  be  perfectly  clean  and  not  to  have  been  where 
contamination  with  arsenic,  strychnine,  or  mercury  could 
have  been  possible.  Note  whether  the  rectum  is  empty 
or  filled  with  faeces ;  the  latter  condition  indicating  that 
purging  could  not  liave  taken  place.  Carefully  examine 
the  lips,  mouth,  pharynx,  larynx,  cesophagus,  and  trachea 
for  evidences  of  the  corrosive  actix)n  of  poison. 

Note  whether  there  is  an  abnormal  amount  of  fluid  in 
the  pleural  cavity,  pericardium,  cranium,  or  spinal  canal. 
Thoroughly  investigate  the  action  of  the  valves  df  the 
heart. 

In  cases  in  which  death  has  resulted  from  the  slow  ac- 
tion of  poison  it  is  important  to  investigate  the  changes 
which  may  have  taken  place  in  the  kidneys  and  liver. 
In  all  cases  of  death  from  an  unknown  cause  the  best 
way  of  arriving  at  a  definite  conclusion  as  to  whether 
death  was  due  to  natural  or  to  violent  means  is  by  the 
slow  process  of  exclusion.  Full  notes  along  this  line 
will  make  the  position  of  the  medical  witness  secure,  as 
he  is  then  prepared  to  meet  the  attack  of  attorneys  when 
by  cross-examination  they  try  to  make  the  point  that 
death  could  have  resulted  from  other  causes. 

When  the  medical  man  is  called  upon  to  make  an  ex- 
amination of  a  body  that  has  been  buried,  it  is  necessary 
that  the  body  be  identified  by  some  one  who  can  positive- 
ly state  that  the  body  in  question  is  the  one  onfered  ex- 
amined, else  the  point  will  be  made  and  sustained  that  it 
u  possible  that  the  wrong  iMuly  was  exhumed. 

Criminal  Assault. — This  is  a  subject  often  brought  to 
the  attention  of  the  medical  witness,  especially  in  the 
case  of  children  below  the  age  of  ten.  Noma  pudendi, 
when  discovered  by  those  in  charge,  is  often  thought  to 
be  the  result  of  an  a.ssault,  and  the  afflicted  child,  not 
understanding  the  true  nature  of  the  questions  asked, 
will  make  admissions  that  result  in  serious  charges  being 
preferred  against  an  innocent  person.  The  other  extreme 
is  to  be  considered  at  all  times  in  connection  with  assault, 
as  in  rare  cases  only  the  most  careful  examination  will 
reveal  physical  signs ;  for  wounds  and  abrasions  of  the 
hymen  and  vagina  heal  rapidly. 

Casper '  reports  a  case  in  which,  on  examination  eleven 
(lays  after  the  assault,  no  signs  of  the  outrage  could  be 
observed. 

The  leucorrhfpa  common  in  childhood  is  often  the 
cause  of  rape  charges.     Children  of  a  scrofulous  habit 
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may  present  points  of  ulceration  about  the  vagina  and 
vulva,  accompanied  by  a  purulent  vaginal  discbarge,  so 
that  in  anv  case  the  presence  or  absence  of  gonococci 
must  first  be  determined  and  deductions  made  accord- 
ingly. 

A  child,  as  a  rule,  makes  little  or  no  resistance  at  the 
time  of  assault ;  so  the  bruises  and  other  marks  of  vio- 
lence usually  observed  in  older  females  are  absent  and  the 
case  resolves  itself  into  ascertaining  the  cause  of  abnormal 
conditions  about  the  genital  tract. 

As  false  charges  are  sometimes  preferred  by  older 
females,  it  should  always  be  the  rule  to  look  upon  all 
cases  from  this  point  of  view  when  beginning  the  exami- 
nation. If  marks  of  violence  are  shown,  ascertain  the 
time  of  the  alleged  assault,  and  observe  whether  the 
wounds  or  bruises  are  older  than  the  time  indicated ;  also 
obtain  all  the  facts  as  to  the  manner  of  the  assault,  and 
note  whether  the  marks  of  violence  presented  could  have 
resulted  in  the  manner  described. 

When  an  examination  of  the  genital  tract  is  made  it 
must  be  remembered  that  theh^men  is  at  times  destroyed 
as  the  result  of  a  purulent  discharge,  and  also  that,  in 
some  women,  it  is  destroyed  at  the  beginning  of  the  men- 
strual period.  On  the  other  hand,  the  presence  of  an  in- 
tact hymen  is  not  a  positive  sign  that  penetration  has  not 
taken  place.  The  important  thing,  m  such  cases,  is  to 
determine  whether  or  not  the  vaginal  canal  has  been 
dilated. 

In  the  event  of  assault  on  a  married  woman,  or  on  one 
who  is  not  a  virgin,  evidences  of  injury  to  the  genital 
tract  may  or  may  not  exist.  If  the  assailant  is  alone  in 
his  deed,  marks  of  violence  are  always  to  be  found  about 
the  person  of  the  victim,  often  including  the  vulva  and 
vagina,  for  the  resistance  offered  causes  undue  force  to 
be  used  in  penetrating.  If  the  assailant,  however,  has 
affiistance,  either  manual  or  in  the  form  of  drugs,  no 
siffns  of  assault  may  be  present.  Where  drugs  have  been 
administered,  their  character  must  be  discovered,  if  pos- 
sible, and  their  physiological  action  f ull^  investigated,  in 
order  that  it  may  be  shown  that  Imllucmations  have  not 
led  to  the  making  of  the  charge.  The  hallucinations 
produced  by  the  administration  of  anipsthetics  for  slight 
operations  have  resulted  in  dentists  l)eing  accused  of 
rape. 

A  case  of  extreme  interest  is  tliat  of  a  young  woman 
who  was  violated  while  asleep.  She  had  returned  from 
a  long  walk  with  her  accepted  admirer,  had  drunk  a  glass 
of  ale,  then  had  fallen  asleep  in  his  presence,  und  the  as- 
sault followed.  Owing  Co  the  fact  that  she  was  an  un- 
usually heavy  sleeper,  the  pain  produced  by  laceration 
of  the  hymen  and  distention  of  the  pnrt.s  had  not  been 
sufficient  to  awaken  her.  An  examination  by  a  compe- 
tent medical  man  revealed  the  usual  physical  signs  of 
recent  defloration,  and  the  assailant  admUted  his  guilt 
when  charred  with  the  crime. 

The  medical  witness  is  usually  concerned  in  cases  of 
young  children  and  the  feeble-minded;  the  testiniony 
of  the  victim  commonly  establishing  the  charge  in  adult 
cases. 

Orimindl  Abortion, — While  we,  as  a  rule,  divide  the  ex- 
pulsion of  the  foetus  before  the  normal  termination  of  in- 
tra-uterine  life  into  abortion,  miscarriage,  and  premature 
delivery,  the  law  regards  all  under  the  one  head. 

It  is  the  duty  of  the  medical  witness  to  distinguish  be- 
tween natural  and  violent  abortion,  and,  if  tlu'  cause  be 
violence,  to  ascertain  whether  it  was  enminal  or  acci- 
dental in  character.  Criminal  abortion  may  be  produced 
by  mechanical  means  or  by  the  use  of  drugs  acting  upon 
the  uterus.  When  mechanical  means  are  used,  marks  of 
the  violence  can  usually  be  demonstrated  on  tlie  mother 
and  on  the  expelled  foetus,  unless  the  work  has  l)een  done 
by  one  thoroughly  familiar  with  the  anatoniy  of  the 
parts,  and  who  exercises  groat  care  whon  ho  introduces 
the  instrument  for  the  purpose  of  rupturing  the  mem- 
branes. 

The  use  of  medicinal  substances,  by  profoundly  shock- 
ing the  system  and  in  this  in<iirect  way  affecting  the 
uterus,  at  times  produces  abortion.     When  seen  the  pa- 


tient is  usually  giddy,  nauseated,  and  purging.  Drugs, 
even  ergot,  can  be  expected  to  cause  an  evacuation  of 
the  uterus  only  after  the  third  month  of  gestation,  the 
muscle  fibres  not  being  well  enough  developed  prior  to 
this  time  to  respond ;  in  fact,  it  is  rare  that  the  effect  can 
be  obtained  until  the  fifth  month  of  pregnancy  is  reached. 

The  diagnosis,  shortly  after  evacuation,  is  rendered 
easy  by  a  careful  examination,  which  should  always  be 
made,  as  cases  of  feigned  abortion  are  on  record  and 
similar  ones  will  no  doubt  occur  again. 

When  a  physician  is  called  to  see  a  case  in  which  the 
evacuation  of  the  uterus  seems  imperative,  he  should  re- 
quest a  consultation,  and  a  full  and  complete  history 
should  be  obtained  and  reduced  to  writing,  if  abortion  is 
decided  upon. 

Infanticide. — By  this  term  we  mean  the  murder  of  a 
new-bom  child.  In  perhaps  no  class  of  cases  is  the  medi- 
cal expert  so  handicapped  as  in  this.  Many  children  die 
shortly  after  birth,  yet  live  long  enough  for  well-known 
evidences  of  this  fact  to  exist,  and  the  question  to  be  de- 
termined is  whether  death  was  due  to  natural  causes  or 
to  violence.  Marks  of  injury  may  show  on  almost  any 
part  of  the  body  of  tlie  infant  and  be  due  to  forces  acting 
at  the  time  of  delivery.  The  first  question  that  presents 
itself  when  one  views  a  dead  infant,  is  what  is  its  age; 
and  in  this  connection  it  must  be  remembered  that  the 
younger  in  uterine  age  the  infant  is,  the  greater  the  dan- 
ger of  death  at  birth  or  shortly  after. 

The  child  should  be  weighed  and  measured  and  all 
details  in  regard  to  its  degree  of  development  should  be 
recorded,  especial  care  being  taken  to  note  the  size  of  the 
head  as  compared  with  that  of  the  trunk,  the  degree  of 
ossification,  the  color  and  thickness  of  the  skin,  and 
whether  the  surface  of  the  brain  is  smooth  or  alreadv 
presents  convolutions.  If  the  child  is  fully  developed  it 
must  be  determined  whether  it  lived  to  breathe  and 
whether  it  was  bom  alive;  for,  it  must  be  remembered, 
a  child  may  breathe  and  yet  be  bom  dead.  Experiments 
have  taught  us  that  in  a  still-born  child  the  forcing  of 
air  into  it«  lungs  in  an  attempt  at  resuscitation  will  pro- 
duce the  same  condition  as  that  of  a  child  who  was  bom 
alive  but  breathed  only  feebly.  It  is  only  after  all  these 
details  have  l)een  most  carefully  observed  that  the  phy- 
sician may  feel  warranted  in  forming  a  trustworthy  opin- 
ion. In  atelectasis  the  child  may  be  bom  alive  and  exist 
for  some  hours,  yet  the  lungs  will  sink  in  water,  even 
when  divided  into  small  portions. 

In  those  infants  who  have  lived  long  enough  to  feed, 
the  presence  of  food  or  other  foreign  substances  in  the 
stomach  proves  that  the  child  was  alive  at  birth,  and  if 
death  is  the  result  of  poisoning,  the  appearance  of  the 
gastric  mucous  membrane  or  the  usual  chemical  analysis 
will  reveal  the  cause  of  death.  It  must  be  rememlxjred, 
however,  that  it  is  possible  for  an  infant,  still-born,  to 
have  amniotic  fluid  or  other  contents  of  the  parturient 
canal  in  its  strmiach  as  the  result  of  an  effort  to  breathe, 
the  material  having  been  drawn  into  the  mouth  during 
such  effort  and  then  swallowed  before  death  ensued. 

Death  from  suffocation  is  very  common  in  the  new- 
born; it  may  be  due  to  some  nial formation,  to  weakness, 
to  the  blocking  of  the  air  passages  with  mucus  or  other 
substances,  or  to  the  effects  of  too  heavy  covering. 
Where  destruction  is  intended  and  a  damp  cloth  or  other 
impermeable  material  is  placed  over  the  mouth  and  nos- 
trils, death  will  result;  and  if  the  act  has  been  done  with- 
out the  employment  of  undue  pressure,  the  medical  wit- 
ness will  be  at  a  loss  to  state  whether  the  child  was  bom 
alive  or  dead,  his  opinion  Iwing  possibly  in  favor  of  the 
latter  view. 

Birth  Records.— The  medical  attendant  should  write 
down  at  the  time  the  exact  date  and  hour  of  birth,  the 
sex  of  the  child,  the  state  of  its  development  and  all 
characteristic  marks,  and  ho  should  place  this  record  on 
file  for  reference.  In  many  legal  battles  such  a  record 
has  been  of  value  in  deterinining  the  right  of  inheritance 
and  has  aided  in  dealing  justice  where  fraud  has  been 
attempted.  Male  children  have  been  substituted  for 
female,  living  children  for  those  bom  dead,  and  a  perfect 
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child  for  a  moDSter  who  would  not  be  recognized  as  a 
legal  heir. 

Insanity. — Under  this  heading  we  shall  not  consider 
those  cases  in  which  the  insanity  is  marked  by  hallucina- 
tions and  impairment  of  all  functions,  but  preferabl^*^ 
those  in  which  only  a  careful  study  will  enable  the  medi- 
cal witness  to  determine  whether  the  patient  in  question 
is  or  is  not  sane,  and  those  who  are  feigning  insanity. 

No  definite  law  can  be  laid  down  as  to  what  constitutes 
insanity;  all  symptoms  nuist  therefore  be  carefulh- 
studied  and  deductions  drawn  from  them  for  the  benent 
of  the  court. 

Persons  displaying  unnecessary  hatred  to  those  about 
them  are  often  presented  for  examination  as  to  their  san- 
ity, as  this  characteristic  is  offered  in  evidence  in  case  of 
criminal  proceedings  against  them ;  but  unless  it  can  be 
shown  that  there  is  some  impairment  of  the  faculties  of 
attention,  comparison,  and  volition,  the  individual  can- 
not be  adjudged  insane.  The  faculties  should  be  ex- 
amined when  the  patient  is  not  conscious  of  the  object 
of  the  visit  made.  Ordinary  subjects  of  general  conver- 
sation should  be  used  in  this  examination  and  mental 
note  made  of  any  and  all  irregularities,  which  can  be  re- 
duced to  writing  as  soon  as  possible  after  the  examination 
is  concluded.  During  the  examining  visit  some  subject 
should  be  introduced  which  requires  that  the  patient 
shall  write  a  letter  of  his  own  composition  which,  in 
ffcnuine  cases  of  insanity,  will  give  evidence  of  the  con- 
dition that  can  readily  be  demonstrated.  Patients  of  this 
nature  should  be  repeatedly  examined,  as  many  of  them 
present  lucid  intervals. 

Perhaps  the  most  common  condition  in  which  the  aver- 
age practition(>r  is  called  to  testify  is  that  of  setting  aside 
a  will,  the  charge  usually  being  made  that  at  the  time  of 
execution,  or  possibly  of  alteration,  the  patient  was  not 
of  sound  mind.  When  attending  a  case  in  what  appears 
to  be  the  last  illness,  the  physician  should  note  carefully 
the  patient's  mental  condition  from  visit  to  visit,  and  he 
should  preserve  a  record  of  these  observations,  in  order 
that  he  may  be  able,  if  called  as  a  witness,  to  state 
whether  the  supposed  irregularities  were  due  to  a  weak- 
ened mental  condition  or  to  an  eccentric  disposition. 

In  the  case  of  criminals  for  whom  is  entered  a  plea  of 
insanity,  a  careful  study  of  their  history  and  the  facts 
and  conditions  of  the  crime  committed  will  usually  clear 
up  the  medical  aspe<^t  and  enable  the  physician,  when  on 
the  witness  stand,  to  be  sure  of  his  ground. 

A  sane  person  will  be  found  to  have  a  motive  for  the 
crime,  be  it  plunder  or  revenge;  he  is  often  assisted  in 
the  crime  and  will  at  first  usually  deny  guilt,  except  in 
cases  in  which  the  motive  for  the  crime  is  notoriety,  as 
in  the  assassinations  of  Presidents  Garfield  and  McKinley. 
An  insane  person  will  have  no  motive,  or  only  a  fancied 
one,  for  the  commission  of  the  crime,  and,  instead  of  one 
victim,  as  would  be  the  case  if  the  murderer  were  a  sane 
])er8on,  he  will  often  kill  several,  perhaps  those  most  near 
and  dear,  un<l  will  make  no  attempt  to  cover  up  his  tracks 
or  deny  the  act. 

Lt^e  Jnnuntnre. — Where  life  insumnce  is  concerned,  the 
medical  witness  is  of  iniportauce  in  determining — for  the 
satisfaction  of  the  heirs  of  the  deceasi'd,  of  the  company 
carrying  the  liability,  and  of  therourt,  if  legal  action  has 
been  started— as  to  whether  death  was  tlie  result  of 
natural  or  of  violent  means.  In  the  case  of  a  natural 
death  it  is  important  to  learn  how  long  the  individual 
had  suffered  from  the  disease  that  c^iused  death,  and 
whether  or  not  there  were  predisposing  chronic  ])atho- 
logical  conditions  existing  prior  to  the  issuance  of  the 
policy  covering  the  case  involved.  On  the  other  hand, 
if  death  resulted  from  violence,  it  is  neces.sary  to  ascrer- 
tain  whether  the  cause  was  criminal,  accidental,  or  sui- 
cidal. 

Accident  insumnce  having  now  bec(mie  an  extensive 
business  the  attention  <»f  the  profession  is  frequently 
called  to  cases  that  require  the  utmost  care  in  arriving  at 
a  definite  opinion.  Diabetic  ulcenitions  are  stat<*d  to  be 
the  result  of  trauma  (a  wound  r(*ceived  in  a  barroom 
fight  or  an  injury  caused  by  a  fall) '  or  a  syphilitic  ulcer- 


ation is  claimed  to  be  the  result  of  a  burn,  and  so  on 
through  the  entire  list  of  diseased  conditions  that  pro- 
duce lesions  which  can  be  charged  to  an  accident. 

Shrewd  criminals  often  conceive  unique  plans  for  de- 
frauding insurance  companies,  and  the  medical  witm^ss 
must  always  be  on  the  alert  for  such  surprises.  Post- 
mortem examinations  should  always  be  insisted  upon 
when  a  case  is  not  absolutely  clear. 

PartneraJiip, — Agreements  are  often  entered  into  by 
members  of  the  medical  profession  for  mutual  benefit  and 
a  firm  name  selected.  The  basis  for  settlement  is  decided 
upon  and  division  made  accordingly,  but  no  legal  respon- 
sibility is  assumed  by  one  for  the  other,  and  each  mem- 
ber of  the  firm  is  alone  responsible  for  errors  made  in  his 
professional  work.  Should  the  firm  enter  jointly  into 
outside  investments,  they  then  become  liable  under  the 
law  to  the  same  extent  as  do  the  regular  commercial 
unions. 

Fcen. — The  question  of  fees  has  ever  been  a  hanl  one 
for  the  medical  profession.  The  courts  have  ruled  that 
no  one  is  so  good  a  judge  as  to  the  numl>er  of  visits  nec- 
essary to  be  made  in  a  given  case  as  the  me<iical  attendant, 
and  he  can  so  render  an  account.  In  several  States  fee 
bills  have  been  enacted  regulating  the  maximum  amoimt 
to  be  charged  for  certain  classes  of  work.  As  nearly 
every  case — especially  those  wherein  the  amount  of  the 
bill  rendered  is  claimed  to  be  exorbitant — possc»sses  cer- 
tain complications,  it  is  not  hard  for  expert  opinion  to 
prove  to  the  court  or  jury  that  the  fee  charged  is  not  ex- 
cessive. By  far  the  most  common  questicm  that  arisi>s  in 
this  connection  is  not  the  amount,  but  who  shall  pay  the 
fee.  A  prominent  Cincinnati  surgeon  recently  sued  a 
corporation  for  servi(!e8  rendered  an  employee  and  lost 
his  case,  the  court  ruling  that  the  defence  had  proven 
that  the  individual  who  employed  the  doctor,  although 
he  was  connected  with  their  concern,  had  no  authority 
to  make  contracts,  and  was  simply  acting  as  a  messenger 
for  the  injured  person,  and  that  tht>  patient  must  be 
looked  to  for  liquidation  of  the  account. 

When  answering  calls  where  it  is  probable  that  the 
individual  requiring  the  service  will  lie  unable  to  pay  for 
the  same,  the  physician  should  ask  some  one  in  authority 
to  become  re8ponsii)le.  It  is  not  sufficient  for  a  person  in 
authority  simply  to  ask  the  medical  man  to  assume 
charge  of  a  case,  he  must  also  agree  to  settle  for  the  ser- 
vice rendered ;  otherwise  liability  can  be  denied  and  this 
defence  will  be  sustained  by  the  court.  In  nearly  all 
sections  of  the  United  States  this  ruling  has  prevailed 
where  medical  men  have  been  called  to  attend  an  injured 
passenger  or  employee  by  local  agents,  conductors,  and 
other  minor  officials  of  railway  companies.  The  same 
ruling  applies  in  cases  in  which  ))arents  have  requested 
attendance  up(m  their  children  of  legal  age ;  the  patient 
being  considered  liable  while  the  parent  is  looked  upon 
as  a  simple  messenger  without  liability.  In  the  case  of 
the  wife,  legally  absent  from  home,  the  husband  is  held 
to  be  responsible  for  medical  attention  rendered;  if,  on 
the  other  hand,  she  is  not  legally  absent,  she  alone  is 
considered  responsible. 

Consent  of  Patient, — In  cases  of  injury,  or  in  those  in 
which  it  has  been  determined  that  an  operation  is  neces- 
sary, it  should  always  be  the  rule  to  obtain  the  consent 
of  the  patient  to  do  whatever  is  necessary  after  adminis- 
tration of  the  amesthetic.  In  case  tlu^  patient  is  not  in  a 
condititm  to  understand,  or  if  the  patient  is  a  minor,  then 
the  constant  of  a  responsible  member  of  the  family  or 
guardian  should  be  obtained.  Occasionally  one  meets 
with  cases  in  which  the  indivi<iual  claims  to  jirefer  di^ath 
to  the  loss  of  a  limb,  and  if  he  still  persists  in  this  view 
after  all  the  facts  are  set  forth,  his  wish  must  be  re- 
spected. It  is  needless  to  say  that  every  avenue  for  a 
malpractice  attack  must  be  carefully  guardetl  either  by 
securing  in  advance  reliable  disinterested  witnes.ses  or  by 
resigning  the  case  if  another  practitioner  can  be  found 
wh{)  is  willing  to  assume  charge. 

(.'onsent  procure<l  by  iiiisrei)resentationhas  no  standing 
in  law. 

Mr.  Bi>njamin  Vaughan  Abbott,  in  his  excellent  article 
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•on  tills  subject  ta  the  fl  rat  edition  of  the  Handbook,  cltca 
a  case  of  much  iDtertst.  as  follows:  "A  laiiy  became  sus- 
picious that  ahousfmaiUiD  lii^r  employ  liad  become  pre); 
nant,  taxed  her  with  It.  uod  gave  lier  notice  of  iIisniiR»il. 
She  denied  it.  Tiiu  lady  sent  for  lier  fnniily  pbysician 
aod  ordered  tbe  girl  to  go  to  her  room  anil  submit  to  an 
«xamiuatloD.  Tbt  girl  protested,  but  went  to  Ilie  room 
followed  by  t)ie  pbysicku.  She  objected  to  eacb  of  tbe 
doctor's  requirements,  as  to  removing  her  clulliiiig,  etc. 
Hewerer,  slie  obeyed,  remonstrating  all  the  while,  and 
tbe  usual  examiuation  was  made,  resulting  in  the  doctor 
being  saiisticd  that  tbe  charge  was  groundless.  But  the 
mistress  dismissed  her,  not withs landing,  A  lawsuit  was 
brought  on  belialf  of  the  girl  against  the  physician,  for 
^magi'9  for  assault.  The  case  was  several  times  dis- 
vussed  in  court,  with  the  final  result  in  tbe  physician's 
favor.  The  courts  considered  tliat  although  the  girl  re- 
monstrated, yet  as  she  went  to  her  room,  undressed,  and 
lay  down  to  be  examined,  all  without  being  forced,  the 
cxamiDnttoD  did  not  take  place  in  a  legal  sense  without 
ber  consent.  It  was  a  case  of  reluctant  obedience  to 
arbitrary,  wrongful  command,  as  distinguished  from  a 
forcible  conipulsion  which  she  was  powerlens  to  retilat." 

Bmergfiieiet. — While  there  is  Dodeflnlle  law  covering 
tbe  rights  of  the  profession  at  large  In  emergencies,  tijo 
courts  would  no  doubt  sustain  any  action  neceKsary 
for  tbe  well-being  and  safetv  of  the  public.  HeaUn 
olficers  are  eiveu  a  wide  latitude  In  all  matters  of  public 
liygtene  and  safety  and  should  always  be  appealed  to  if 
jtossible. 

Jielatioii  of  Phyitieian,  and  Patient— TXk  relation  of 


of  the  physician  would  in  all  probability  render  him 
liable  in  a  suit  for  damages.  Ablwtt'  reports  a  case 
From  tbe  Hichigan  courts  in  which  a  pbyaiclau  was  as- 
sessed damages  for  allowing  a  non-ineilical  man  to  be 
present  and  render  slight  assistance  at  an  obstetrical 
case,  notwithstanding  tbe  fact  that  the  physician  showed 
that  circumstances  required  his  being  accompanied  by 
the  man  in  question,  and  that  there  was  no  other  protec- 
tion from  the  prevailing  storm  than  tbe  room  In  which 
the  woman  was  contlned. 

In  damage  suits  the  ruling  has  been  made  that  tbe  at- 
tending physician  may  testify  as  to  what  the  patient  said 
regarding  the  manner  in  which  the  accident  occurred,  It 
being  held  that  the  law  in  its  strict  scute  refers  to  those 
things  necessary  for  the  physician  to  know  regarding 
family  history,  habits,  etc..  for  the  proper  treatment  of 
tbe  case,  and  not  to  voluntary  admissions  made  during 
tbe  visit.  This  ruling  would  not  hold  in  criminal  coses 
It  the  patient  should  admit  that  a  wound  liad  been  re- 
ceived while  doing  a  dishonest  act.  Here  the  ruling  has 
been  made  that  this  is  imparted  in  confidence  and  must 
not  be  revealed  under  any  circumstances.  On  the  other 
bond,  tbe  law  will  not  protect  a  third  party,  guilty  of 
crime,  but  will  allow  the  testimony  of  the  attending  pby- 
tdcian  to  assist  in  conviction.  To  illustrate,  we  will  con- 
sider the  case  of  a  young  woman  dying  as  a  result  of 
criminal  abortion.  Here  ail  the  facts  were  given  the  at- 
tending pbysician  as  a  dving  statement.  This  was  ad- 
mUaible  as  evidence  to  aid  in  the  conviction  of  those  re- 

Sonaible  for  her  condition.  In  the  case  of  State  t», 
erson.  tbe  latter  was  cluirged  with  liaviug  caused  the 
death  of  one  Withcy  by  the  administration  of  arsenic. 
Id  this  case  the  physician  who  attended  WIthey  in  his 
bat  Illness  was  allowed  to  testify  as  to  what  he  saw  and 
beard.  This  was  sustained  by  the  Court  of  Appeals 
under  the  ruling  that  the  law  was  tu  protect  the  patient 
and  physician  in  legitimate  communications,  not  to  shield 
criminals. 

Willt. — It  is  not  often  that  the  physician  is  concerned 
In  tbe  drawing  of  such  documents,  and  it  should  be 
SToided  if  possible,  especially  if  compticated  details  are 
to  be  arranged  or  the  doctor  is  to  be  a  Ijencficiary.  In 
CMe6  of  emergency  it  may  be  necessary  for  the  attending 
pbysician  to  draw  up  ibe  will,  in  which  case  any  simple, 
but  clear,  form  will  be  sufflclent.    Have  the  instrument 


signed  and  witnessed  by  three  or  more  competent  indi- 
viduals and  deliver  the  document  into  safe  hnnds. 

Mark  A.  Browin, 

'  Tajlor'a  Hedloil  Jui-lgprudeiice. 
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PHYSICIANS:  RELATIVE  NUMBER  AS  COMPARED 
WITH  EXISTING  POPULATIONS.— Tbe  relaiivenum- 
ber  of  physicians  in  any  country  or  population  depends 
upon  many  circumstances  and  conditions,  such  as  the  laws 
governing  the  practiceof  medicine,  tbe  progress  of  medi- 
cal education,  the  prevalence  of  empiricism,  and  many 
other  social  coudilions. 

In  some  countries  the  number  may  be  ascertained  from 
the  ligures  of  tbe  census ;  in  others,  as  In  Germany,  from 
careful  enumerations  of  the  medical  profession  made  by 
the  Government. 

In  tlie  United  States  at  tbe  present  time  certain  medi- 
cal directories,  issued  at  frequent  intervals,  contain  this 
information,  with  an  approximate  degree  of  accuracy. 

Tbe  following  tables  present  the  numbers  of  phyaictans 
per  10,000  of  the  population  in  each  of  tbe  United  States 
in  the  two  years  1898  and  19(B: 
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Examination  of  the  foregoing  table  shows  that  tbe 
ratio  of  physicians  in  the  United  States  has  Increased 
from  1S.4  per  10,000  inhabitants  In  I6B8  to  15.9  in  1902. 
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The  retfo  liad  iQcrcBsed  in  pach  of  26  States  and  Teni- 
9.  aiid  liad  di'creuwK)  in  19.    Alaskit  aiid  ibn  Indian 
Terrilory  uru  included  in  the  second  list,  but  nut  in  tlie 

fltBt. 

The  Slates  in  wbich  eillier  the  increase  or  decrease  ap- 
pears to  have  been  excessive  are  Iowa  aniJ  Arizona,  with 
dccreaae  of  23  and  24  per  cent,  respectively,  and  Kansas, 
Wyomin);.  Oklaliama.  Nebraslia.  and  tiouth  Dakota  with 
Increase  of  SS.  39.  43,  S5,  and  ST  per  cent,  respectively. 

The  map  or  chart  sliowD  hercwilh  was  constructed  tnr 
the  jear  1898  and  presents  the  ratio  of  pltysii ' 
population  by  tn(»Ds  of  different  shadinj^s.  black  indi- 
Cftting  the  highest  ratio. 

The  inrormalion  obtained  from  these  figures  "   ' 

deemed  to  be  only  approximately  accurate,  sinw 
esseDtial  factors,  namely.  Ihe  directory  list  of  physiciani 
and  the  census  enumeration  of  the  population,  wilb  thi 
necessary  estimates  for  iutercensal  years,  cannot  be  re 
carded  as  strictly  correct  in  a  rapidly  growing  country 
Hke  the  United  Stales,  subject  to  the  constant  ctianee 
which  attends  llie  migrslion  of  population,  not  only 
from  foreign  countries  to  the  United  Slates,  but  also 
From  one  State  to  another. 

In  general,  however,  the  figures  for  the  larger  Slates, 


and  in  Porto  Itico  and  the  Philippines  less  than  1  per 
10,000. 

The  relative  number  of  pliysicians  in  other  countries  is 
generally  less  tiian  it  is  in  the  United  States.     Printing* 

Etiblished  the  following  figures  in  1901  for  the  principal 
uropean  countries: 

Number  of  phyaielans  and  surgeons  to  each  10,000  in- 
habitants:  Id  Germany,   5.1;  in   Austria.  4.1:  in  Hun- 
Eary.  2.8;  in  Kaly.  8.3;  in  Switzerland,  6.1;  in  Prance. 
9:  in  Spain,  T.I:  in  Belgium,  5.2;  in  England.  6.1;  In 
Scotland,  7,7;  in  Ireland,  6.6;  in  Denmark,  8.4;  in  Nbr- 
in  Sweden,  2.T;  in  Russia  (European),  3.7. 
'he  numlier  of  homicopHthtc  physicians  in  the  prin- 
cipal states  nt  the  Qennan  Empiro  were  as  follows: 

In  Wflrliemlieiv  BO  or  3.7  per  oe 

. .- 0.9  of  one  permni.  of  tlje  whole  ni 

" " of  cMiB perninl.  of  Ih — "— ' — 


tuhiTiit  rntiabltuiu  ut  EacU 
Hi'gutcrod  FbjaiiTlu. 


Fio.  G193.— iUitlu  of  PlJj^lBiu  Ui  ttie  Pupiilt 


The  Hgurea  for  the  Philippine  Islands.  Hawaii,  and 
Porto  Rico  arc  not  given  in  the  table,  since  they  can 
hardly  be  regarded  as  valuable  lor  purposes  of  com- 
parison.   The  ratio  in  Hawaii  is  stated  to  be  3  per  lO.OOll, 


7,374,  or  5.1  per  10.000.  i 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


Plifslelans. 
PItfrlaiils. 


In  the  whole  of  Prussia  there  were  registered  in  1900 
16.100  physicians,  956  dentists,  and  8.118  apothecaries.* 

Prinzing  also  states  that  quackery  has  gained  so  strong 
a  foothola  in  German v  as  to  demand  energetic  measures 
for  its  suppression.  Weavers,  barbers,  slioemakers.  and 
persons  of  other  ordinary  occupations  are  often  found 
practising  as  physicians. 

The  relative  number  of  quacks  in  1898  in  the  principal 
German  states  were  as  follows*  In  Saxony,  10.4  per 
10,000;  in  WQrttember^,  5.5;  in  Prussia,  5.8;  in  Bavaria, 
4.5;  in  Baden,  2.9;  in  Hesse,  2.9;  in  Alsace-Lorraine,  1.8. 

The  veterinary  surgeons  in  Germany  at  the  last  enu- 
meration were  8,813  in  number,  and  when  compared 
^i^  the  class  of  patients  whose  ills  they  are  called  upon 
to  relieve,  were  found  to  be  in  the  proportion  of  1  to 
every  1,240  horses  and  every  5,677  head  of  cattle. 

The  proportion  of  physicians  in  the  cities  is,  as  might 
be  expected,  much  greater  than  that  of  the  rural  districts. 
For  example  in  Germany  in  1876,  in  the  cities  and  towns 
having  more  than  5,000  inhabitants  in  each,  the  ratio  of 
physicians  was  7.5  to  each  10,000  inhabitants,  and  in  the 
rund  districts  only  1.8  per  10,000.  These  figures  had  in- 
creased respectively  to  8.4  and  2.4  in  1898.  f 

The  ratios  of  physicians  in  the  great  cities  of  Europe 
and  the  United  States  were  as  follows  during  the  years 
named:  London  (1895),  12.8  per  10,000  population; 
Paris  (1896),  9.7;  Berlin  (1900)  14.1;  Vienna  (1896).  13.0; 
Brussels  (1897),  14.7;  Budapest  (1896).  16.4;  Madrid 
(1899),  24.4;  New  York  (1901).  17.1;  Chicago  (1901), 
20.5;  Philadelphia  (1901).  21.8;  St.  Louis.  26.8;  Boston, 
26.8;  Baltimore,  23;  Cleveland,  21.9;  Buffalo.  19.6:  San 
Francisco,  31.5.  Samuel  W,  Abbott. 
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PITYRIASIS  ROSEA.— Pityriasis  rosea  is  a  disease  of 
the  skin  characterized  by  the  development  of  symmetii- 
cally  distributed  patches,  roundish  or  circinate  in  outline, 
slightly  scaly  ana  of  a  faint  red  color.  It  is  one  of  the 
rarer  dermatoses.  The  disease  has  been  described  under 
sevend  names.  Pityriasis  rosea,  the  name  given  it  by 
Gibert,  is  the  one  nearly  universally  used  now.  It  was 
desCTibed  by  Hebra  under  the  name  herpes  tonsurans 
maculosus,  and  by  Bazin  under  th^  title  pityriasis  macu- 
lata  et  circinata. 

Symptomatology. — The  eruption  occurs  in  two  forms, 
the  macular  and  the  circinate.  Probably  the  first  lesion 
in  both  forms  is  a  very  small  pinkish  macule  or  papule 
which  rapidly  spreads  to  form  the  characteristic  macule 
or  patch  of  the  disease.  In  the  macular  type  the  lesions 
are  roundish  patches,  gradually  fading  into  the  healthy 
skin,  of  a  pinkish  color  and  covered  with  fine  branny 
scales.  These  patches  vary  in  size  from  one-sixteenth  to 
three-quarters  of  an  inch  in  diameter,  and  are  of  a  reddish 
to  fawn  color.  Frequently  the  periphery  of  the  lesions 
will  show  the  erythematous  color  while  the  centre  will 
be  fading. 

The  circinate  type  of  the  disease  dilTcrs  from  the  macu- 
lar in  that  the  tendency  of  the  patches  to  spread  per- 
ipherally is  more  markeil.  In  this  form  the  border 
spreads  while  the  centre  fades.  The  typical  lesion  of 
this  form,  therefore,  is  a  more  or  less  circular  patch  with 
a  pinkish  border  and  a  fawn-colored  scaly  centre.  Adja- 
cent patches  of  this  sort  may  coalesce  and  tlius  form 
peculiar  gyrate  figures.  These  patches  do  not  usually 
become  larger  than  an  inch  in  diameter.  By  the  time 
they  reach  that  size  the  reddish  border  breaks  up  aud 
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fades  out,  leaving  the  characteristic  fawn-colored  stains 
of  the  disease.  The  lesions  are  apt  to  occur  in  successive 
crops,  so  tliat  it  is  possible  to  see  at  one  time  the  minute 
papules  of  the  beginning  of  the  disease,  along  with  the 
patches  and  circinate  figures  of  a  later  stage  of  the  proc- 
ess. At  times  the  eruption  remains  papular  for  the  most 
part  throughout  its  entire  course,  only  a  few  patches  or 
circinate  figures  developing. 

Brocq  called  attention  to  the  fact  that  a  single  primary 
patch,  usually  of  large  size  and  situated  upon  the  abdo- 
men, preceded  by  ten  days  or  two  weeks  the  general 
eruption,  and  this  observation  has  been  confirmed  by 
other  dermatologists. 

The  extent  of  the  eruption  varies  ver^  greatly.  In 
some  cases  it  is  confined  to  one  or  two  regions,  but  most 
frequently  it  is  widely  distributed.  It  occurs  by  prefer- 
ence on  the  front  and  sides  of  the  abdomen,  over  the 
chest  and  on  the  buttocks,  and  on  the  sides  of  the  neck. 
It  may  be  universal,  but  it  rarely  develops  on  the  face 
or  below  the  elbows  and  knees.  There  is  also  consider- 
able variation  in  different  cases  in  the  color  of  the  le- 
sions, which  at  times  show  an  inflammatory  red  but  more 
frequently  a  pinkish  or  fawn  color.  The  eruption  usu- 
ally disappears  in  from  two  or  three  weeks  to  two  or 
three  months,  but  cases  not  infrequently  last  longer, 
even  for  four  or  six  months. 

The  appearance  of  the  eruption  is  usually  preceded  by 
a  slight  rise  of  temperature  with  general  malaise,  but 
these  systemic  manifestations  are  usually  so  slight  as  to 
pass  almost  unnoticed.  Th^re  may  be  some  enlargement 
of  the  lymphatic  glands.  This  may  be  confined  to  the 
submaxillary  and  post-cervical  glands.  At  times  also  the 
axillary  and  inguinal  glands  show  slight  painless  en- 
largement. There  is  slight  itching,  particularly  at  night, 
or  when  the  patient  gets  overheated,  but  it  is  not  of 
severe  character  and  causes  little  or  no  annoyance. 

Etiology. — The  etiology  of  the  disease  is  unknown. 
Like  the  exanthemata  and  other  toxic  eruptions  it  occurs 
most  frequently  in  children.  It  was  thought  by  Hebra 
to  be  a  mycotic  affection,  and  this  view  still  has  its  advo- 
cates. Its  symmetrical  distribution,  the  accompanying 
slight  febrile  disturbance,  and  the  character  of  the  erup- 
tion seem  to  indicate  that  it  is  closely  allied  to  erythema 
multiforme.  ' 

Hi8TOP.\THOLooY. — Microscopically  the  changes  found 
are  those  of  a  slight  inflammatory  process  in  the  skin. 

Diagnosis. — The  exceedingly  trivial  character  of  the 
systemic  disturbances  and  the  duration  of  the  eruption 
serve  to  distinguish  it  from  the  exanthemata.  From 
psoriasis  and  widely  distributed  forms  of  seborrhoeic 
eczema  occurring  in  small  patches,  it  is  distinguished  by 
the  lack  of  infiltration  of  the  patches,  the  much  lower 
grade  of  inflammation,  and  the  character  of  the  scales, 
the  fine  branny  scales  of  pityriasis  rosea  presenting  no 
similarity  to  the  coarser  scales  of  psoriasis  and  seborrhoeic 
eczema.  From  tinea  circinata  it  is  distinguished  by  its 
much  wider  distribution,  the  rapid  development  of  the 
lesions,  and  the  absence  of  the  ringworm  fungus.  It  is 
most  likely  to  be  confused  with  the  squamous  and  circi- 
nate syphilidcs,  from  which  it  is  distinguished  by  more 
rapid  development,  less  scaling,  absence  from  the  face 
and  hands,  and  the  absence  of  concomitant  symptoms  of 
secondary  syphilis. 

Treatment. — The  disease  requires  very  little  treat- 
ment. Constitutional  treatment  should  be  symptomatic. 
Certain  authorities  think  they  have  seen  benefit  from  the 
use  of  salicylic-acid  compounds.  A  mild  antipruritic 
dusting  powder,  or  lotion  or  salve  is  all  that  is  necessary 
in  the  way  of  local  treatment.        William  Allen  Pu^. 

PITYRIASIS  RUBRA.— Pityriasis  rubra  is  a  dermatitis, 
usually  subacute  or  chronic  in  intensity,  in  all  but  the 
most  exceptional  cases  universal,  and  characterized  by 
abundant  dry  desquamation.  Other  names  by  which  the 
condition  is  known  are  dermatitis  exfoliativa  (Wilson), 
pityriasis  rubra  aigu  (I)evergie),  ery throdermie  exfoliante 
(Besnier).     It  is  a  rare  di.sease. 

Symptomatology. — The  disease  may  begin  primarily 
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as  pityriasis  rubra,  or  it  may  develop  upon  other  inflam 
matory  dermatoses.  When  occurring  primarilv  it  may 
begin  in  either  of  two  ways.  In  some  cases  it  begins  as 
a  diffuse  hyperaemia,  whicli  increases  until  the  skin  be- 
comes a  bright  red,  and  with  the  increase  in  redness  there 
is  the  development  of  the  characteristic  desquamation. 
In  other  cases  it  begins  as  circumscribed  red  scaly 
patches.  These  spread  peripherally  and  new  patches 
form  at  the  same  time,  until  the  entire  surface  becomes 
involved  in  the  process.  In  the  early  stages  of  the  dis 
ease  the  skin  is  of  a  bright,  hvpenemic  red  color,  which 
fades  on  pressure,  and  the  induration  is  very  slight.  As 
the  process  becomes  older  the  redness  becomes  of  a  deeper 
hue,  and  in  some  cases  has  presented  a  markedly  venous 
character.  There  is  also  at  times,  even  when  arsenic  has 
not  been  used,  the  development  of  marked  pigmentation 
in  the  skin.  The  true  color  of  the  skin  is  more  or  less 
concealed  by  the  abundant  grayish  scales  which  cover  it. 
The  abundance  of  this  desquamation  is  one  of  the  most 
salient  characteristics  of  pityriasis  rubra.  The  scales  are 
dry  and  grayish  in  color;  at  times  they  are  fine,  but  usu- 
ally, except  on  the  face,  they  occur  as  thin  papery  flakes. 
On  the  palms  and  soles  the  homy  epidermis  exfoliates  in 
large  flakes,  which  may  at  times  amount  to  masks  of  the 
parts.  The  scales  are  easily  detached  and  quickly  reform. 
A  quart  or  more  of  scales  may  be  produced  in  twenty - 
four  hours,  so  that  they  can  be  collected  by  the  handful 
from  the  patient's  bed.  There  is  usually  very  slight  in- 
duration of  the  skin,  although  after  the  disease  has  per- 
sisted for  a  long  time  the  skin  may  become  considerably 
indurated  and  stiffened  as  a  result  of  the  chronic  inflam- 
matory process.  Rarely  is  there  any  free  exudate. 
Except  for  perspiration  the  skin  is  dry,  although  a 
certain  amount  of  weeping  and  even  the  formation  of 
bullee  have  been  described.  When  we  come,  however, 
to  cases  of  this  character,  accompanied  by  bulls  and*  free 
exudation,  t^e  border-line  between  this  disease  and  pem- 
phigus foliaceus  becomes  confusing. 

There  is  more  or  less  involvement  of  the  appendages 
of  the  skin.  The  growth  of  the  hair  is  interfered  with 
and  much  falling  of  the  hair  takes  place.  At  times  the 
accumulation  of  scales  underneath  the  nails  causes  them 
to  be  raised  up  and  thrown  off.  Again  the  nails  may 
become  thin  and  softened  and  stunted  or  lost  entirely. 
In  some  cases  the  nails  become  thick  and  rough  and 
striated.  The  secretion  of  sweat  is  usually  much  dimin- 
ished, but  there  may  be  an  increase  on  such  parts  as  the 
axilla)  and  genito-crural  fold.  The  tongue  in  most  cases 
is  bright  nS,  undoubtedly  due  to  the  exfoliation  of  the 
epithelium,  which  is  washed  away  in  the  saliva. 

The  subjective  symptoms  are  relatively  unimportant. 
In  rare  cases  the  itching  is  severe,  but  usually  it  is  of 
trivial  character  or  absent.  The  sensation  is  more  apt  to 
be  one  of  tenderness,  burning,  and  stiffness  of  the  skin. 
The  onset  of  the  disease  is  usually  accompanied  by  a 
temporary  febrile  disturbance,  which  may  recur  with 
each  exacerbation  of  the  process.  Except  for  such  slight 
disturbances  there  may  l)e  no  positive  illness,  although 
there  is  usually  an  indefinite  lowering  of  the  general 
physical  tone,  which  becomes  more  marked  as  the  disease 
progresses.  Ijjitcr  on,  the  patients  become  anaemic, 
cachectic,  and  emaciated,  and  thus  become  the  ready 
prey  to  intercurrent  affections.  Insanity,  and  otheV 
mental  and  nervous  disturbances  have  been  noted  in  a 
number  of  the  cases. 

The  acute  cases  are  often  accompanied  by  very  violent 
constitutional  symptoms,  with  all  the  evidences  of  grave 
septic  or  nutritional  disturbance.  The  temperature  may 
range  as  high  as  105°  or  106*  F.  There  may  be  great 
depression,  diarrha?a,  rigors,  and  a  typhoid  condition, 
and  death  may  occur  in  one  or  two  weeks. 

Etiolooy. — The  cause  of  the  disease  is  unknown.  It 
is  probable  that  several  conditions,  essentially  different, 
present  this  complex  of  symptoms.  It  is  rare  in  children 
and  occurs  most  frequently  after  middle  life.  It  is  more 
frequently  observed  in  men  than  In  women.  Crocker 
thinks  there  is  a  close  relationship  between  acute  rheu- 
matism and  gout  and  pityriasis  rubra,  eleven  out  of  eigh- 


teen cases  which  he  analyzed  having  shown  this  relation 
ship.  Jadassohn  has  pointed  out  the  frequency  of  the  as- 
sociation  of  tuberculosis  in  some  form  with  pityriasis  ru- 
bra. It  is  recognized  that  pityriasis  rubra  may  supervene 
upon  psoriasis,  eczema,  and  other  inflammatory  affections. 
Brocq  has  seen  a  severe  acute  attack  brought  on  by  the 
vigorous  application  of  chrysarobin,  and  Crocker  has 
seen  it  follow  vigorous  inunctions  with  mercurial  oint 
ment  and  tlie  external  use  of  arsenic.  Stelwagon  has 
seen  it  develop  on  the  extremities  after  the  use  of  quinine 
by  patients  who  had  an  idiosyncrasy  as  reganls  that  drug. 
As  an  exciting  cause,  sudden  chilling  of  the  body  has  in 
some  cases  seemed  to  have  a  direct  relationship  to  the 
development  of  the  disease,  and  in  other  cases  it  has  been 
excited  by  alcoholic  debauches. 

Pathology. — Microscopically  the  disease  shows  noth- 
ing to  differentiate  it  from  other  simple  inflammatory 
processes  in  the  skin.  There  are  the  usual  changes  of  a 
superficial  dermatitis,  and  when  the  disease  has  persisted 
for  a  long  time  there  are  the  connective-tissue  changes 
characteristic  of  chronic  inflammation  of  the  skin.  Sev- 
eral efforts  have  been  made  to  discover  central  or  per- 
ipheral nerve  changes  in  connection  with  the  disease,  but 
without  definite  findings. 

Diagnosis. — The  involvement  of  the  entire  skin,  which 
occurs  in  all  but  the  rarest  cases,  the  profuse  dry  desqua- 
mation, the  slight  induration,  together  with  the  rapid 
development,  arc  the  prominent  characteristics  of  the 
disease. 

If  it  is  admitted  that  psoriasis  or  a  squamous  eczema 
could  become  absolutely  universal  and  of  uniform  type 
of  eruption  throughout,  it  is  possible  that  they  might  be 
confused  with  pityriasis  rubra.  It  is  hardly  likely,  how- 
ever, that  this  ever  occurs.  A  universal  psoriasis  could 
be  differentiated  by  the  gradual  development,  the  greater 
induration  of  the  skin,  and  the  thick,  silvery  white,  close- 
ly adherent  scales  of  that  disease,  and  the  hemorrhagic 
Suncta  following  the  forcible  removal  of  the  scales.  It 
i  hardly  conceivable  that  an  eczema  could  show  a  uni- 
form type  of  eruption  over  the  entire  body,  such  as  is 
seen  in  pityriasis  rubra.  Additional  points  of  distinction 
from  eczema  would  be  the  yellowish  crusts  of  eczema, 
the  presence  of  more  or  less  free  exudate,  less  rapid  on- 
set, greater  induration  of  skin,  more  itching,  and  less  evi- 
dence of  constitutional  disturbance. 

The  two  conditions  with  which  pityriasis  rubra  is  likely 
to  be  confused  are  pemphigus  foliaceus  and  pityriasis 
rubra  pilaris.  In  pemphigus  foliaceus  there  is  the  oc- 
currence of  flaccid  bulla?,  which,  if  not  seen  themselves, 
at  least  leave  traces  of  their  existence  in  imdermined 
borders  of  epidermis  and  in  the  excretion  of  scrum  and 
pus,  which  dries  in  crusts  upon  the  surface  and  gives 
rise  to  the  sickening  characteristic  odor  of  pemphigus 
foliaceus.  Pityriasis  rubra  pilaris  does  not  develop  so 
rapidly  as  pityriasis  rubra,  is  not  so  likely  to  be  uni- 
versal, is  accompanied  by  much  greater  induration  of 
the  skin,  and  shows  the  characteristic  papules,  which 
are  entirely  absent  in  pityriasis  rubra.  These  rough, 
dry,  horny  papules,  capping  the  hair  follicles  and  giving 
the  skin  the  nutmeg-grater  appearance,  that  are  seen 
on  the  back  of  the  fingers  and  hands  in  pityriasis  rubra 
pilaris,  are  entirely  absent  in  pityriasis  rubra. 

Treatment. — The  patients  are  made  much  more  com- 
fortable by  emollient  local  applications.  The  essential 
thing  is  to  keep  the  skin  thoroughly  lubricated.  This 
may  be  done  with  vaseline,  rose  ointment,  olive  oil,  lano- 
lin, or  mixtures  of  these  in  the  form  of  liniments.  The 
internal  treatment  is  symptomatic,  and  is  directed  toward 
building  up  the  patient's  general  health.  Arsenic  and 
quinine  have  both  been  advised  empirically  without  very 
strong  evidence  of  their  having  any  specific  effect.  The 
patients  should  be  carefully  prot<.>cted  against  chilling, 
and  they  do  best  when  they  stay  in  bed.  There  is  little 
evidence  that  treatment  has  any  effect  except  in  relieving 
symptoms.  }yilUam  Allen  Pusey. 

PITYRIASIS  RUBRA  PILARIS.  See  Lichen  Ruber 
Acumiinitus. 
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PONS  AND  MEDULLA,  DISEASES  OF  THE.— It  is 

a  fortunate  fact  that  the  occurrence  of  vascular  lesions, 
such  as  hemorrhage,  embolus,  and  thrombosis,  is  rare  in 
the  neighborhood  of  the  pons  and  medulla.  They  may 
of  course  occur  in  the  presence  of  such  a  favoring  ele- 
ment as  cardio- vascular  disease,  which  in  turn  may  be 
due  to  a  variety  of  causes,  but  when  they  are  of  any  con- 
siderable size  they  are  so  quickly  fatal  that  a  determina- 
tion of  their  exact  location  wiihin  the  above  structures 
is  practically  impossible.  It  is,  moreover,  not  particu- 
larly easy,  even  though  the  lesion  be  so  small  as  to  be 
compatible  with  life,  to  locate  it  with  absolute  dcfinite- 
ness,  and  this  in  spite  of  the  fact  that  the  industry,  both 
of  the  clinician  and  of  the  pathologist,  has  guided  us 
to  a  remarkably  clear  comprehension  of  the  physiologic 
values  of  the  various  nuclei,  nerve  fibres  and  tracts 
which  lie  in  and  traverse  this  anatomically  complex  ter- 
ritory. 

In  the  case  of  extensive  hemorrhage  the  victim  is 
struck  down  so  suddenly,  and  unconsciousness  super- 
venes so  rapidly  that  it  is  impossible  to  separate  the 
damage  to  individual  nuclei  from  the  general  havoc 
which  the  lesion  entails.  Certain  features  are,  however, 
usually  present  which  indicate  in  a  measure  tlie  general 
situation  of  the  extravasated  blood.  The  respiration,  for 
instance,  rather  quickl v  assumes  the  Cheyne-Stokes  char- 
acter, and  this  in  itself  should  arouse  a  suspicion  of  the 
intimate  relationship  between  the  hemorrhage  and  the 
respiratory  centre.  Conjugate  deviation  of  the  eyes  is 
also  a  fairly  reliable  indication  of  pontomedullary  hem- 
orrhage, the  eyes  being  turned  toward  the  side  opposite 
the  lesion.  The  resultant  paralysis  is  apt  to  be  bilateral 
even  though  the  hemorrhage  be  unilateral  and  differs 
from  the  flaccid  type  observed  at  the  outset  of  an  ordi- 
nary apoplexy  in  the  tendency  of  the  extremities  to  as- 
sume a  degree  of  rigidity.  This  rigidity  may  be  ac- 
companied oy  a  recurring  shock -like  tremor  of  a  rather 
coarse  type.  The  behavior  of  the  reflexes  is  not  suffi- 
ciently constant  to  be  dependable,  and  there  is  nothing 
strikingly  characteristic  about  the  pulse  and  temperature. 

In  arterial  lesions  of  lesser  grades  of  severity  the  symp- 
toms may  be  grouped  in  a  variety  of  ways,  dependent 
upon  their  site  and  extent.  A  lesion  involving  the 
pyramidal  tract  in  the  upper  pons  produces  an  ordinary 
hemiplegia,  but  if  it  be  sufficiently  extensive  to  include 
the  facitU  nucleus,  or  even  its  roots,  there  usually  results 
a  so-called  alternating  hemiplegia ;  that  is  to  say,  a  facial 
paralysis  correspondmg  to  the  side  of  the  lesion  and  a 
paralysis  of  the  opposite  side  of  the  body. 

A  similar  type  is  observed  where  the  nucleus  of  the 
sixth  nerve  is  included  in  the  lesion.  In  other  cases  both 
the  abducens  and  the  facial  nerves  may  be  involved  on 
the  side  of  the  vascular  disturbance,  and  the  resulting 
paralysis  may  be  associated  with  hemiplegia  of  the  op- 
posite side  of  the  body.  Oftentimes  the  disturbance  lies 
not  exactly  in  the  sixth  nucleus,  but  near  by  in  the  con- 
joined centre  for  the  sixth  of  the  same  side  and  the  oppo- 
site rectus.  This  produces  the  conjugate  deviation  of 
the  eyes  away  from  the  side  of  the  lesion  spoken  of 
above. 

The  variety  of  clinical  combinations  which  may  occur 
in  vascular  lesions  of  the  ponto-medullary  region*  is  rela- 
tively extensive.  An  examination  of  its  anatomy  reveals 
the  fact  that  it  contains  the  nuclei  of  the  larger  part  of 
the  cranial  nerves,  nuclei  which  serve  also  as  trophic 
centres.  It  contains  furthermore  centres  goveniing  the 
respiration  and  the  heart's  action;  likewise  the  great 
tracts  and  network  of  fibres  which  have  to  do  with  mo- 
tion, sensation,  and  equilibmtion.  The  act  of  vomiting, 
the  secretion  of  the  saliva,  and  the  vasomotor  activities 
of  the  body  also  doubtlessly  depend  upon  centres  located 
in  this  important  region.  Nowhere  else  in  the  central 
nervous  system  are  so  many  important  structures  in  such 
close  proximity ;  hence  it  is  easy  to  understand  the  eccen- 
tric grouping  of  symptoms  arising  from  simultaneous 
destruction  of  nuclei  and  nerve  tracts,  both  sensory  and 
motor. 

To  attempt  to  give  in  detail  all  the  clinical  combina- 


tions to  which  acute  vascular  lesions  of  this  region  may 
give  rise  would  be  as  fruitless  as  it  is  impossible,  the  ele- 
ment of  fortuitousness  being  too  strongly  in  the  ascend- 
ant. Generally  speaking  the  onset  of  trouble  is  marked 
by  rather  severe  vertigo,  which  may  be  accompanied  by 
vomiting  of  equal  severity.  Consciousness  is  seldom 
profoundly  disturbed,  hence  the  patient  is  able  to  ob- 
serve and  give  an  account  of  his  troubles.  These  may 
consist  of  the  alternating  hemiplegia  above  mentioned, 
or  may  be  further  complicated  by  a  more  or  less  extensive 
loss  of  sensation,  by  ataxia  of  the  upper  or  lower  extremi- 
ties, by  difl3culty  in  speech  and  in  swallowing,  by  diplo- 
pia, or  by  a  complete  loss  of  control  of  the  facial  muscles 
which  externalize  the  emotions. 

As  stated  above,  it  is  impossible  to  construct  a  semei- 
ology  which  will  fit  every  case.  The  point  always  to  be 
emphasized  is  the  eccentric  grouping  of  symptoms  indi- 
cating nuclear  palsy  combined  with  more  or  less  exten- 
sive implications  of  the  motor  and  sensory  tracts. 

The  prognosis  in  this  class  of  cases  is  fairly  good  as 
regards  life.  The  damage  to  the  nuclear  elements  is, 
however,  practically  permanent,  the  resultant  paralysis 
being  for  the  most  part  of  the  atrophic  type. 

Treatment  is  of  little  avail  except  in  cases  in  w^hich 
syphilis  is  the  etiologic  factor. 

The  medulla  may  be  involved  during  the  course  of 
many  diseases  of  the  central  nervous  system,  notably 
tabes,  progressive  muscular  atrophy,  multiple  sclerosis, 
gliosis,  and  amyotrophic  lateral  sclerosis.  It  may  also 
be  the  seat  of  tumor,  abscess,  or  tuberculous  disesise.  As 
none  of  these  diseases  can  be  classed  as  peculiar  to  the 
medulla  no  further  consideration  will  be  given  them  in 
this  article. 

The  next  disease  of  essentially  medullary  origin  to  be 
considered  is  the  so-called 

Progressive  Bulbar  Paralysis. 
(Labio-glosso- laryngeal  [Pharyngeal]  Paralysis.) 

It  is  to  be  classed  among  the  rare  forms  of  nervous  dis- 
ease. Its  victims  are.  in  the  large  majority,  found  among 
the  aged.  A  so-called  infantile  type  will  be  spoken  of 
later.  As  to  its  etiology  nothing  definite  is  known, 
hence  the  usual  train  of  causative  factors  comes  in  for 
mention,  namely,  exposure  to  cold,  traumatism,  mental 
wear  and  tear ;  and  even  abuse  of  function  of  the  lips, 
tongue  and  palate,  although  it  appears  that  women  are 
less  commonly  afflicted  than  men. 

Symptomatology. — The  first  thing  that  attracts  the 
patient's  attention  is  an  unwonted  fatigue  after  talking 
for  any  length  of  time,  with  a  restricted  ability  to  enun- 
ciate certain  syllables.  The  initial  disability  lies,  as  a 
rule,  in  the  articulation  of  the  lingual  consonants,  /,  r,  n, 
and  t.  The  tongue  can  at  first  still  be  protruded,  but  not 
to  the  normal  extent,  and  there  may  be  a  difficulty  in 
securing  its  proper  apposition  to  the  roof  of  the  mouth 
for  sounding  the  linguo-palatine  consonants  t  and  d.  Up 
to  this  time  the  continuous  sibilant  s  may  be  pronounced. 
With  the  increasing  weakness  of  the  lips  whistling  be- 
comes impossible  and  there  is  an  inability  to  utter  the 
sounds  in  which  the  lips  are  chiefly  concerned,  such  as 
<?,  V,  b,  p,  and  m.  So  imperfectly  are  the  lips  brought 
together  and  so  sluggish  is  their  separation  that  the 
labial  explosives  b  and;?  degenerate  into  m  and  ?/.  Fi- 
nally weakness  of  the  palate  fails  to  shut  off  the  nasal 
cavfty,  and  a  part  of  the  expiratory  air  stream  escaping 
through  the  nose  gives  a  nasal  quality  to  the  voice,  b  and 
p  sounding  as  inb  and  tup. 

At  this  stage  of  the  disease  dysarthria  is  fully  estab- 
lished. Words  are  nm  together  and  indistinctly  articu- 
lated, with  an  intonation  of  a  decidedly  nasal  quality. 
Single  words  may  still  by  special  effort  be  brought  out 
clearly,  but  sustained  speech  of  any  clearness  is  impos- 
sible. 

Either  at  this  time  or  more  commonly  after  the  disease 
has  been  established  a  few  months  the  patient  experi- 
ences a  difficulty  in  swallowing.  Only  by  great  effort 
can  food  be  carried  back  through  the  pharynx  to  the 
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cesophageal  opening.  Fluids  are  constantly  regumtated 
through  the  nose,  and  at  times  are  inhaled  into  the  larynx 
causing  choking  and  paroxysms  of  coughing.  Ultimate- 
ly neither  fluid  nor  solid  food  can  be  successfully  swal- 
lowed.    Chewing  also  becomes  progressively  difficult. 

Finally  l)oth  plionation  and  respiration  become  in- 
volved. The  voice  is  weak  and  monotonous  and  lacks 
modulation.     Hoarseness  may  develop  and  ^o  on  to  com- 

£lete  aphonia.  Toward  the  end  respiration  becomes 
ibored,  and  not  uncommonly  severe  attacks  of  strangu- 
lation occur. 

Examination  of  the  larynx  shows  in  the  beginning 
nothing  abnormal ;  later,  i)aresis  of  the  adductors  is  ob- 
vious. The  masticatory  muscles  betray  their  weakness 
by  imperfect  closure  of  the  jaw  and  restricted  lateral 
movements  of  the  same. 

Bulbar  paralysis  is  of  the  degenerative  type.  Atrophy 
is,  however,  not  an  early  symptom  and  almost  never 
keeps  pace  with  the  paralysis.  It  is  usually  first  observ- 
able ill  the  tongue,  which  becomes  lax  and  feels  flabby 
and  spongy;  the  fibrillary  twitching  is  very  striking. 
Ultimately  tlie  organ  undergoes  a  marked  grooving  and 
furrowing,  and  its  total  volume  is  much  diminished. 
The  lip  muscles  are  rarely  affected  until  late  in  the 
cou^fse  of  the  disease.  They  then  become  thin  and  tone- 
less. The  muscles  of  the  jaw  are  only  rarely  markedly 
wasted,  although  a  fibrillary  twitching  is  not  infrequent- 
ly observed  in  them  at  an  early  stage. 

The  electrical  excitability  of  the  diseased  muscles  is 
never  greatly  altered.  Late  in  the  course  of  the  disease 
there  may  be  some  quantitative  change  to  faradism,  but 
examination  is  never  very  satisfactory. 

When  the  disease  is  far  advanced  the  expression  of  the 
face  is  very  characteristic  and  striking.  The  mouth  is 
open,  the  lower  lip  sunken;  and  drooling  is  constant. 
The  fixed  and  expressionless  lower  part  of  the  face  con- 
trasts strangely  with  the  still  mobile  muscles  of  the 
upper  face  ancl  eyes,  which  alone  afford  mimic  externa- 
lization  of  intellectual  activity.  The  patient  is  very  emo- 
tional and  cries  easily,  but  even  then  the  mouth  is  but 
little  discomposed,  whereas  the  respiratory  muscles  are 
thrown  into  a  sort  of  spasm  to  which  is  sometimes  added 
a  peculiar  respiratory  stridor.  The  shrunken,  furrowed 
tongue  lies  motionless  on  the  floor  of  the  mouth,  articu- 
lation is  almost  annihilated,  and  the  feebly  mumbled 
speech  incomprehensible.  The  respiratory  movement  is 
hurried  and  the  pulse  may  run  as  high  as  140  per  minute. 
Emaciation  is  very  marked. 

The  above  symptomatology  develops  on  the  basis  of  a 
paralysis  of  cranial  nerves  which  are  purely  motor,  and 
there  is  never  implication  of  nerves  which  are  sensory  or 
sensorial.  Curiously  enough,  however,  in  certain  cases 
there  is  to  be  observed  a  peculiar  heightening  of  tendon 
reflex  irritability  in  the  facial  and  masticatory  muscles. 

Diagnosis.— bulbar  paralysis  has  so  many  features 
that  are  peculiar  that  its  differentiation  from  other  affec- 
tions of  the  medulla  should  present  no  special  difficulties. 
The  gradual  character  of  its  onset  and  development,  its 
practical  restriction  to  persons  of  advanced  age.  the  sym- 
metrical implication  of  purely  motor  nerves  with  absence 
of  sensory  and  sensorial  disturbances,  and  the  association 
of  paralysis  with  atrophy  are  all  factors  which  serve  to 
crystallize  out  the  tlisease  from  other  affections  of  the 
same  region.  The  features  which  further  distinguish  it 
from  acute  bulbar  paralysis  and  from  the  pseudo- bulbar 
form  will  be  considered  later.  Tumors  of  the  medulla 
involve  all  structures  in  their  neighborhood;  hence,  sen- 
sory nerves  suffer  as  well  as  motor;  furthermore  tumors 
pnKluce  the  usual  tmin  of  symptoms  characteristic  of  a 
general  increjise  of  ininicranial  i)re.ssure. 

P.vTiioLoc.K'AL  Anatomy. — The  essential  morbid 
change  in  hullmr  paralysis  is  a  progressive  decay  of  the 
motor  nuclei  of  the  facial,  hypoglossal,  and  glo.«wo-pharyn- 
geo-vago-accessory.  and  occasionally  of  the  trigeminal. 
The  ganglion  cells  of  these  nuclei  lose  their  processes, 
shrivel,  and  gradually  disjippear.  The  intninuclear  re- 
ticulations and  the  intra-  and  extrabulbar  roots  undergo 
the  same  destruction,  the  change  in  the  latter  being  sufli- 


ciently  marked  in  certain  cases  to  be  obvious  macrosconi- 
cally.     In  some  cases  the  pyramidal  tracts  are  involvea. 

Prognosis.— The  disease" is,  for  the  most  part,  steadily 
progressive  and  invariably  ends  fatally,  its  duration 
vanes  from  one  to  three  years.  Remissions  rarely  occur, 
although  in  any  case  there  may  be  protracted  periods 
during  which  there  appears  to  be  no  advance  in  the 
symptoms.  In  quickly  progressing  cases  the  disease 
may  run  its  course  in  less  than  a  year.  Death  usually 
ensues  by  reason  of  asphyxia,  bronchitis,  inhalation 
pneumonia,  inanition,  or  some  intercurrent  disease. 

Treatment. — Many  drugs  have  been  tried,  but  none 
is  of  any  special  value.  Strychnine  in  gradually  increas- 
ing doses,  arsenic,  nitrate  of  silver,  and  the  iodides  are 
among  those  most  strongly  recommended.  Forced  feed- 
ing should  be  instituted  early  in  the  attempt  to  keep  up 
the  nutrition,  and  later,  when  dysphagia  is  established, 
the  food  should  be  introduced  artificially  into  the  stom- 
ach in  order  to  avoid  the  very  imminent  danger  of  in- 
halation pneumonia. 

A  galvanic  current  of  two  or  three  milliamp^res  passed 
from  one  mastoid  to  the  other  is  recommended  by  Oppen- 
heim. 

Vocal  gymnastics  may  be  tried  in  the  effort  to  imi)rove 
the  speech. 

The  Hereditary  (Familial)  Type  of  Progremte  Bulbar 
Paralygis. — A  few  cases  of  a  ))eculiar  hereditary  form  of 
progressive  bulbar  paralysis  have  been  observed  among 
members  of  the  same  family,  usually  among  the  offspring 
of  consanguineous  marriages.  The  victims  arc  prac- 
tically always  true  degenerates.  The  peculiarity  of  the 
disease  in  these  cases  is  that  it  usually  affects  the  upper 
facial  territory  first  and  its  effects  are  most  marked  in 
this  region,  ophthalmoplegia,  especially  ptosis,  being  as- 
sociated with  the  bulbar  phenomena.  These  latter  do 
not  differ  from  tliose  observed  in  the  ordinary  form. 

The  paralysis  is  in  most  cases  of  the  atrophic  type  and 
is  associated  with  partial  reaction  of  degeneration. 

In  1895  Oppenheim  described  an  infantile  form  of 
pseudo -bulbar  paralysis.  It  was  observed  by  him  in 
connection  with  cerebral  infantile  diplegia,  and  consisted 
of  a  bilateral  paralysis  or  paresis  of  the  muscles  of  the 
tongue,  palate,  pharynx,  and  larynx,  which  gave  rise  to 
the  characteristic  dysarthria,  dysphagia,  etc.  The  pa- 
ralysis was  associated  with  spastic  athetotic  movements 
of  the  affected  muscles.  Atrophy  and  fibrillary  twitch- 
ing were  absent. 

Oppenheim  considers  the  pathologic  basis  of  the  dis- 
order to  be  a  bilateral  disease  or  a  developmental  defect  in 
the  central  convolutions. 

The  Acute  (Apoplectiform)  Type  of  Buijjar  Pa- 
ralysis.— Symptomatoloffy. — Certain  cases  have  definite 
prodromes,  such  as  pressure  in  the  head,  ringing  in  the 
ears,  vertigo,  sleeplessness,  and  spots  before  the  eyes. 
The  main  symptoms  develop  suddenly.  Intense  vertigo 
or  even  a  genuine  apoplectic  shock  with  complete  loss  of 
consciousness  may  usher  in  the  attack.  Vomiting  may 
accompany  the  vertigo.  In  a  few  cases  general  convul- 
sions of  an  epileptiform  character  have  been  observed. 

Almost  immediately  after  on84?t  a  labio-glosso-laryngeal 
paralysis  is  found  in  full  development.  This  is  mani- 
fested by  characteristic  dysarthria,  dysphagia,  et<;.  Al- 
though the  paralysis  is  bilateral  it  rarely  affects  the  two 
sides  equally.  In  the  majority  of  the  cases  the  extremi- 
ties are  also  involved  in  the  same  varying  degrees. 
There  may  be  paralysis  of  both  arms  with  simple  weak- 
ness of  the  legs,  or  there  may  be  simple  hemiplegia,  the 
latter  usually  on  the  side  opposite  to  that  on  which  the 
bulbar  nerves  are  most  involved.  The  onset  of  all  these 
symptoms  may  be  less  sudden,  a  few  days  or  even  a  week 
being  require*!  for  their  full  development. 

Dyspncra  and  even  Cheyne-Stokes  respiration,  with 
marKed  increase  of  the  pulse  rate,  may  be  present  early 
and  may  last  for  a  very  long  time. 

Various  sensory  disturbances  are  not  unusual,  and  the 
patient  may  complain  of  painful  panesthesisB  in  some 
parts  of  the  body  or  extremities. 

The  expression  of  the  face  is  characteristic ;  more  so  in 
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fact  thaD  in  the  early  stage  of  the  chronic  type  of  bulbar 
paralysis,  because  the  disease  renders  the  facial  muscles 
fixed  and  expressionless  in  a  very  short  time. 

The  paralysis  of  lips,  tongue,  and  soft  palate  is  natu- 
rally not  often  associated  with  atrophy— first,  because 
this  phenomenon  requires  time ;  and,  second,  because  it  is 
the  supranuclear  part  of  the  nerves  which  is  usually 
affected.  The  nucleus  itself  may  be  directly  afPectea, 
though  rarely,  and  in  such  cases  the  characteristic  atro- 
phy with  electrical  changes  may  be  found  in  the  affected 
muscles. 

The  symptomatology  is  much  more  variable  than  in 
the  chronic  bulbar  form,  and  naturally  varies  with  the 
extent  and  seat  of  the  lesion.  The  same  eccentric  group- 
ing of  bulbar  nerve  paralvsis,  with  paralysis  or  paresis 
and  sensory  disturbance  in  the  trunk  and  extremities 
spoken  of  under  vascular  lesions  of  the  bulb  in  general,  is 
to  be  expected. 

Pathologieal  Anatomy. — By  far  the  commonest  cause 
of  the  acute  form  of  bulbar  paralysis  is  thrombosis  with 
softening.  Both  hemorrhage  and  embolism  do  occur, 
but  with  nothing  like  the  same  frequency.  Poliencepha- 
litis  inferior  acuta  may  determine  the  symptoms  above 
described,  and  like  symptoms  are  also  ascribed  to  the 
pressure  of  a  dilated  atheromatous  basilar  artery. 

Certain  authors  have  observed  the  occurrence  of  an 
acute  bulbar  paralysis  associated  with  weakness  of  the 
extremities  during  the  course  of  typhoid;  sometimes  with 
a  fatal  outcome.  In  the  latter  cases  streptococci  and 
other  organisms  were  found  in  various  parts  of  the  cen- 
tral nervous  system  without  any  very  marked  histological 
changes. 

PrognoHs, — Death  may  result,  in  very  acute  cases, 
within  a  short  time  from  inhalation  pneumonia  or  cardio- 
respiratory paralysis.  In  less  severe  cases  the  symptoms 
are  slowly  regressive  and  may  gradually  disappear, 
although  restoration  of  function  is  seldom  absolute  in  all 
the  affected  parts. 

Treatment — In  cases  suspected  to  be  of  syphilitic 
origin  the  prompt  and  free  use  of  specific  medicatipp  is 
demanded.  Otherwise  treatment  should  in  the  main  fol- 
low the  lines  indicated  in  the  therapy  of  cerebral  vascu- 
lar lesions  in  general.  In  the  cases  which  arise  in  the 
course  of  an  encephalitis  of  the  ponto-meduUary  region 
antiphlogistic  ana  derivative  measures  are  appropriate. 
Very  large  doses  of  calomel  may  serve  a  useful  purpose 
even  in  cases  not  syphilitic. 

It  is  very  important  to  make  every  effort  to  keep  up 
the  nutrition  from  the  beginning.  As  paralysis  of  the 
muscles  of  deglutition  may  be  absolute  even  from  the 
outset,  artificial  feeding  often  becomes  indispensable.  In 
the  later  stages  of  surviving  cases  electricity  may  prove 
useful. 

Labio-olosso-laryngeal  Paralysis  op  Pseudo-bul- 

BAR  AND   CeREBRO-BCLBAR  OrIGIN. 

In  very  rare  cases  after  a  patient  has  experienced  a 
number  of  minor  apoplectiform  attacks  a  condition  re- 
sembling the  labio-glosso-laryngeal  paralysis  of  bulbar 
origin,  without  any  implication  of  the  bulb  itself,  may 
result. 

The  pathologic  substratum  of  such  cases  is  a  diffuse 
atheromatosis  of  the  cerebral  vessels,  which  causes  a 
gradual  destruction  of  the  cortical  representations  of  the 
facial,  hypoglossal,  and  motor  trigeminal  nerves. 

To  produce  a  fairly  complete  analogue  of  the  genuine 
bulbar  type  both  cortices  must  undergo  'considerable 
destruction  in  the  regions  above  indicated,  with  second- 
ary changes  in  the  cortico-bulbar  projections.  As  these 
changes  are  all  distinctly  supranuclear,  atrophy  and  elec- 
trical changes  in  the  affected  muscles  are  wanting. 

Clinically,  while  the  above  picture  is  in  the  develop- 
mental stage,  the  patient  is  observed  to  have  a  series  of 
mild  shocks  which  differ  in  nowise  from  the  ordinary.  It 
is  only  when  the  cumulative  effects  of  these  various 
shocks  are  manifest  in  a  bilateral  paralysis  or  paresis  of 
the  muscles  of  the  face,  tongue,  and  jaws  with  accom- 


panying disturbance  of  speech,  swallowing,  etc.,  that 
the  resemblance  to  the  bulbar  paralysis  begins.  Even 
then  the  likeness  is  not  complete,  since  severe  disturb- 
ance of  the  respiration  and  of  phonation  is  ordinarily 
absent. 

The  mental  state  of  such  patients  differs  markedly 
from  that  observed  in  the  genuine  form  of  bulbar  paral- 
ysis in  that  some  type  of  psychosis,  or  even  dementia,  ia 
usually  present.  So-called  bulbar  crying  and  laughing 
is,  on  the  other  hand,  commonly  present,  and  may  be 
Y&ry  marked. 

The  paralysis  is  not  necessarily  limited  to  the  face  and 
tongue  areas,  so  that  hemiplegia  or  diplegia  may  be  pres- 
ent. 

A  further  type— the  cerebro-bulbar— described  by  Op- 
penheim,  differs  from  the  above  only  in  the  fact  that  with 
the  cerebral  arterial  break-down  is  associated  a  similar 
condition  in  the  bulb.  The  lesions  are  never  large  and 
the  bulbar  symptoms  are  of  gradual  onset. 

Symptomatically,  bulbar  phenomena  are  found  asso- 
ciated with  marked  mental  deterioration.  Both  bodily 
and  mentally  the  patient  is  in  a  most  deplorable  state. 
With  the  usual  disturbance  of  speech,  mastication,  and 
deglutition  is  associated  spastic  paralysis  of  the  extremi- 
ties on  one  or  both  sides.  Attacks  of  dyspnoea  and 
Cheyne-Stokes  respiration  either  come  on  spontaneously 
or  result  from  excitement,  from  paroxysms  of  spasmodic 
hiccough,  or  from  attempts  at  motion.  The  optic  nerves 
may  undergo  neuritis  with  consequent  atrophy.  The 
bladder  and  rectum  may  or  may  not  be  involved. 

The  prognosis  in  both  the  pseudo-bulbar  and  the  cere- 
bro-bulbar forms  is  very  grave,  although  life  may  be 
prolonged  for  a  considerable  period  of  time. 

The  treatment  recommended  is  that  already  described 
elsewhere. 

Asthenic  Bulbar  Paralysis. 
(Myasthenia  Gravis  Pseudoparalytica.) 

To  Erb  (1879)  is  due  the  credit  of  calling  attention  to 
a  symptom  complex  which  so  closely  simulated  that 
about  to  be  described  under  asthenic  bulbar  paralysia 
that  it  must  be  considered  its  nosological  analogue.  It 
was  not,  however,  until  the  appearance  of  Oppenheim'a 
case  in  1887  that  this  singular  disease  began  to  attract  the 
attention  which  has  been  increasingly  accorded  to  it  up 
to  the  present  moment. 

Etiologically,  little  or  nothing  definite  is  known  about 
it  beyond  the  fact  that  it  appears  to  result  from  the  ac- 
tion of  some  toxic  agent  upon  a  cougenitally  predisposed 
nervous  organism.  Its  association  with  tumors  of  the 
mediastinum  and  of  the  thymus  gland  has  been  note- 
worthy in  specific  instances.  The  predominance  of  the 
disease  in  early  life  is  striking,  but  persons  of  advanced 
years  are  by  no  means  exempt. 

Pathology..— Up  to  the  present  time  the  most  search- 
ing anatomic  investigations  have  failed  to  reveal  any 
organic  changes  in  the  medulla,  bulbar  nerves,  or  mus- 
cles. Congenital  nervous  defects  and  peculiarities  have 
been  observed  in  connection  with  certain  cases,  and  a  cer- 
tain amount  of  stress  has  been  laid  upon  the  same  aa 
regards  their  morbid  value,  but  it  remains  extremely 
doubtful  if  such  stress  has  been  rightly  placed.  The 
disease,  in  last  analysis,  appears  to  be  a  true  neurosis. 

Symptomatology. — This  comprises  the  usual  dys- 
arthria, dysphagia,  and  masticatory  weakness  with  their 
associated  palsy  of  the  lips,  tongue,  palate  and  jaw  ob- 
served in  the  ordinary  types  of  bulbar  paralysis.  Added 
to  this  is  a  paralysis  of  the  upper  part  of  the  face  with 
imperfect  closure  of  the  eyelids.  The  paralysis  also  ex- 
tends to  the  trunk  and  extremities,  and  attacks  of  dysp- 
noea are  frequent.  In  a  certain  number  of  cases  the  in- 
volvement of  the  e3'e  muscles,  notably  ptosis,  is  the 
earliest  and  most  striking  symptom.  Atrophy  and  reac- 
tion of  degeneration  in  the  affected  nerves  and  musclea 
are  absent  throughout  the  entire  course  of  the  disease 
regardless  of  its  duration. 

Jolly  in  investigating  the  behavior  of  the  affected 
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□erves  aud  nuiscles  to  clFctrical  stlmuliktloa  obsfrved  a 
Mculiari'y  wlikli  be  designatiil  "  myastlieDic  reaction." 
He  found  tbut  nLpre  a  telaoizing  laradic  current  was 
Applied  (either  to  serves  or  muaclesjat  InterTalBof  a  few 
secoDds,  Ihe  museiilar  contraction  grew  progressively 
weaker  and  gradually  vanislied  completely,  but  tliat  the 
muscrle  regained  its  irritability  after  a  sliurt  rest.  He 
further  found  that  it  the  current  were  passed  through  a 
muscle  without  interruption  for  the  space  of  a  minute  or 
even  less,  the  muscular  contmction  gradually  died  away, 
but  was  again  obtainable  by  tbe  same  sort  of  stimulation 
after  a  miuutc's  rest. 

Analogous  phenomena  have  been  observei!  in  volun- 
tary attempts  to  use  Ihe  muscles  of  the  jaw  or  extremi- 
ties. A  patient  may  take  ooe  bite  of  an  article  of  food 
and  then  be  totally  unable  to  bring  tlie  jaws  togetlier 
witb  aoy  force,  but  after  resting  a  while  may  regain 
enough  strength  to  cliew  for  a  few  moments. 

The  course  of  tbe  disease  is  very  peculiar.     Tbe  coro- 


beeumuch  briefer.  Remissions  are  com  tnon.  and  tbe  lull 
development  of  symptoms  may  be  followed  by  a  rcgrfiS- 
sion,  but  so  treacberousis  the  malady  that  wben  recovery 
seems  fully  established,  there  may  be  a  fresh  outbreak  of 
the  moat  rapid  character  and  the  symptom  complex  again 
be  complete  in  a  atartliiigly  sliort  time.  Intercurrent 
attacks  of  dyapnica  and  tachycardia  aud  febrile  move- 
ments are  common. 

The  disease  has  on  the  whole  so  many  peculiarities 
that  differentiation  is  not  difllcult.  Tbe  combination  of 
bulbar  symptoms  with  weakness  of  the  muscles  of  the 
trunk  and  extremities,  the  frequent  involvement  of  tlie 
external  ocular  muscles  (manifested  mainly  by  ptosis), 
the  retention  by  tbe  affected  muscles  of  their  normal 
volume,  tbe  absence  of  reaction  of  degeneration  In  the 
presence  of  the  peculiar  "myasthenic  reaction"  men- 
tioned above,  the  characteristic  tiring  of  affected  muscles 
on  voluntary  motion,  the  lack  of  dcQulte  sensory  and 
sensorial  disturbance,  the  absence  of  mental  weakness 
and  disease,  and  the  complete  lack  of  any  tangible  path- 
ologic substratum  in  tbe  btain,  nerves,  or  nmsclcs  unite 
to  form  a  clinical  and  anatomical  picture  that  Is  tui 

The  FnooNOBie  Is  always  serious.  Nevertheless  the 
most  alarming  cases  may  end  in  complete  recovery.  Re- 
covery is,  however,  never  assured  until  there  has  been 
a,  freedom  from  symptoms  for  a  period  of  many  months. 
to  the  present  time  the  majority  of  cases  have  terminated 
fatally. 

Treatment. — The  proper  care  of  this  type  of  bulbar 
paralysis  requires  unusual  skill.  A  compfete  rest  treat- 
ment, such  as  is  followed  in  the  severest  form  of  neuras- 
thenia, should  be  carried  out  in  bad  cases  to  the  minutest 
detail.  The  patient  should  beallowed  to  do  almost  noth- 
ing for  himself,  even  to  swallowing  food,  which,  by  the 
way.  should  be  selected  so  as  to  combine  the  maximum 
«(  nourishment  with  the  least  tax  upon  the  digestive  or- 
cans.  Even  tbe  use  of  the  stomach  tube  for  artificial 
feeding  is  not  devoid  of  danger,  as  its  introduction  may 
induce  fatal  suffocation.  If  mastication  can  be  permitted 
with  safety  In  a  given  cose,  care  should  be  taken  to  allow 
the  nalicut  to  rest  between  niouthfuls. 

e  drug  treatment  consists  in  the  administration  of 


trical  stimulation  it  ci 


PRESCRIPTION-WRITING.— A  medical  prescription 
is  a  written  order  to  the  pharmacist  to  take  certain  quan- 
tities of  certain  medicines,  deal  with  them  in  certain 
pharmaceutical  ways.  "  put  up  "  tbe  product  in  certain 
form  for  dispensing,  and  label  the  package  with  certain 
directions  for  use.  Correctness  in  prescribing,  therefore, 
relates  to  the  three  several  matters  of  tlie  teieelion  oj  the 
ingredietitf  or  wmpon'tion  at  the  prescription,  the  firing 
qfqvanlilSes  ot  computation  of  tbe  prescription,  and  the 
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actual  uriting  of  ttit  order  in  teclinjcal  style,  or  txprtttiaa 
of  the  prescription.    These  several  topics  will  be  c 
sldered  neiiatiia,  in  the  order  named. 

I.  The  CoMPOsiNti  of  a  Phk*ciuptios, — Assuming 
that  a  prescription  is  intended,  as  always  should  be  the 
case,  to  fulfil  a  single  therapeutic  purpose  only,  then  tbe 
first  point  tbut  presenia  is  whether,  under  the  circum- 
atanct-B  of  the  case,  a  Hugle  medicine  of  tbe  appropriate 
kind  should  be  prescribed,  or  a  ttam  of  such  medicines. 
As  regards  this  point,  no  general  rule  can  be  laid  down 
— the  matter  will  depend  partly  upon  the  nature  of  tbe 
therapeutic  indication,  and  partly  upon  the  respective 
peculiarities  of  the  individual  drug  and  the  individual 
cose.  Thus  to  provoke  tm€*U,  asingledrug  iscommonly 
prescribed ;  to  excite  diuretin,  a  team ;  while  for  pursing 
the  medicine  will  be  single,  if  it  be  castor  or  eroton  oil, 
but  multiple,  if  the  selection  be  from  among  the  resinous 
cathartics.  The  advantage  of  a  team  of  similar  medi- 
cines in  prescription  may  be,  on  ilie  one  hand,  a  mure 
rffeftirt.  or.  on  the  other,  a  more  kindly  accomplishment 
of  the  specific  purpose  in  view,  or  it  may  be  iMith  possi- 
bilities combined.  Thus,  by  a  wise  association  in  pre- 
scription of  allied  drugs,  a  maximum  of  therapeutic  effect 
is  attainable  with  a  minimum  of  by -derangement.  Hav- 
ing fixed  upon  the  active  member,  or  team  of  members, 
of  the  prescription,  the  next  point  is  whether  the  medici* 
nal  working  of  the  same  may  not  be  made  even  mora 
effective  or  more  kindly  Ilian  would  otherwise  be  the 
case,  by  tbe  further  addition  to  the  prescription  of  some 
special  substance.  Such  incrcaseinbotb lines — effective- 
ness and  kindliness — may  result  by  a  chemical  action 
upon  the  drug,  on  the  one  hand,  or  by  a  medicinal  Im- 
pression upon  tbe  system  of  the  subject,  on  the  other. 
Thus,  as  an  Instance  of  the  working  of  achemical  action, 
stands  the  fact  that  tbe  efficacy  and  kindliness  of  opera- 
tion of  a  dose  of  filiq/lic.  arid  are  both  enhanced  by  tbe 
addition  to  the  acid  of  a  solution  of  a  sodic  carl>onat«, 
whereby  the  salicylic  add.  which  under  its  own  form  is 
both  insoluble  and  irritant,  becomes  the  more  soluble. 


it  the  K 


late.    As 
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by  an  unrelated  drus  affecting  the  operation  of  the  active 
member  of  a  prescription  may  be  cited  the  ratiier  mys< 
terious  enhancement  of  the  diuretic  action  of  digitalis  by 
the  associateoction  of  calomel,  and  the  neutralizing  of  the 
griping  of  the  rouglier  cathartics  by  the  associated  anti- 
spasmodic action  of  tbe  pungent  volatile  oils,  or  of  neu- 
rotics, such  as  belladonna  or  fayoscyamus.  In  the  cate- 
gory of  additions  to  a  prescription  for  the  purpose  of 
enhancing  kindlinem  of  operation,  belong  jlanmit^  sub- 
stances. For  an  agreeable,  or.  at  least,  a  not  offensive 
potion,  is  not  merely  pUosaiiler  tlian  a 
swallow,  but  is  also,  by  the  very  n 


-offensive- 


,of  prescribing  pleas- 
mixtures  is  thereforaoneof  genuine  advantage  to  the 
patient,  as  well  us  to  tbe  prcscribcr!  Agreeability  of 
taste  is.  of  course,  far  more  important  in  the  case  of  fluid 
than  of  solid  mixtures,  and  is  attained,  in  tbe  case  of 
fluids.  In  part  by  wisdom  in  Ihe  s(!leetion  of  the  active 
member  of  the  prescription,  and  in  part  by  tbe  addition 
to  the  prescription  of  »«jur,  or  of  iyn/p,  or  of  preparations 
of  the  more  pleasantly  flovored  artrmatie».  Lastly,  in 
composing  a  prescription,  comes  the  thought  of  a  possi- 
bly necessary  substance  to  give  nolume,  or,  in  tbe  case  of 
a  powder  or  pill,  to  givc/orm,  or,  in  the  case  of  a  fluid 
mixture,  to  serve  as  a  diluent,  or  as  a  solvent.  The 
character  and  relaUve  proportion  of  such  a  member  of 
a  prescription  will  vary  so  greatly  in  different  cases,  that 
no  general  rule  affecting  tbe  selection  of  vehicles  can  be 
formulated.  Mi^mbere  of  a  prescription  for  the  several 
punioses  named  are  commonly  referred  to  as,  respec- 
tively, thei<i«>,  the  adjurant,  the  corrigenl,  and  the  «- 
cipient,  or  tehidt.  of  the  prescription.  In  the  association 
of  different  substances  in  a  prescription,  no  matter  what 
the  purpose  of  the  several  ingredients,  regard  must  al- 
ways be  bad  for  the  mutual  ehtmieal  relations  of  Ihe 
things  so  brought  into  mutual  contact,  lest  undesirable 
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Prescriptlon- 
ITrltlnflT. 


reactions  take  place  in  the  compounding  j[sce  Incompati- 
bility, Medicinal). 

II.  The  Computino  op  Amounts  in  Prescriptions. 
— The  first  point  in  the  matter  of  amounts  in  prescrip- 
tions is,  in  general,  not  to  order  more  of  the  medicine  than 
present  prognons  seems  to  call  for.  Not  unnaturally,  the 
laity  instinctively  argue  that  the  remedy  should  fit  the 
case  in  measure  as  well  as  in  mode,  and  hence,  that  an 
excess  of  medicine  in  the  prescription  is  prima-faeie  evi- 
dence of  a  deficiency  of  skill  on  the  part  of  the  prescriber. 
They,  furthermore,  naturally  object  to  the  paying  for  the 
superfluous.  Apart  from  these  considerations,  there  are 
also  many  and  obvious  objections  to  a  course  that  leaves 
half-used  parcels  of  medicine  to  accumulate  in  a  house, 
at  the  risk  of  inappropriate  application  on  subsequent 
occasions,  at  ignorant  hands.  Hence,  in  cases  in  which 
an  exact  forecast  of  the  amount  of  a  medicine  likely  to  be 
required  is  impossible,  it  is  wiser  to  order  no  more  than 
will  surely  be  within  bounds,  letting  the  prescription  be 
renewed  if  the  amount  prove  too  little.  Assuming  due 
regard  to  be  paid  to  this  principle,  then  the  determina- 
tion of  amounts  in  a  given  prescription  proceeds,  by  the- 
ory, thus:  the  amount  of  basis  will  be  the  product  of  the 
two  factors,  quantity  of  dose  and  nun^r  of  doses  required, 
and  the  several  amounts  of  the  other  ingredients  will  be 
deduced  from  the  amount  of  the  basis,  in  accordance  with 
the  respective  requirements  of  relative  proportion.  In 
putting  this  theory  into  practice,  however,  the  impor- 
tant consideration  has  to  be  regarded,  that  quantities  must 
be  such  as  can  conveniently  be  expressed  in  terms  of  the 
system  of  weight  or  of  measure  employed  in  the  prescrib- 
ing. This  consideration  determines,  in  general,  the  use 
of  round  numbers,  and,  in  particular,  of  such  round  num- 
bers as  best  conform  to  the  relation  between  denomina- 
tions in  the  particular  system  of  weight  or  of  measure 
followed  in  the  prescription.  For  example,  in  general, 
no  prescriber  would  fix  a  dose  to  be  expressed  by  such  a 
number  as  one  and  one-tenth,  whether  referring  to  grains 
or  grams,  nor  would  he  ever  estimate  upon  an  aggregate 
of  such  an  awkward  number  of  doses  as  seven,  or  eleven, 
or  niTteteen,  or  Ucenty-three.  And,  for  example  again,  in 
particular,  the  prescriber  by  the  apothecaries'  system  of 
weight  or  of  measure,  recognizing  the  generally  duodeci- 
mal ratio  of  the  denominations  of  these  scales,  instinc- 
tively proportions  the  numbers  of  his  prescription  on  a 
duodecimal  basis.  His  ratios,  that  is.  are  as  one  to  some 
one  of  the  numbers  2,  4,  6.  8, 12, 18,  24,  60,  120.  180,  240, 
480.  On  the  other  hand,  if  the  metric  system  be  the  sys- 
tem followed,  the  decimal  basis  of  this  system  almost  of 
necessity  entails  the  use  of  decimal  ratios  in  proportion- 
ing amounts  in  prescription.  Quantities  are  in  this  case 
fixed  upon  that  are  to  each  other  as  one  to  some  number 
of  this  series  of  numbers:  2,  5, 10,  20,  25,  50.  75,  100,  200, 
250,  600,  1,000.  This  fundamental  difference  in  the  fig- 
ures to  be  used  in  working  by  the  metric  system  as  com- 
pared with  the  apothecaries'  is  a  point  ver}'  commonly 
overlooked  by  novices,  in  this  country,  in  the  art  of  pre- 
scribing by  metric  denominations.  Because  already  fixed 
in  the  duodecimal  habit  through  previous  practice  with 
the  apothecaries'  system,  such  novices  are  apt  to  com 
pute  in  duodecimal  ratios  quantities  which  they  then  set 
down  in  terms  of  dectm/i/Zy  related  denominations — a  pro- 
ceeding wherein  theoretical  stupidity  begets,  as  it  should, 
practical  disaster.  For,  by  this  proceeding,  as  it  is  hardly 
necessary  to  point  out,  there  is  wholly  missed  the  one 
point  of  advantage  which  the  metric  system  has  to  offer, 
namely,  ease  of  computation  by  decimal  ration.  A  medi- 
cine, then,  whose  dose  in  prescription  by  apothecaries' 
weight  is  taken  at  one  grain,  is — or  should  be — in  pre- 
scribing by  metric  weight,  taken  alfire  centigrams,  and 
not  at  the  six  centigram  amount  by  which  the  American 
metric  prescriber,  translating  from  terms  of  apothe- 
caries' weight,  so  commonly  figures.  As  well  might  an 
original  metrician — to  coin  a  convenient  word — who  es- 
says a  prescription  by  the  apothecaries'  system,  first  fix 
his  dose,  by  his  old  metric  habit,  at  five  centigrams,  and 
then,  blindly  insisting  on  exactly  that  quantum,  despite 
its  unsuitablen^'ss  to  the  foreign  system  of  weights,  pre- 


scribe in  grains  on  the  absurd  basis  of  a  seven-eighths- 
grain  dose ! 

Such  are  the  essential  points  of  the  theory  of  comput- 
ing prescription  amounts,  and  having  due  regard  to  these 
pomts,  the  prescription  of  solid  mixtures  for  make-up 
into  pills,  powders,  troches,  suppositories,  etc.,  is  easy 
enough ;  but  in  the  prescription  of  fluid  mixtures  many 
additional  considerations  enter  into  relation,  as  follows : 
In  the  first  place,  although  it  is  not  essential,  yet  it  is- 
elegant,  and  hence  customary,  to  have  a  prescribed  mixt- 
ure aggregate  just  a  bottleful  of  some  one  of  the  sizes  of 
the  medicine  phials  of  the  shops.  Regard  must  therefore 
be  had  to  the  several  sizes  of  such  bottles.  In  the  United 
States  medicine  phials  are  made  of  capacities  conforming- 
to  apothecaries'  measure,  which  capacities  are  severally 
as  follows:  one,  two,  and  four  ftuidrachms,  and  one,  ttpo, 
four,  six,  eight,  and  twelve  fluidounces.  This  fact  of  the 
conformity  of  medicine  bottles  to  apothecaries'  measure, 
makes,  in  this  country,  the  prescribing  of  fluid  mixtures- 
readier  by  the  apothecaries'  than  by  the  metric  system. 
Phials  for  metric  prescription  should  be  of  the  natural 
metric  capacities,  severally,  of  twenty-five,  fifty,  one  hun- 
dred, tito  hundred,  etc. ,  ctibic  centimetres. 

The  second  special  point  affecting  amounts  in  the  case 
of  fluid  mixtures  relates  to  the  case  of  solids  in  solution, 
the  point  being  the  physical  fact  that,  in  dissolving  & 
solid  of  a  given  measure  in  its  condition  of  dry  powder 
does  not  augment  the  volume  of  the  solvent  by  tlie  full 
amount  of  such  measure,  but,  on  the  contrary,  increases- 
such  volume  so  little  that,  in  the  ordinarily  comparatively 
weak  solutions  used  as  medicines,  the  increment  can 
safely  be  disregarded  in  the  estimation  of  amounts  for 
prescription. 

The  third  point  relates  to  the  system  by  which,  in  & 
given  case  of  a  fluid  mixture  for  internal  giving,  the 
individual  doses  are  to  be  measured.  This  consideration 
does  not  obtain  in  the  case  of  solids,  since,  in  such  case, 
doses  are  defined  by  a  stated  number  of  pills,  powders, 
or  troches — ^are,  that  is,  already  apportioned  by  the 
apothecary.  But  in  the  case  of  a  fluid  mixture,  the 
medicine  is.  necessarily  dispensed  in  bulk  (except  when 
put  up  in  capsules),  and  doses  must  be  measured  out  by 
the  administrator  at  the  bedside.  The  point  then  pre- 
sents itself  of  practical  bearing,  whether,  in  a  given  case, 
the  dose  is  to  be  measured  by  a  method  of  precision — by 
use  of  a  graduated  pipette,  if  the  dose  be  quite  small,  or 
of  a  graduated  vessel  if  of  ordinary  or  large  dimension — 
or  whether  the  determination  is  to  be  by  the  conventional 
drop  on  the  one  hand  or  spoonful  on  the  other.  If  a  grad- 
uate is  to  be  used,  then  the  point  now  in  question  doe» 
not  present  itself;  but  if  the  drop  or  the  spoonful  is  to 
measure  the  dose,  then  the  consideration  arises,  in  the 
apportioning  of  amounts  in  prescription,  of  the  respec- 
tive actual  dimensions  of  these  variable  measures,  under 
the  conditions  obtaining  in  the  individual  case.  As  re- 
gards the  di'op,  it  must  be  remembered  that  this  measure 
varies  in  dimension,  not  only  according  to  the  viscosity 
and  specific  gravity  of  the  fluid  dropped,  but  also  ac- 
cording to  the  shape,  extent,  and  character  of  the  surface 
from  which  the  drop  delivers  itself,  and  even,  further- 
more, in  the  case  of  drops  delivered  from  a  phial,  accord- 
ing to  the  degree  of  fulness  of  the  bottle  on  the  occasion 
of  the  dropping.  A  bottle  with  a  flanged  mouth,  such 
as  the  ordinary  medicine  phial,  yields,  with  the  same 
fluid,  a  comparatively  large  drop  when  full  or  nearly  so- 
at  the  dropping,  and  a  comparatively  small  one  when  at 
least  half  empty,  the  difference  in  the  respective  drop 
dimensions  in  the  two  instances  being  even  as  consider- 
able as  that  between  the  numbers  five  and  three.  The 
reason  for  this  difference  in  size  of  drops  is  that,  from  a 
full  bottle,  the  contents  begin  to  run  out  when  the  bottle 
is  but  slightly  tipped,  and  accordingly,  because  of  the 
position  of  the  free  edge  of  the  lip,  the  nascent  drop 
creeps  into  the  re-entrant  angle  formed  by  the  under 
surface  of  the  lip  and  the  side  of  the  neck,  and  there  has 
a  chance  to  grow  to  a  comparatively  goodly  size  before 
gravity  determines  the  fall.  On  the  other  hand,  a  phial 
half  empty  must  be  tipped  to  the  horizontal  before  the 
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contents  can  run  out,  in  which  position  the  narrow  rim 
of  the  lip  points  directly  downward,  and  so  presents  but 
a  small  surface  area  for  the  fluid  to  cling  to.  Under  these 
circumstances  the  fall  will  necessarily  be  in  compara- 
tively small  drops.  As  regards  the  9poonful,  it  must  be 
remembered  that  this  measure,  like  the  drop,  is  subject 
to  variation,  so  that,  in  the  case  of  prescriptions  contain- 
ing powerful  medicines,  amounts  should  be  calculated  on 
the  basis  of  the  maximum  capacity  of  tlu  meamire.  What- 
ever, then,  may  be  the  variation  from  the  calculated  dose 
in  actual  mensuration,  will  be  on  the  safe  side  of  a  short- 
nge  instead  of  a  possible  excess  of  amount.  Now  a  given 
spoon  will  naturally  hold  more  of  a  viscid  than  of  a  thin 
fluid,  and,  in  practical  mensuration,  will  more  readily 
hold  its  full  complement  when  the  fluid  is  poured  into  it, 
as  from  a  bottle,  than  when  the  spoon  is  made  to  dip  up 
the  fluid  from  an  open  vessel.  Hence,  in  the  case  of  a 
tyrupy  mixture,  with  the  dose  to  be  taken  directly  from 
me  phial,  the  conditions  obtain  where  the  spoonful  will 
be  at  its  maximum ;  while,  on  the  other  hand,  in  the  in- 
stance of  a  thin  watery  dilution  standing  in  a  tumbler, 
with  the  dose  to  be  dipped  up  by  means  of  the  spoon, 
the  measure,  although  the  same  in  name,  may  be  very 
different  indeed  in  fact.  Another  point,  which  should 
thoroughly  be  understood,  relates  to  the  size  of  the  aver- 
age spoon  of  to-day  as  compared  with  the  spoon  of  the 
same  denomination  of  two  generations  ago.  Coming 
down  from  our  ancestors  is  the  estimate  of  the  tablespoon 
ftU  as  the  measure  of  half  a  fluidounce,  or  16  c.c,  and 
of  the  teaspoanful  as  that  of  a  fluidrachm,  or  4  c.c.  These 
alleged  equivalences,  true  of  the  average  of  spoonfuls 
of  ^rmer  days,  are  still  handed  down  as  present  truth 
from  teacher  to  student,  and  so  come  to  be  almost  uni- 
versally applied  in  prescription  calculations.  If,  how- 
ever, the  reader  will  take  from  any  chance  pantry  a  sam- 
ple of  the  average  commoner  kind  of  teaspoon,  such  as 
IS  generally  relegated  for  service  in  the  nursery,  and  will 
provide  for  himself  an  accurate  graduate  and  a  phial  of 
water,  he  can  learn  for  himself,  in  two  minutes,  the  fact 
that  the  teaspoonful  will  run  much  nearer  six  to  the 
fluidounce  than  the  traditional  eight— will  equal  the  quan- 
tity otfre  rather  than  of  four  cubic  centimetres.  And, 
by  the  same  token,  the  average  tablespoonful  of  our  own 
present  spoons  is  of  the  dimensions  of  three  rather  than 
of  four  to  the  two-fluidounce  measure^-of  twenty  rather 
than  of  sixteen  cubic  centimetres.  And  indeed,  in  the 
case  of  thick  fluids,  such  as  strongly  syrupy  mixtures,  or 
a  fixed  oil  like  castor  oil,  where  also  the  fluid  is  poured 
into  the  spoon,  the  spoonful  will  considerably  exceed  even 
these  larger  estimates.  In  view  of  these  facts,  this 
writer,  in  his  teaching,  has  always  advised  for  prescrip- 
tion purposes  the  eslnnate  of  the  equivalence  of  the  tea- 
spoonful  as  at  5  CO.,  or  at  the  rate  of  six  to  the  fluid- 
ounce;  and  of  the  tablespoonful  at  20  c.c,  or  at  the  rate 
of  three  to  two  fluidounces — six  to  four  fluidounces. 

By  basing  calculations  on  such  assumed  equivalences, 
any  error  in  actual  mensuration  will  be,  as  it  should  bo, 
in  the  direction  of  a  measure  smaller  rather  than  greater 
than  intended.  Furthermore,  it  is  a  happy  fact  that  these 
equivalences  give  numerical  relations  far  handier  for  pur- 
poses of  calculation  than  the  older  estimates.  In  the  case 
of  the  metric  values,  it  goes  without  saying  that  for  com- 
putation in  decimal  denuminations,  the  numbers ./?><>  and 
twenty  are  much  more  convenient  for  expressions  of  re- 
spective unit  quantities  than  the  n umbel's /:>?//•  and  six- 
teen. And  in  the  apothecaries'  system  the  proportion  of 
six  to  the  fluidounce  permits  of  a  greater  number  of 
easily  caUnilated  combinations  than  the  time-honored 
eight  to  the  same  measure,  as  is  shown  in  the  tables 
below. 

A  fourth  consideration  affecting  the  estimation  of 
amounts  in  the  pn?scription  of  fluid  mixtures,  obtains  in 
the  prescribing  of  a  s{)Iid  to  be  borne  in  solution  in  an 
inert  fluid  menstruum,  the  point  being  the  matter  of  the 
proper  proportion  betwe<'n  solid  and  solvent.  Of  course. 
in  the  first  place,  the  proportion  must  be  compatible  witli 
the  solubility,  in  the  selected  menstruum,  of  the  given 
fioUd ;  and,  also  of  course,  in  the  second  place,  if  the  dose 


is  to  be  diluted  extemporaneously  for  the  taking,  the 
concentration  of  the  prescribed  solution  may  be  to  any 
degree  so  compatible  with  solubility.  If,  however,  as  so 
often  is  the  case,  the  prescription  purposes  a  solution  flt 
for  direct  administration  without  further  dilution,  then 
the  consideration  of  taste  enters  into  relation.  An  over 
strong  solution  will  be  rough  to  the  taste,  and  may  also 
be  irritant  or  even  corrosive  to  the  alimentary  mucous 
membranes;  while,  on  the  other  hand,  if  the  solution  be 
inordinately  weak,  the  volume  required  for  the  carrying 
of  a  proper  dose  of  the  dissolved  basis  may  be  incon- 
veniently large.  Of  course,  in  this  matter  the  individual 
peculiarities  of  the  constituents  of  a  given  prescription 
will  require  individual  consideration ;  but,  in  a  general 
way,  the  truth  obtains  that  the  teaspoonfvl  is  best  made 
the  carrier  of  not  more  than — in  convenient  round  num- 
bers of  the  respective  systems  of  weight — twenty  fire  cen- 
tigrams, or  five  grains;  and,  similarly,  the  tablespoonful 
of  not  more  than,  respectively,  one  gram,  or  twenty  grains, 
of  a  solid  in  solution.  In  the  case  of  fairly  bland  sub- 
stances, whose  solubilities  will  at  the  same  time  permit, 
twice  these  quantities  may  be  permissible ;  but  such  pro- 
portion should  not  be  exceeded. 

From  this  presentation  of  points  affecting  the  prescrip- 
tion of  fluid  mixtures,  it  appears  that,  in  cases  in  which 
it  is  expected  that  the  whole  bottleful  is  to  be  used,  the 
estimate  of  amounts  must  harmonize  a  trio  of  conditions 
as  follows:  (1)  The  total  must  be  just  a  bottleful;  (2)  it 
must  aggregate  cU>out  the  number  of  doses  therapeuti- 
cally indicated ;  and  (8)  at  the  same  time  the  amount  of 
the  active  basis,  while  being  such  as  to  yield  the  proper 
strength  of  solution,  must  also  be  such  as  to  admit  of 
ready  expression  in  tenns  of  the  system  of  weight  or 
measure  employed  in  the  writing.  In  the  use  of  the 
metric  system  this  triple  harmonization  presents  no  diflil- 
culties,  for  the  simple  reason  that  since  any  amount  is 
equally  easy  of  expression  by  this  system,  it  is  only  nec- 
essary to  harmonize  the  first  two  considerations,  letting 
the  amount  of  active  basis  required  foot  up  to  what  it 
will.  Thus,  for  instance,  let  it  be  supposed  that  an  indi- 
cation seems  to  call  for  a  medication  three  times  a  day 
for  a  few  days;  then  all  it  is  necessary  to  remember  is 
that,  if  the  active  basis  be  one  of  small  dose  such  that  a 
teaspoonful  is  the  more  convenient  carrier,  a  fifty  cubic 
centimetre  aggregate  will  fulfil  the  conditions  of  an  even 
bottleful  on  the  one  hand,  and  about  the  requisite  num- 
ber of  doses  upon  the  other  (ten  teaspoonfuls.  reckoning 
the  teaspoonful  at  5  c.c).  Then  the  individual  dose  of 
basis  may  be  taken  unconditionally  by  the  therapeutic 
indic*ation — it  may  be  fixed  at  one,  two,  three,  four,  five, 
six,  seven,  eight,  nine,  ten,  or  any  odd  number  of  centi- 
grams, and  the  expression  of  the  aggregate  will  be 
equally  easy,  such  aggregate  being  simply  ten  times  the 
quantity  for  the  individual  dose,  respectivelv,  as  follows: 
0.10,  0.20,  0.30,  0.40,  0.50,  0.60,  0.70,  0.80,  0.^90.  1.00  gm., 
etc  Similarly,  if  the  case  be  one  where  a  tablettjKtonful 
will  be  the  more  convenient  measure  for  the  dose,  then  a 
two  hundred  cubic  centimetre  volume  will  again  yield  ten 
doses (al)OUt  the  number  indicated)  of  the  selected  dimen- 
sion, and  once  more  the  individual  dose  of  basis  may  be 
what  it  please,  and  the  aggregate  will  be  equally  easy  of 
expression.  When,  however,  the  apothecaries'  system  is 
followed  in  the  prescription,  at  once  a  complication 
arisi^s,  for  the  reason  that  in  apothecaries'  weight  all 
amounts  are  not  equally  easy  of  expression — some,  in- 
deed, being  so  awkward' to  express  as  practically  to  be 
unavailable.  Thus,  for  instance,  although  by  this  sys- 
tem, as  already  pointed  out,  ratios  are  naturally  taken  in 
duodecimals,  yet  such  a  natural  duodecimal  multiple  as 
neventy-tico,  representing  grains,  is  a  monstrosity  for  ex- 
pression. In  computing,  therefore,  by  apothecaries' 
weight  and  measure,  the  pn^scriber  is  bound  by  the 
clumsiness  of  the  denomination  ratios  of  the  svstem,  and 
.*5o.  for  cases  in  which  the  total  basis  exceeds  a  drachm, 
finds  available  for  the  fulfilment  of  the  tripartite  condi- 
tioning set  forth  above,  a  certain  set  of  combinations  only. 
These  combinations  the  young  presoriber  must  learn  by 
rote.     They  are  easily  enough  figured  out  for  one's  self; 
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but  for  convenience  of  reference  there  are  set  forth,  in 
tabular  form  below,  the  combinations  convenient  when 
the  individual  dose  of  basis  is  to  be  one  or  other  of  tlie 
several  amounts,  fiu,  tefi,  fifteen,  or  ticenty  grains.  If  the 
individual  dose  of  basis  be  less  than  a  grain  or  two,  then 
the  total  amount  of  basis  required,  being  but  a  moderate 
number  of  grains,  is  easy  enough  of  expression,  and  the 
difficulty  now  under  consideration  does  not  obtain. 

Table  or  Conveniknt  Combinations  for  the  Prescription  of 
Fluid  Mixtures  bt  apothecaries*  Measure  and  Weight. 

1.  Dose  to  be  borne  in  an  average  teaspoonful,  reckonino  six 

teaspoonftUs  to  the  fluUwunee. 


^2 

AMOUNT    OF 

Basis   to   be  Prescribed   in  Order 

►^S 

TO  Yield 

ro   THE   Teaspoonful   the   several 

::d  . 

Doses  of- 

Number 
spoonf 
tained. 

Pive 

Ten 

Fifteen 

Twenty 

•  ao 

grains. 

grains. 

grains. 

grains. 

1 

3 

gr.  XV. 

3  88. 

•  •  •  • 

31. 

6 

38S. 

31. 

3188. 

31J. 

2 

12 

31. 

31J. 

3ig. 

3vl. 

las. 

4 

24 

3U. 

SS8. 

!*• 

6 

86 

3UJ. 

3vi. 

3lx. 

|l88. 

8 

48 

§88. 

51. 

!188. 

ft. 

5U3. 

12 

72 

3vl. 

§188. 

•  •  •  • 

2.  Dose  to  be  borne  in  an  average  tablespoon/til^  reekoninu  one 
and  a  half  tablespttonfuUi  to  the  fluidounce. 


Capacity  of 
phial  in  fluid- 
ounces. 

Number    of 
tablespoonfuls 
contained. 

Amount   of  Basis   to  be  Prescribed  in  Order 
TO  Yield  to  the  Tablespoonful  the  several 
Doses  of— 

Five 
grains. 

Ten 
grains. 

Fifteen 
grains. 

Twenty 
grains. 

2 
4 

6 

8 

12 

8 

6 

9 

12 

18 

RT.  XV. 
388. 

•  •  «  • 

31. 

3188. 

3  88. 

31. 

3188. 

31J. 
Ziij. 

•  •  «  • 

3  las. 

•  •  •  • 

31IJ. 

•  •  •  • 

311J. 
31li. 

!S8. 

3vi. 

8.  Dose  to  be  borne  in  a  measured  fluidrachm. 


^1 

%4   00 

OS 

Amount  of 

Basis  to 

be  Prescribed  in  Order 

►«a 

«  o  $ 

to    Yield 

TO   THE   Fluidrachm    the    Several 

^d  . 

DOSES  of— 

©""  s 
lis 

-fig 

^S2 

Five 

Ten 

Fifteen 

Twenty 

<gralns. 

grains. 

grains. 

grains. 

1 

4 

91. 

3U. 

31. 

3Iv. 

8 

sij. 

3lv. 

3IJ. 

9vl«. 
9xvl. 

2 

16 

31v. 

BvilJ. 

|88. 

4 

82 

aviij. 

3xvl. 

!». 

■  •  •  • 

6 

48 

las. 

SI. 

fiss. 

!1J. 

8 

04 

3xvl. 

•  •  •  • 

!1. 
!11J. 

■  »  •  • 

12 

96 

!i. 

!1J. 

!lv. 

4.  Dose  to  be  borne  in  a  measured  half-fluidowice. 


•^  _L 

•^00 

AMOUNT   OF  Basis  to  be  Prescribed  in    Ordkr 

—  d  j: 

to  Yield  to  the  Half-Fluidounce 
Doses  of— 

the  Several 

Si8 

umber 
luldo 
x>ntali 

Five 

Ten 

Fifteen 

Twenty 

O*^® 

as'"^ 

grains. 

grains. 

grains. 

grains. 

1 

2 

gr.  X. 

31. 

3SS. 

31J. 

2 

4 

31. 

31J. 

31. 

^iv. 

4 

8 

31J. 

3Iv. 

3IJ. 

3vilJ. 

6 

12 

31. 

3IJ. 

3IIJ. 

588. 

8 

16 

3Iv. 

3VIIJ. 

5ss. 

3xvl. 

12 

24 

3IJ. 

5ss. 

3  VI. 

51. 

in.  The  Expressing  of  a  Prescription.— A  pre- 
scription is  an  order,  dated  and  signed,  to  the  phannacist 
to  take  certain  quantities  of  certain  several  substances; 
to  perform  upon  them  certain  pharmaceutical  operations; 
to  label  the  package  with  certain  directions  concerning 


use,  and  to  address  it  with  the  name  of  the  patient. 
Upon  this  order  the  author  may  also  have  occasion  to  set 
down  certain  injunctions,  such  as  **not  to  be  renewed," 
or,  "not  to  be  rfiown  to  the  patient,"  etc.  Inform,  pre- 
scriptions are  commonly  written  after  the  following 
paradigm : 

[Not  renewable  without  authority.] 


Take 

Of  substance  A^ 
Of  substance  Bn 
Of  substance  C, 
Do  so-and-so  [with  them] , 
Label  [tbe  package] 


For  Mr.  A.  B. 


quantity  x. 
quantity )/. 
quantity  z  [etc.] 


[Dated]  November  22d,  1886. 


[Signed]  CD..  M.D., 

No.  1  Blank  Street. 


Instead  of  a  written  signature,  a  very  common  and  a 
very  good  plan,  followed  by  many  practitioners,  is  to 
have  prescription  blanks  printed  for  their  personal  use, 
bearing  the  imprint  of  name,  address,  and  office  hours. 
In  such  case  the  imprint  is  commonly  at  the  head  of  the 
paper.  In  language,  a  prescription  is  commonly  written 
in  part  in  Latin,  and  in  part  in  the  vernacular.  In  the 
United  States  the  use  of  the  Latin  is  commonly  confined 
to  such  portion  of  the  prescription  as  has  to  do  with 
directions  to  the  pharmacist  for  the  compounding  and 
"  putting  up  "  of  the  medicine ;  but  in  many  other  coun- 
tries the  directions  for  use  are  also  written  in  Latin.  This 
latter  foreign  custom  has  nothing  to  commend  itself,  but, 
on  the  contrary,  is  intrinsically  objectionable  on  the 
score  of  opening  an  unnecessary  doorway  for  the  entry 
of  mistakes.  For  such  directions  must,  of  necessity, 
finally  appear  in  the  vernacular  in  the  label  upon  the 
package  which  is  to  serve  for  the  patient's  guidance;  so 
that,  to  write  them  in  the  prescription  in  I^tin  is  to  en- 
tail their  translation  back  into  the  vernacular  at  the 
hands  of  the  pharmacist  for  tbe  purpose  of  transcription^ 
all  at  the  risk  of  mistakes.  Far  better  is  the  American 
custom,  whereby  the  prescriber  can — ^aud  always  ought 
— set  down,  in  the  vernacular,  mfull  necessary  detail,  the 
directions  for  administration,  which  directions  are  then 
simply  to  be  copied,  exactly  as  written,  in  the  labelling  of 
the  package.  Another,  and  quite  universal,  custom  is  to 
express  by  abbreviation  or  by  symbol,  in  the  pharmaceu- 
tical portion  of  the  prescription,  what  might  be  called 
staple  words.  Thus,  in  the  foregoing  paradigm,  take  is 
expressed  by  the  symbol  "I^,"  which,  originally  the 
astronomical  sign  "  2C ,"  of  the  planet  Jupiter  (symbolical 
of  tlie  prayer  to  the  deity  Jove  which  in  ancient  times 
headed  prescriptions),  now  bears  its  present  peculiar 
form  in  order  to  do  duty  also  as  the  initial  letter  of  the 
Latin  word  recipe,  signifying  take  tJiou.  Next,  titles  of 
denominations  of  weight  or  measure  are  expressed  by  the 
commonly  employed  symbols  for  such  denominations, 
and  numeral  adjectives  by  the  so-called  Roman  numerals 
in  the  use  of  the  apothecaries'  system  of  weight  or  meas- 
ure; but  by  the  ordinary  Arabic  numerals  when  the  pre- 
scription is  by  metric  weight  or  measure,  as  is  practically 
a  necessity  for  the  expression  of  the  related  integral  and 
decimal  fractions  by  which  metric  quantities  are  signi- 
fied. Next,  the  word  misce,  signifying  mix  thou — the 
most  commonly  occurring  word  expressing  requirement 
of  pharmaceutical  manipulation,  is  expressed  by  its  ini- 
tial letter  M.,  and  similarly,  au<l  lastly,  the  word  signa, 
signifying  label  thou,  by  its  initial  letter  S.  Other  com- 
monly employed  abbreviations  are  "  aa  "  for  ana,  latinized 
Greek  for  the  phrase  of  each  ;  "no."  for  numero,  signify- 
ing to  the  number  of ;  "q.  s."  for  quantum  sufficiat,  signi- 
fying as  much  as  may  he  necessary,  and  "p.  r.  n."  for  pro 
re  natd,  signifying  according  to  twcd. 

It  thus  appears  that  all  of  the  prescription  requiring 
full  dress  in  Latin  is  comprised  in  the  titles  of  substances 
prescribed,  and  in  the  directions  for  the  compounding. 
And  for  the  correct  latinizing  of  such  items  a  critical 
knowledge  of  the  Latin  language,  though,  of  course,  of 
great  advantage,  is  yet  not  indispensable.  For,  so  far  as 
relates  to  the  expression  of  medicine-titles,  all  that  is  nec- 
essary is  to  know  how  to  set  these  titles  in  proper  case  ; 


631 


REFERENCE  UANDBOOK  OP  THE  MEDICAL  SClEiN'CES. 


s  the  expression  of  p/mrniaeeutieat  diree- 
tioju,  it  la  to  be  rememliered  that,  in  the  great  mftjority 
of  luslances.  the  directions  for  com pouci (ting  ruquiring 
speciUcution  In  prcBcriptioii  writing,  are  simple  and  set. 
so  tliat  their  Lalin  phraaing  is  cosily  compassed  by  the 
knowledge  of  a  few  arbltrarj'  words  and  pbrascB.  In- 
de«d.  for  all  but  seldom  occurriug  cxccptioml  directiooa, 
tbe  latinizing  can  be  effected  by  the  words  and  pliraaes 
in  tbe  following  list,  properly  coupled  with  Latin  wurda 
^□Ifying  forms  of  medicines,  presumably  already 
learned. 

LiBT  OF  Odd  Words  and  Phrases  of  Cohmos  Oc- 
currence IH  THE  ExTHESeiOS  OF  PHARMACKtmCAl. 
DtRECTioNS,  IM  Prkbcriptiosb.— 1.  Verbi,  in  imperatitf 
maud  ;  "  object "  to  be  in  the  aeciitatw  case  (analogue  of 
tbe  Englisli  ol^telict): 

Adde,  add.  miira,  filter. 

Cola,  strain.  Mde*ra,  macerate. 

D'tmdt,  divide.  MUet.  mix. 

Stthuie.  spread.         .SVev.  dissolve. 

Foe,  make.  Tere.  rub. 

2.  Ferbt,  in  «(^*anrtiM  mood,  taking  a  iufpVef  or  a  prtdi- 
mU,  nominatin: 

BuUiat.  let  [it]  boil. 

Fiat,  let  (if]  be  made  [into]. 

Fiant,  let  [thtrn]  be  mode  [into]. 
8.  Vetbai  a^jeetire  (participle)  to  agree  with  its  noun 
Id  gender,  number,  and  case: 

jXtnVJifiufuj  (masculine):  -"(feminine);  -unt  (neuter). 
to  be  divided. 

4.  Preponitiona :  noun  following  to  be  in  the  acrutalieo 
«iHe: 

.^d.  to;  up  to.         /n,  into.         iSu;mi,  upon. 

8.  Preptrntiani :  noun  following  to  be  in  the  ablaiiea 
caie: 

Cum,  with.  Piv,  tor. 

fl,  MUetliaiitovM  Word*  and  Phramt : 

Ana,  of  eacJi.  GutldCim,  by  drops. 

BSnt,  well.  JVon.  not. 

Bin.  twice.  Semel.  once. 

iWin  or  delnde,  thereupon.    Simvi.  together. 

£t.  and.  Sidtim.  at  once. 

Qraitdtim,  gntdually.  Ter,  thrice. 

In  the  instance  of  a  pbannaceutical  operation  which 
cannot  be  expressed  in  Latin  by  the  application  of  the 
foregoing  vocabulary,  the  wise  course,  even' for  the  Latin 
acboTar.  is  to  forego  elegance  and  write  tbe  direction  in 
tbe  vernacular.  Otherwise  it  might  chance  that  the  pre- 
scription overstep  the  pharmacist's  capiacity  for  transla- 
tion, to  the  obvious  defeat  of  the  compounding. 

As  regards  the  rendering,  in  proper  Latin  ease,  of  the 
titles  of  tlie  ingredient  substances  of  a  prescription,  tbe 

Joints  are  as  foDows:  There  are,  In  Latin,  six  eases  in  the 
eclensioD  of  nouns  and  adjectives,  but  of  these  cases 
four  only  are  concerned  In  the  latinizing  of  medicine 
titles.  These  four  are,  respectively,  as  follows:  The 
nominatiw  case,  corresponding  to  tbe  English  noniina- 
ttve.  is  the  case  in  which  titular  words  stand  in  simple 
statement — by  whicli.  in  short,  names  are  learned.     Tlius 


,  the  genitirf.  case  correspoud.'i  to 
the  English  etgtftiiM  case  after  the  preposition  ef,  and  ia 
the  case  In  which  titular  words  most  commonly  stand  in. 
prescription  writing.  For,  in  the  Qrat  place,  compound 
utleo,  even  in  simple  statement,  commonly  aJFFord  an  in- 
fltance  of  the  genitive,  as  in  the  case  of  the  title  tinftwg 
^  opium.  Here  the  phrase  nf  opium  is  rendered  in 
Latin  by  tlie  word  opium  set  in  the  genitive  case.  Then, 
In  the  second  place,  in  preseri' '  ,      .      .. 

"taking"  of  a  given  ingredient 

j._i.._  ...  , a  direction  ft 

e  substance  in  question.     A  nrescrip- 

'  laudanum,  that  is.  will  read:  "Take 

^tiucture'of  opium  ooe*liair  fluldouncu."    In  such  case 


iority  of  instances,  a  direction  for  the  taking  of  a  speci- 
fied gnanlitf  of  the  substance  in  question.  A  prescrip- 
tion tor  a  phial  of  laudanum,  that  is.  will  read:  "Take 


the  titular  word  of  tlie  iireparalion  itself — in  this  instance 
the  word  (i)K(ure— will  have  to  stand  in  the  genitive, 
since  now  it,  also,  follows  the  preposition  of.  With  the 
exception,  therefore,  of  a  few  conditions  when  titular 
words  stand,  in  prescription  expression,  in  tbe  aecaia- 
tirf,  tlie  rule  is  that  all  titular  nouns  and  adjectives 
which,  in  simple  statement  of  the  title,  stand  in  the 
nominaiiu.  require,  In  prescription  orders,  to  be  set  in 
the  grnitict. 
The  third  Latin  case  that  concerns  the  prescriLrer  ia  the 


lake  the  accusative  under  tbe  two  following  circum. 
stances:  First,  when  the  order  is  not  the  common  one  to 
lake  a  certain  specified  measure  or  weight  o/ the  thing, 
but  to  lake  t?u  thing  ilttlfia  a  conditioned  entirety,  A. 
common  instance  of  tliis  circumstance  is  where  yolk  or 
white  of  egg  is  an  ingredient  of  a  prescription.  Here  by 
the  condition  of  things  it  is  easiest  to  measure  quantity 
by  the  natural  measure  of  the  egg  substance  itself. 
Hence,  in  prescribing  yolk  the  order  is  conimonly  to  take 
the  yolk  of  one  egg.  or  of  two,  or  of  three  eega,  aa  tbe  case 
may  be;  in  which  case  the  title  word  yM,  standing  as 
the  direct  object  of  the  transitive  verb  take,  requires  to 
be  put  In  the  accusative.  Another  commonly  occurring 
Instance  where  the  accusative  must  appear,  is  where  the 
prescriber  writes  for  a  certain  number  of  a  ready-made 
medicinal  entity,  such  as  pills  or  troches,  of  standard 
composition,  and  hence  of  independent  title.  Thus,  to 
prescribe  the  pharmacopCTial  eoinpaund  ealharlie  pill,  the 
simplest  way  is  to  order  directly  the  desired  num&er  of 
the  already  made  pills,  which  toe  pharmacist  keeps  in 
stock.  Such  prescription,  therefore,  reads:  "Take  com- 
pound cathartic  pills  to  the  number  of  "  so  many,  and  so 
the  word  for  pilU,  with  its  dependent  adjectives,  ap- 
pearing as  the  Immediate  object  of  the  verb  take,  stands 
In  the  accusative.  Thesecond  circumstance  determining 
the  Betting  in  the  accusative  of  titular  nouns  and  adjec- 
tives occurs,  in  one  form  of  writing,  in  cases  in  which  the 
prescription  orders  that  a  given  substance  be  taken  vp  to 
the  atlainjaenl  ofaeertain  total  bulk  or  wfij/ht.  This  form 
of  order  most  commonly  obtains  in  the  prescription  of 
Quid  mixtures,  where  it  is  often  convenient  to  onler  in 
specified  quantities  the  necessary  amounts,  respectively. 
of  basis  or  adjuvant;  but,  as  regards  the  inert  nehieU 
simply  to  direct  the  compounder  to  "  take  "  the  vehicle 
substance  until  the  whole  mixture  shall  attain  Uie  meas- 
ure of  tbe  desired  bottleful.  In  such  cose  tJie  order  for 
the  vcbiole  may  he  plinwed  in  either  of  two  styles — In 
the  one  of  which  the  titular  words  will  appear  as  usual 
in  the  genitive,  but,  ia  the  other,  in  the  accusative.  The 
phrase  in  the  latter  styk  is  according  to  the  model,  takt 
fi-and-to  up  to  [the  mearare  of]  to  mneh.  Here  the  title 
of  the  substance  "taken"  is  the  immediate  object  of  tbe 
verb  take,  and  therefore  stands  in  tbe  accusative;  tho 
phrase  up  to  ttie  meatureof  being  expressed  by  the  pt«po- 
eition  ad.  The  other  style  of  phrasing  tbe  order  is  after 
this  model:  Take  of  m-iind-m  a»  much  a«  may  be  necemtary 
to  attain  the  meaaare  <^  to  maeh.  Here  the  title  of  the 
medicine  once  mo?e  follows  the  preposition  of,  and  hence 
appears  in  the  genitive.  In  the  rendering  of  the  order  in 
this  style,  the  Latin  phrase  pianlum  Mu_0eiat  ad  (com- 
monly abbreviated  to  7.  «.  nrf)  is  the  translation  of  the 
English  "as  much  as  may  be  necessary  to  attain  the 
measure  of. " 

The  fourth  and  last  Latin  case  that  concerns  the  pre* 
scrlber  is  tbe  nlihitive,  a  case  corresponding  to  the  English 
ebjective  after  certain  prepoaitiouB.  Tho  prepositions 
governing  the  ablative  that  occur  in  prescription  writing 
are  cim.  "with,"  and  pro,  "for,"  The  former  of  these 
occurs  in  a  lew  titles,  as  fur  instance.  Bydrargyntm  ctm 
Cretd.  mercury  with  chalk;  Emjilatlrum  Pirta  evm  Can- 
tharide.  pitch  plaster  with  cantbarides;  and  the  latter  in 
the  much. used  phrsse  pro  re  na(d,  "according  to  need." 
But  as  regards  the  ablative,  the  special  point  obtains  that 
the  circumstances  of  prescription  phrawng  never  require 
the  rendering  la  the  ablative  of  a  title  word  which  ia  the 
title  appears  In  a  different  case.     The  few  Instances  of 
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Prescription' 
WrUliic. 


the  ablative  in  medicine  titles  are  therefore  fixed,  and  the 
ablatives  so  occurring  are  easily  learned  by  rote. 

The  expremon  of  case  is,  in  Latin,  effected  by  modifi- 
cation of  the  ending  of  the  word  itself  which  is  to  be 
declined,  and  in  such  modification,  adjectives  share  as 
well  as  noims.  Different  modifications  are  employed  to 
signify  case  in  the  singular  and  plural  number,  respec- 
tively, and  of  such  modifications  there  are,  in  ordinary, 
five  distinct  systems,  constituting  the  five  several  declen- 
sions of  noims  and  adjectives,  besides  cases  of  irregular 
declension  presented  by  certain  pronouns  and  cardinal 
numerals.  Of  the  five  systematic  declensions,  one,  the 
fifth,  affords  but  a  single  example  in  prescription  Latin, 
namely,  the  ablative  re  of  the  noun  res  in  the  oft- quoted 
phrase  pro  re  natd.  Of  the  other  four  declensions,  exam- 
ples occur  in  prescription-writing  of  the  nominative,  gen- 
itive, a^cciisative,  and  ablative  cases,  respectively,  in  the 
singular  number,  and  of  the  nominative,  genitive,  and  ac- 
ctisative  in  the  plural.  The  following  table  shows  the 
endings  for  the  several  cases  so  enumerated,  so  far  as 
concerns  nouns  and  adjectives  embraced  in  the  pre- 
flcriber's  vocabulary.  Endings  for  nouns  not  in  such 
vocabulary  are  purposely  omitted,  as  are  also  the  irregu- 
lar declensions  of  pronouns.  In  the  table  the  italicized 
letters  m.,f.,  and  n,,  signify  respectively,  that  the  case 
endings  in  the  columns  beneath  are  those  of  nouns  or  ad- 
jectives of  the  masculine, feminine,  or  netitei'  gender;  for, 
as  appears  in  the  table,  case  endings  often  differ,  even 
in  the  same  declension,  according  to  the  gender  of  the 
word.  The  endings  of  the  first  and  second  declensions, 
severally,  which  appear  in  parenthesis,  are  the  endings 
of  certain  Greek  nouns,  adopted  into  Latin  with  some- 
thing of  the  Greek  form  retained.  The  table  also  ^ives 
a  list  of  words  of  foreign  origin  applied  as  drug  titles, 
which,  following  the  Latin  idiom  in  such  case,  make  no 
change  of  ending  to  signify  case — are,  in  short,  indedin- 
able. 

Tabli  of  Parts  of  Latin  Declensions  so  Far  as  Exemplified 
BY  Words  Used  in  Prescription-writing. 

1.  Reaular  DecletuHons  of  Xonn«  and  Adjectives. 


• 

a 
o 

El 

Second 

Third 

11 

S^ 

declension. 

declension. 

O  0) 

"1 

Singular. 

/. 

m.*                   n. 

m.andf.           n. 

m.f 

Nominative 

-a     (-e) 

-us  (-08)  -um  (-on) 

(various)   (various) 

-us 

Genitive  . . . 

-ce    (-es) 

-i 

-is 

-tts 

Accusative . 

-am  (-en) 

-um  (-on) 

•em      (lilte  nom.) 

•um 

Ablative . . . 

-a 

-0 

-e 

Plural. 

Nominative 

-8P 

-i                       -a 

-es                      -a 

-us 

Genitive . . . 

-arum 

-orum 

•um,     -ium 

-uum 

Accusative . 

-as 

•OS                     -a 

-es                      -a 

•us 

(Fiftb  Declension  exempUQed  only  in  ablaUve  singular  re  in  phrase 
pro  re  natd.) 

•Except  junipems^  pruniL%  rhamnus^  sambucus,  and  ttZmus, 
feminine. 

t  Except  quercus^  feminine. 

2.  Declensimi  of  Cardinal  Numerals. 


Nominative 
Genitive . . . 
Accusative . 


Unus,  One. 


m. 


/. 


n. 


un-us    -a    -um 

-ius 
-um   -am  -um 


Duo^  Two. 


m. 


/. 


n. 


du-o  -ae  -o 

-orum    -arum    -orum 
-OS  -as  -o 


TrcH,  Three. 


m.andf.  n. 

tr  -es  -la 
-ium 

-es  -ia 


All  other  cardinal  numcraln  are  indccliJiahle. 

Indeclinable  Drug-titles— aM  ncxiter. 


Alcohol, 
AmyU 
Buchu, 
Cajuputi, 


Catechu, 
Chloral, 
Cusso, 
Elixir, 


Eucalyptol, 
Kamala, 
Kino, 
Matico, 


Indeclinable  Drug-titles— a«  neuter.— Continued. 


Menthol, 

Methyl, 

NaphtoU 


Pyrogallol, 

Salol. 

Sassafras, 


Sumbul, 
Thymol. 


As  appears  at  a  glance  from  the  foregoing  table,  in  the 
case  of  any  noun  or  adjective  belonging  to  either  of  the 
three  declensions  numbered  as  first,  second,  and  fourth, 
respectively,  if  the  nominative  be  given,  any  other  case 
can  at  once  be  formed  by  substituting  the  proper  case 
ending  for  that  of  the  nominative.  In  words  of  the  third 
declension,  however,  this  possibility  in  very  many  cases 
does  not  obtain.  For  in  this  declension  tlie  nominative 
often  stands  apart  from  the  other  cases  in  the  way  of 
having  the  very  root,  or  "stem,"  of  the  word  curtailed 
or  modified  in  its  construction.  Thus,  the  stem  anthemid-, 
giving  genitive  arUhemidis,  accusative  anthemidem,  and 
ablative  anthemide,  gives  nominative  antliemis-^a.  word 
in  which  the  full  stem  does  not  appear.  Similarly,  the 
rooter-,  giving  genitive  ^Zom,  etc.,  gives  nominative 
fios;  and  root  rno-,  giving  genitive  r/i<?t«,  offers  the  much 
modified  nominative  form  rhus.  Hence,  for  the  proper 
rendering  in  oblique  case  of  nouns  or  adjectives  of  the 
t?iird  declension,  it  becomes  necessary  to  learn  arbitrarily 
the  form  of  some  one  of  the  oblique  cases — most  conven- 
iently the  cenitive — as  well  as  that  of  the  nominative. 

A  special  point  concerned  in  the  expression  of  case  ob- 
tains m  the  case  of  adjectives,  to  the  effect  that  very  many 
of  these  words  form  their  case  endings  after  diflferent  ones 
of  the  declension  models,  according  to  the  gender  of  the 
noun  to  which  the  adjective  is  attached.  In  compound 
drug  titles,  therefore,  which  include  an  adjective,  the 
gender  of  the  noun  modified  by  the  adjective  becomes 
necessary  to  know  for  the  intelligent,  proper  rendering  of 
the  adjective's  case  ending.  Of  course,  such  knowledge 
is  not  essential,  since  the  title,  adjective,  and  all,  can  be 
learned  by  rote,  and  then,  remembering  the  nominative 
form  of  the  adjective,  the  necessary  change  to  genitive 
or  accusative,  to  suit  the  requirement  of  the  prescription 
phrase,  can  be  done  by  rule.  But  it  saves  a  vast  amount 
of  unnecessary  memorizing  to  understand  the  system,  so 
far  as  system  ffoes,  by  which  genders  of  Latin  nouns  are 
determined.  Reverting,  then,  to  the  above  declension 
table,  it  appears  that  all  prescription  occurring  nouns  of 
i\\Q  first  declension  B,rc  feminine  in  gender;  all  those  of 
the  second  declension  ending  in  -um,  or  -on,  are  neuter, 
and,  with  a  few  exceptions,  all  of  the  second  declension 
ending  in  -us,  or  -os,  and  all  of  ihe  fourth  declension  end- 
ing in  'US,  are  masculine.  The  exceptions  in  the  two  lat- 
ter instances  are  nouns  in  -us,  representing  ancient  Latin 
tree-names,  which,  because  of  the  ancient  Latin  concep- 
tion of  an  inherent  femininity  in  trees  as  things,  take  the 
feminine  gender  in  spite  of  their  etymological ly  mascu- 
line nomiSative  ending.  In  the  third  declension  all  gen- 
ders appear,  and,  although  in  nouns  of  certain  nominative 
endings  the  ending  carries  with  it  the  gender,  yet  in  the 
case  of  many  other  nouns  this  is  not  so,  and  genders  must 
be  learned  arbitmrily.  Happily,  however,  the  number 
of  nouns  of  the  third  declension,  among  drug  titles, 
which  bear  an  associated  adjective,  are  quite  few. 

From  the  above  analysis  it  is  evident  that,  in  the  case 
of  a  given  noun  in  the  nominative,  the  rendering  of  the 
same  in  an  oblique  case  can  proceed  by  rule  according 
to  the  foregoing  declension  table,  if  only  the  declension 
of  the  noun  be  known ;  with  the  further  item,  in  the  in- 
stance of  a  noun  of  the  third  declension,  that  some  one 
oblique  case,  as  well  as  the  nominative,  be  known,  for 
the  aflfording  of  the  full  stem  of  the  word.  Similarly, 
the  proper  case  dress  of  any  given  adjective  can  be  fixed 
if  the  scheme  of  declension  of  the  adjective  itself  be 
known,  on  the  one  hand,  and,  on  the  other,  the  gender 
of  the  noun  to  which  the  adjective  is  to  be  affixed— ad- 
jectives requiring  to  agree  with  their  respective  noims 
in  gender,  number,  and  case.  This  requisite  information 
concerning  nouns  and  adjectives  of  prescription  use  is 
afforded  in  the  two  following  tables — the  one  giving  a 
key  to  the  declensions  of  nouns,  with  genders,  and  also, 
in  the  case  of  nouns  of  the  third  declension,  genitive  end- 
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ings — and  the  other  ahowing  the  schemes  of  declension 
of  adjectives. 

Table  showing  Declension  and  Gender  or  Nouns  Occurring 
IN  Titles  or  u.  s.  pharmacoiheial  Medicines  and  in  Com- 
mon Prescription  Terms. 

Nominative  singular  ending  in  -as 

AU  Firat  DecUnsUm  and  Feminine,  except  (of  Greek  origlD)  the 

following  In  -ma: 


ThjwotU'gm^     (pbyBOStlff'matto), 

8d,  n. 
Amldotpe'rma  (aspldospe'rmatis), 

E'liemm  (ene'matls),  Sd,  n. 


Catapla'imR  (catapla'smatis),  8(Z« 

n. 
GarKarl'smm  CgarKurl'smRtls),  3d, 

n. 
Ttaeobro'ma  (tbeobro'matis),  3d,n. 


Jnnl'penis,  2d,  / 
Pru'niw,        *^ 
RbB'miiUB 
Samba'ciu, 
U'lmus, 


Nominative  Singular  ending  in  -nss 

All  Second  Declenaion,  MatcuUne,  except— 

RHUS  (rtio'ls),  3d,  /.  ('*itiU8  glRr 

bra"). 
Fni'ctuii,  Uh,  m. 
Spi'ritiu, 
Que'rcas, 


Nominative  Singular  ending  in  -oss 
Comprise  only  the  foUowing— 
Hob  (flo'fls),  8d,  m.  I  Bos  (bo'ylB),  3d,  m.  or/. 

NomiJuUive  Singular  ending  in  -urns 

AU  Second  DeclenMon,  Neuter. 

Nominative  Singular  ending  in  -ons 

Comprise  only  the  following— 


Eriodl'mon,       2d.  n. 
HflBiDRto^zylon, 
Tozloode'ndron,     " 


Eii'geron  (erUcero'ntts),  8d,  n. 
Ll'moD  (llmo'nis),  3d,  m. 


Nqum  of  aXL  other  endings  are  of  Third  DedensUm^  and  are  as 

foUows: 

Ending  in  -c  s 

Lie  (la'cUfl),  n. 

Ending  in  -el  s 

lei  tfenils),  n.  I  Mel  (meOUs),  n. 


Ala'men  (alu'mlDls),  n. 


Ending  in  -ens 

I  Se'men  (se'mlnjis),  n. 


,       (-to) 
Confe'cUor  (oonf  ectio'nls),  /. 
Lo'Uo  (loiio'Dls),/. 
Po'rUo  (portlo'nta),  /. 
Trltun'Uo  (trituratio'nis),  /. 


Ending  in  -os 

(-ago^ 
Muclla'go  (mucila'glnlBX  /• 

(-bo  and  -jx)) 
Ca'rbo  (carbo'nis),  m. 
Pe'po  (pepo'nis),  m. 
Sa'po  (sapo'Dlfl),  m. 


(-cr) 
JE'tber  (sB'tberis),  m. 
PI'per  (pl'perls),  n. 
Zl'ugiber  (zingi'beiis),  n. 


£ndin(r  in  -r: 

(-or) 
Li'quor  (ll'quoriB),  m. 

(-ur) 
Su'lpbur  (su'lphurls),  n. 

Ending  in  -•: 


(-as,  Kenitlye  -atis) 
Ace'tas  (aceta'tis),  m. 

[and  all  Dolt-names  in  -as.} 

(-as,  genitive  -adis) 
Asde'pias  (asclepi'sdls),/. 
(-is,  genitive  -itis) 
A'raenis  (arseni'tis),  m. 

land  all  salt-names  in  -is.} 

(-is,  genitive  -idis) 
A'ntbemis  (antbe'midiH),/. 
Ca'ntbarls  (cantba'rldls),/. 
Colocy'ntbls  (celocy'nthldifl),  f. 
Hamame'ilH  (bamame'lidis),/. 
I'rlB  (I'ridlB),/. 
Ma'ci*  (ma'cidls),  /. 


(-is,  genitive  -eris) 
Pu'lvls  (pu'lveria).  m. 

(•4s,  genitive  -4s) 
Ca'nnabis  (ca'nnabls),/. 
Dlglta'ils  (digitalis),/. 
Hydra'stte  (bydra'sttej,  /. 
Sina'pls  (slna'pis),/. 

(-OS,  sec  ante.) 

(■^us,  see  ante.) 
(-ns) 
Ju'gians  (jugla'ndis),  /. 

(-p«) 
A'deps  (a'dlpis),  m. 

(-ru) 
Pare  (pa'rtls),  /. 


(ax) 
Bo'rax  (bora'cia),  m. 
Bty'rax  (styra'cis),  m. 

(-CX) 

Co'itez  (co'rticis),  m.  and/. 
Bu'mez  (ni'micis),  /. 


Ending  in  -xt 

(-Ir) 
Pix  Cpi'cis),  f. 
Ra'dix  (radl'cls)./. 

(-UX) 

Nux  (nu'cia),/., 

(-Ix) 
Calx  (ca'lciB),  /. 


Table  showing  Schemes  or  Declension  and  Gender  of  adjec- 
tives Occurring  in  U.  8.  Pharmacop(£Ial  Medicinal  Titles 
and  in  Prescription-purases. 

scheme  I.— Second  and  First  Declensions  Combined. 

MoMuline.  Feminine.  Neuter. 

*«i  DM  dec.]  -a  [1st  dec]  -urn  (-on)  [2d  dec.] 


Scheme  II.— ITtird  Declension, 


Masculine  and  Feminine. 
■4a  (genitiye  ^). 


Neuter. 
-€  (genitive^). 


scheme  III.— ITtird  Declension. 

Masculine  and  Feminine, 
-or  (genitive  -oris). 

Scheme  TV.— Third  Declension, 

AU  Oenders. 

-ens  (genitive  stngular  -entis) ;  (genitive  plural  -entium). 

In  commentaiy  upon  the  declension  schemes  of  adjec- 
tives set  forth  in  the  foregoing  table,  it  may  be  stated 
that  Scheme  I.  embraces  by  far  the  greater  number  of 
adjectives.  In  this  scheme  the  neuter  ending  -on,  bor- 
rowed from  the  Greek  like  the  same  ending  among  nouns 
of  the  second  declension,  finds  among  drug  titles  but  a 
single  example,  diachylon.  Scheme  II.  embraces  a  few 
adjectives  only  among  those  occurring  in  medicine 
titles,  and  affords  an  example  of  the  nominative  ending 
-e  of  the  third  declension,  which  does  not  occur  among 
noun8  of  pharmacopceial  titles.  Scheme  III.  offers  a  sin- 
gle example  only,  viz.,  f&rtior.  Of  Scheme  IV.  pharma- 
copoeial  adjectives  give  but  two  examples,  namely,  effer- 
vescens  and  recens.  A  survey  of  the  gendei's  marked  on 
the  table  shows  that  in  every  case  a  distinctive  gender, 
where  there  is  such,  can  be  told  from  the  adjective  nom- 
inative ending. 

A  final  point,  concerning  the  expression  of  a  prescrip- 
tion, is  that,  having  regard  to  the  fact  that  a  dip  of  the 
pen  on  the  part  of  the  writer,  or  a  slip  of  the  understanding 
on  the  part  of  the  pharmacist  reader  of  a  prescription, 
mav  convert  what  was  meant  as  a  missive  of  mercy  into 
a  death  warrant,  it  behooves  the  prescriber  most  sol- 
emnly to  execute  his  task  deliberately,  thoughtfxMy,  and. 
in  chirography,  legibly,  abjuring  all  dangerous  doak-of- 
igrwrance  abbreviation  of  medicine-titles  ;  and,  finally,  to 
fail  not  of  that  trusty  safeguard  against  error,  a  review 
cf  the  paper  after  the  writing.  Edward  Curtis. 

PROTOZOA.— Standing  distinctly  as  the  lowest  of  all 
animal  organisms,  the  protozoa  constitute  a  branch  dif- 
ferentiatea  from  higher  groups  by  the  simplicity  of  or- 
ganization in  that  the  animal  consists  of  but  a  single  cell 
or  a  colony  of  simple  cells.  In  the  main  the  animals  of 
this  group  are  easily  recognized,  although  some  forms 
are  so  generalized,  and  partake  of  plant  characteristics 
to  such  an  extent  as  to  render  their  classification  doubt- 
ful; and,  on  the  other  hand,  certain  higher  forms  show 
the  first  stages  in  specialization  among  cells  of  the  col- 
ony which  ultimately  leads  to  the  differentiation  of  the 
metazoan  organism. 

The  Protozoa  are  true  cells  and  possess  consequently 
neither  organs  nor  tissues.  In  the  discharge  of  all  living 
functions  by  the  single  cell,  however,  one  finds  a  physi- 
ologic complexity  as  striking  as  the  morphologic  simplic- 
ity. The  latter  is  also  less  extreme  in  many  cases  where 
specialization  has  effected  the  production  of  individual 
features  within  the  single  cell,  differentiations  which 
subserve  particular  functions,  and  which  are  thus  anal- 
ogous to  the  organs  of  the  metazoa.  Such  are  denomi- 
nated cell  organs,  or  organella^,  and  are  of  great  variety. 
Among  these  may  be  mentioned  the  locomotor  structures, 
such  as  pseudopodia,  flagella,  and  cilia,  tlie  numerous 
vacuoles  of  a  nutritive  and  contractile  type,  the  pre- 
formed, often  highly  modilied  openings  for  ingestion  of 
food  and  egestion  of  solid  waste  mutter,  and  various 
protective  coverings  of  a  permanent  character  or  tem- 
porary and  connected  with  reproduction. 

As  true  cells  all  Protozoa  possess  one  or  more  nuclei, 
and  the  earlier  contention  that  there  exists  a  special 
group  of  anuclear  organisms,  the  monera  of  Ilaeckel,  has 
not  been  confirmed  by  later  study.  The  simple  pro- 
tozoon  is  with  a  single  Known  exception  (Loxodes  rostrum) 
uninuclear,  and  the  presence  of  many  nuclei  points  to  a 
colonial  organism  or  to  a  reproductive  phase,  except  that 
in  one  large  group  two  forms  of  nuclei  coexist  and  divide 
the  functions  otherwise  resident  in  the  single  nucleus. 

The  reproduction  of  the  Protozoa  is  again  that  of  the 
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cell,  viz.,  by  division,  which  may  be  simple  or  multiple, 
and  in  varied  form,  either  while  free  or  m  the  encysted 
condition.  Two  types  of  division  may  alternate  rej^u- 
larly  or  indefinitely  in  the  life  cycle  of  a  given  species, 
and  in  most  subdivisions  of  the  group  certain  so-called 
sexual  processes  have  been  demonstrated.  These  con- 
sist in  general  in  the  fusion  of  similar  individuals  (iso- 
gametes),  or  of  dissimilar  (macro-  and  microgametes), 
or  merely  in  the  mutual  exchange  of  nuclear  matter. 

Knowledge  of  the  completed  life  cycle  gives  an  ade- 
ouate  conception  of  the  species  and  its  relationships,  so 
tnat  when  but  a  single  phase  of  the  cycle  is  known  any 
classification  of  the  organism  nuist  be  merely  tentative. 
Evidence  is  accumulating  to  show  that  all  Protozoa  pass 
through  two  cycles  denominated  the  sexual  and  the 
asexual  cycle,  which  often  differ  radically  in  structure 
and  appearance  and  always  manifest  strong  contrasts  in 
nuclear  conditions.  With  the  exception  of  the  malarial 
organism,  there  is  not  a  single  parasitic  protozoan  of 
man  in  which  the  complete  life  cycle  is  known. 

In  regard  to  location  parasitism  among  the  Protozoa 
affords  conditions  not  found  otherwise.  There  are  in 
this  ^up  not  only  organ  parasites,  as  in  the  groups  of 
helminthes,  but  also  such  forms  as  must  be  designated 
tissue  parasites,  cell  parasites,  and  even  nuclear  para- 
sites. Different  phases  in  the  life  cycle  of  the  same 
species  may  illustrate  different  modes  of  parasitism,  as 
is  the  case  with  the  malarial  organisms,  which  at  vari- 
ous epochs  in  the  life  history  are  successively  cell  para- 
sites m  the  erythrocytes,  orj^n  parasites  in  the  blood- 
vessels, and  tissue  parasites  m  the  wall  of  the  mosquito's 
midgut. 

In  general,  however,  the  protozoan  parasites  repeat 
conditions  already  described  for  Metazoa.  One  finds  the 
degeneration  of  organs  superfluous  under  conditions  of 
parasitic  existence,  the  formation  of  organs  of  attach- 
ment, such  as  hooks,  suckers,  etc.,  the  noteworthy 
fecundity  already  commented  upon  for  metazoan  para- 
.*jitC8;  and  finally  the  alternation  of  generations  and  of 
hosts  Is  a  common  feature  among  the  Protozoa  also. 

An  encysted  condition  of  the  entire  individual  or  of  a 
group  of  spores  aids  in  the  dispersal  of  the  species,  which 
are  all  inhabitants  of  a  moist  environment  and  cease  ac- 
tivity at  once  on  withdrawal  of  the  water.  This  general 
habit  renders  it  difficult  to  distinguish  between  mere 
commensals  which  find  in  the  alimentary  canal  of  higher 
forms  conditions  for  their  ordinary  slime-inhabiting  ex- 
istence without  exerting  anv  influence  upon  the  host, 
ami  such  as  are  parasites  in  the  true  sense. 

A  true  parasite  draws  its  nourishment  from  the  host 
and  affects  it  at  least  to  that  extent.  When  this  takes 
place,  as  with  protozoan  parasites  largely,  within  a  tis- 
sue or  even  a  cell,  morbid  conditions  are  evoked,  even 
though  they  remain  local  in  some  cases.  That  functional 
disturbances  result  is  evinced  by  the  relatively  large 
number  of  protozoan  diseases  among  animals  and  plants. 
These  sometimes  take  the  form  of  tissue  proliferations, 
as  has  been  clearly  demonstrated  for  plants.  An  effort 
to  trace  similar  effects  in  animals  is  found  in  the  exten- 
sive literature  on  cancer  parasites.  Thus  far,  however, 
no  sufficient  evidence  has  been  brought  to  establish  the 
parasitic  nature  of  such  abnormal  growtlis,  and  none  of 
the  supposed  "  panisites  "  can  1^  clearly  recognized  as 
Protozoa.  It  should  be  noted  in  passing  that  in  addi- 
tion to  the  mechanical  effect  of  cell  parasites  a  cliemical 
influence  of  at  least  e<iual  importance  is  exerciserl  by  the 
excretions  of  the  organism,  the  metalx)lic  products  set 
free  in  the  protoplasm  of  the  host  cell.  In  some  cases 
this  Is  a  factor  of  great  importance,  as  also  in  tlie  cas(»s 
of  bacterial  diseases;  its  sienificance  among  Protozoa  is 
not  yet  sufficiently  investigated. 

It  is  noteworthy  that  in  manv  instances  a  protozoan 
infection  is  self-terminatinp,  either  that  a  ty\)o  of  im- 
munity is  acquirefi  by  the  host,  or  that  the  reproductive 
cycle  of  the  parasite  reaches  its  limit  witliout  a  change 
of  host  or  alternation  of  generations.  MacXeal  and 
Novy  have  recently  endeavored  to  determine  experi- 
mentally the  possibility  of  securing  attenuated  cultures 


of  one  protozoan  parasite  (Trypanosoma)  with  absolutely 
negative  results;  the  last  generation  from  a  culture  more 
than  a  year  old  was  even  more  virulent  than  the  organ- 
ism at  the  start. 

Regarding  means  of  infection  but  little  definite  evi- 
dence is  at  hand.  It  is  inferred  that  encysted  forms 
furnish  the  ordinary  means  for  transferring  the  species 
to  a  new  host,  and  yet  in  many  cases  experiments  along 
this  line  have  been  without  results.  In  other  cases  it  is 
now  known  that  the  transfer  takes  place  through  some 
biting  insect,  which  in  some  cases,  if  not  all.  acts  as  the 
host  for  another  phase  in  the  life  history  of  the  parasite, 
and  is  capable  of  transmitting  the  disease  only  after  a 
period  sufficient  to  allow  of  the  development  within  its 
body  of  the  specified  portion  of  the  life  cycle. 

In  those  cases  in  which  the  life  history  has  been  worked 
out,  means  of  preventing  the  infection  of  the  human  host 
constitute  the  evident  limitation  to  the  spread  of  the 
disease  caused  by  the  parasite.  The  inauguration  of  a 
simple  but  effective  prophylaxis  for  malaria  and  yellow 
fever  ranks  rightly  as  among  the  most  brilliant  achieve- 
ments of  scientific  medicine.  In  cases  in  which  the  life 
history  of  the  parasite  is  unknown,  the  prophylaxis  is 
necessarily  vague  and  uncertain.  It  is  wise  to  emphasize 
here  the  importance  of  co-operative  effort  on  the  part  of 
trained  observers,  both  in  medicine  and  in  zoology,  to 
elucidate  fully  the  problems  which  necessarily  ofter  al- 
most insuperable  obstacles  to  the  investigator  approach- 
ing them  from  the  single  standpoint. 

The  classification  of  Protozoa  is  still  in  a  very  imper- 
fect condition.  Our  knowledge  of  the  many  recorded 
forms  is  confessedly  incomplete,  especially  as  to  the  life 
history.  So  long  as  the  sexual  cycle  is  unknown  it  is 
hazardous  to  attempt  a  natiu*al  classification  of  any 
form.  It  is  equally  erroneous  to  group  together  all 
types  which  manifest  a  certain  superficial  similarity  in 
sexual  stages.  Especially  open  to  criticism  are  attempts 
at  classification  based  solely  on  parasitic,  or  disease- 
producing  forms.  Such  a  proposal  as  that  recently 
made  by  Sambon,  who  would  include  in  a  single  class, 
the  Hffimoprotozoa,  all  blood-inhabiting  Protozoa,  is  a 
serious  step  backward.  This  plan  disregards  all  free- 
living  Protozoa  and  does  violence  to  all  the  evidence  ob- 
tained from  their  studj.  The  Ha^moprotozoa  do  not 
constitute  a  natural  group:  the  definition  of  the  group 
by  Sambon  is  purely  physiological  and  the  similarity  in 
habit  which  these  forms  manifest  is  no  better  justifica- 
tion of  their  taxonomic  association  than  occurrence  in 
the  alimentary  canal  justified  the  long  since  abandoned 
group  of  Helminthes.  The  various  subdivisions  of  Sam- 
bon s  Ha?mo protozoa  are  forms  of  diverse  origin  which 
independently  have  become  adapted  to  a  parasitic  exist- 
ence in  the  blood  stream,  and  in  taxonomic  considera- 
tion they  must  be  relegated  to  the  different  clas.ses  of 
Protozoa  from  which  they  have  sprung.  They  furnish 
at  once  striking  evidence  of  parallel  evolution  and  of 
convergence  due  to  similar  environment. 

All  the  varied  modifications  within  the  branch  of  Pro- 
tozoa may  l)e  groupetl  into  four  well-defined  classes 
which  are  now  almost  universally  recognized.  These 
may  be  briefly  outlined  together  with  their  major  sub- 
divisions, following  in  the  main  the  clarifications  of 
Butschli,  Calkins,  and  Doflein,  and  [noting  principally 
those  groups  which  contain  forms  found  in  the  human 
body.  Calkins  regards  the.se  classes  as  phyla  and  raises 
correspondingly  the  value  of  all  the  sulwrdinate  groups. 
Although  the  older  view  Is  followed  in  the  text,  this 
change  has  much  to  recommend  it. 

Class  I.  Sarcodijia. —  Naked  or  shelled  Protozoa,  char- 
acterized in  the  free  adult  condition  by  the  formation  of 
changeable  processes  of  protoplasm  as  organs  of  locomo- 
tion. These  pseudopodia  may  be  lobose,  digitate,  reticu- 
late, or  finely  radiate,  and  may  bo  formed  over  the  entire 
surface  of  the  body,  or  only  at  definite  points.  Repro- 
duction takes  place  by  simple  division  and  by  spore  for- 
mation. 

Subclass  1.  Rhizopoda.  Naked  or  shelled  Sarcodina, 
having  lobose  or  reticulate  pseudopodia.     The  young 
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may  be  flagellate  am  well  as  amoeboid,  and  arc  pixxluceil 
by  multiple  division  of  the  active  cell  or  during  en- 
cyNtment.  Included  among  Amcebina  are  naked  forms 
(Gymnamcebina)  with  both  free  and  parasitic  species, 
and  also  shelled  forms  (Thecamcebina)  only  free-living. 

Subclass  2.  Heliozoa.  Naked  or  shelle<l  Sarcodina, 
typically  spherical,  with  little  cliange  of  form  by  amcr- 
lioid  movements.  Pseudopodia  fine,  filifonn,  ra<liating 
from  all  parts,  provided  with  axial  filament  and  rarely 
changeable,  exclusively  free-living  forms. 

Subclass  3.  Radiolaria.  Marine  Sarcodina  with  pseu- 
dopodia like  those  of  Heliozoa,  but  alwaj's  provided  with 
internal  chitinous  capsule  which  enclos<.»s  the  nuclei. 
Skeleton  of  acanthin  or  silica  sometimes  al>sent.  A  ver^' 
large  group  of  fn»e-living  forms. 

Subclass  4.  Mycetozoa.  Terrestrial  saprophytic  or 
parasitic  fornw,  also  known  as  Mj'xomycetes  or  slime 
moulds,  and  inchukHl  under  the  fungi  by  some  botanists. 
The  motile  ama»lK)id  or  flagellate  swarm  spores,  the  Plas- 
modia or  colonies  formed  by  the  fusion  of  mnnerous 
amreboid  individuals,  and  the  holozoic  mode  of  nutrition 
arc  characteristically  animal  features.  On  the  other 
band,  the  production  of  spores  in  sporangia,  often  pro- 
vided with  stalks  and  other  plant -like  structures,  is 
taken  to  prove  the  plant  nature  of  these  fornb*.  All 
known  parasitic  forms  in  this  group  attack  plants. 

Class  II.  Mnstigophora. — Protozoa  of  variable  form, 
naked  or  with  cell  membrane;  they  move  by  flagella, 
which  vary  in  number  from  one  to  eight  on  each  cell.* 
Mouth,  contractile  vacuole,  and  definitely  forme<l  nu- 
cleus usually  present.  Small  forms  with  tendency  to 
formation  of  colonies. 

Subclass  1.  Flagellata.  Small  organisms  with  one  or 
more  flagella  at  anterior  end,  usually  actively  motile,  but 
capable  of  encvstment.  Repro<iuction  by  longitudinal 
fission  of  free  form  or  by  multiple  division  in  encysted 
stage.     Rarely  traasverse  fission  occurs. 

Subclass  2.  Dinoflagellata.  Naked  or  shelled  forms 
with  two  flagella,  one  of  which  extends  out  from  the 
body,  while  the  other  is  ^Tapped  aroimd  the  animal. 
No  parasitic  forms. 

SuMass  3.  (*ystoflagellata.  Large  marine  forms  with 
parenchymatous  protophism  and  firm  membrane;  ma- 
rine; no  parasitic  forms. 

Class  til.  SiMfrozoc. — Exclusively  parasitic  forms,  in 
the  adult  coniiition  without  flagella  or  cilia,  contractile 
vacuole,  and  o()ening  for  ingestion  of  solid  foo<L  Re- 
proiluction  always  by  spore  formation,  usually  within 
a  firm  membrane.  Alternation  of  generations  onlv  ex- 
ceptionally wanting.  The  young  forms  regularly  l)egin 
the  life  cycle  as  cell  parasites;  other  stages  may  lx»  the 
same,  or  \ issue  or  organ  parasites. 

Subclass  I.  Telosix)ridia. — At  the  end  of  a  vegetative 
period  the  entire  cell  divides  into  sporocysts. 

Order  1.  Circgarinida.  Vegetative  stag,  intracellular 
at  first,  full-grown  organism  extracellular;  fertilization 
isogamous,  fertilized  forms  permanently  extracellular. 
A  large  group  of  forms  parasitic  in  alimentary  and  body 
cavities  of  invertebrates. 

<.)rder  2.  Coccidiomorpha.  Vegetative  stage  [»ern)a- 
nently  intracellular;  fertilization  anisoganioiis;  sexual 
generation  [x-rnianently  or  teni|)<>rarily  intracellular. 
Many  of  the  most  important  protozoan  parasites  of  man 
fall  in  the  limits  of  this  group. 

Subclass  2.  Neosi)<)ridia.  Sporocysts  arc  produced 
continually  and  at  tne  exi>«*nse  of  only  part  of  tin*  cell. 
In  general  these  forms  are  not  well  known. 

Onler  1.  (*nidos|M)ridin.  The  spores  jKissess  one  or 
more  jxjlar  cajxules  whicli  contain  a  coiled  thn-ad  like  a 
nematocvst.  The  sub-onlers  are:  (1)  Myxos|)oriilia. 
parasitic  in  water-inhai)iting  vertebr.'ites;  and  (2)  mirro- 
sporidia  in  certain  invert  el  >rates  also,  lioth  are  not  im- 
portant here. 

Order  2.  SarcosiKiritlia.  Parasitic  in  muscle  C(»Hs  of 
terrestrial  vertebrates,  probably  without  jxilar  capsule. 
Little  known,  but  imixirtant. 

*^fulticilin  laru»tri»  Cioiikowflky  has  many  flucella.  (listrihute<l 
over  the  ^hole  Ixxly. 


Class  IV.  Infusoria. — Protozoa  with  motor  organs  in 
the  form  of  cilia,  whether  simple  or  united  into  mem- 
branes, membranella'.  or  cirri;  with  macro-  and  micro- 
nucleus;  repnxluction  by  division  and  by  budding,  com- 
bine<l  with  an  exchange  of  nuclear  matter  known  as 
conjugation. 

Sul>class  1.  Ciliata.  Cilia  persistent  except  when  en- 
cysted. Cytostome  asuall v  pres€'nt .  Mostly  free  fornLs; 
some  parasites  of  man  and  other  animals. 

Subclass  2.  Suctoria.  Cilia  only  on  young  swarming 
stage.  Foo<i  taken  in  by  special  sucking  tulx»s ;  no  c>to- 
stome.     No  human  parasites. 

According  to  this  classification  the  forms  which  have 
been  n»ported  from  man  may  l)e  arranged  as  given  in 
the  following  list,  in  which,  however,  chiefly  those  species 
are  included  which  are  definitely  accepted.  Some  few 
doubtful  fornLs  of  special  significance  are  listed  here;  and 
still  others  are  referred  to  in  the  text  under  general  head- 
I  ings. 
■  Class  Sarcodina. 

Subclass  Rhizopoda. 
Order  Amcebina. 

Suborder  Clymnamcebina. 
Entamceba  coli. 
Entamcrba  histolj-tica. 
Amceba  Miurai. 
Leydenia  gemmipara. 
Class  Mastigophora. 

Subclass  Flagellata. 

Order  Protomonadina. 
Cercomonas  hominis. 
Monas  pyophila. 
Lelshmania  Donovani. 
Ix*ishmania  tropica. 
Trj^panosoma  gambieiLse. 
Spiroschaudinnia  recurrent  is. 
Spiroschaudinnia  Duttoni. 
Treponema  pallidum. 
Treponema  pertenuis. 
Cystomonas  urinaria. 
Order  Polymastigina. 

Trichomonas  Viiginalis. 
Trichomonas  intest  inalis. 
Lamblia  dumlenalis. 
Class  Sporozoa. 

Sutx^lass  Telosporidia. 

Order  Coccidiomorpha. 
Sulx)rder  Coccidia. 
Eimeria  Stieda*. 
Eimeria  hominis. 
Eimeria  bigemina. 
Suborder  Ha>mos|)oridia. 
Plasmodium  malaria'. 
Plasmodium  vivax. 
Plasmodium  falcipannn. 
Cylasterion  scarlatinale. 
Subclass  Neosporidia. 
Order  Sarcasporidia. 

Sarcocystis  Lindemanni. 
Order  Microsporidiji. 
Cjioryctc^  variola*. 
R  hinosporidiurn  Kineal^n. 
Class  Infusoria. 

Subclass  Ciliat  a . 

Order  Holotricha. 

Chilo<lon  dent  at  us. 
Order  Heten)tricha. 
N  yet  ot  hems  fa  1  )a . 
Halantidium  coli. 
Halantidium  minutum. 
The  relation  of  the  Pn)tozoa  to  disea.se  is  only  just 
Ix'ginning  to  Ix?  investigated.     -At  everj-  point  the  stu- 
<lent  is  met  by  the  gn)ss  iiLsufficiency  of  present  knowl- 
e<lge;  a  host  of  isolated  ol^ervations  is  on  record.   Some 
are  cleaily  wrong,  while  others  are  intiicative  of  impor- 
tant discoveries,  though  the  presence  of  certain  organ- 
isms during  specific  diseases   needs  confirmation,   and 
ecjually  their  relation  to  the  inception  and  progress  of 
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tlw  malady.  New  methods  miwl.  be  worked  out  for  the 
culture  no  lens  than  the  study  of  these  forois,  and  the 
fiutne  sort  of  r'lKorous  analyfis  a  demanded  in  deuion- 
slrating  thdr  rclatbn  to  diacase  wliich  has  been  given 
to  biicteria.  It  seems  alto^her  probiible  that  they 
will  pluy  a  prominent  pile  in  medical  invrftigUion  in 
the  near  future,  but  in  the  prraenl  state  of  our  knowledge 
any  review  of  the  group  mtiat  Decessarily  he  only  a  ten- 

The  class  of  Sarcodina,  or  sarcod?  animals,  is  typically 
repre»«nted  by  the  common  free-living  aniisbu,  which 
bae  its  paralltu  in  the  white  blood  cells.  The  moat  char- 
acteristic structural  feature  is  the  ability  to  prolniile  a 
portion  of  the  body  aubatance  in  the  form  of  a  process 
or  pseudopodiimi  b^'  which  locomotion  Ls  achieved,  and 
also  the  food  particles  are  seized  and  eni^fcd.  Tlie 
subdivision  of  the  cIoks  rests  primarily  upoii  the  precise 
character  of  the  pscudopodia. 

Under  the  order  .\racebina  are  included  siich  forms  as 
possess  lobuae  pseiidopotlia.  and  the  sub-order  of  Gymn- 
amiclnna  embraces  Ruch  of  these  as  are  without  a  shell- 
All  tbe  human  paraaiteH  wliich  fall  within  the  Sarcoilina 
are  included  in  a  few  closely  related  genera  of  this  sub- 
order. While  tbe  structure  is  simple,  and  in  agreement 
with  that  of  the  simple  free-living  forms  of  the  group,  it 
is  impossible  to  demonstrate  that  this  ts  not  the  result  of 
degeneration  from  more  higlily  difTerentiated  forms  by 
virtue  of  the  parasitic  mode  of  existence.  The  parasitic 
species  are  most  probably  to  be  traced  back  to  slime* 
inliabiting,  free-living  forms,  a  transition  from  which  to 
the  present  parasitic  existence  seems  most  immediate 
and  simple  in  physiological  adjustment. 

The  ordinaiy  method  of  reproduction  is  by  ximplc 
division,  recurring  at  frequent  intervals  and  conserMng 
the  rapid  multiplicatioa  of  the  species.  1  his  form  has 
long  been  known,  and  is  to  be  observed  frequently  in  all 
truE^  independent  organisms  of  this  type  Recent  in 
I'ewtigations  have  disclosed  another  reproducti%e  tvpe 
under  definite  circumstances,  possibly  only  after  fusion 
of  individuals  or  sotne  exchange  of  nuclear  matter  the 
amoeba  forms  a  cyst  wilbin  which  the  nucleus  undergoes 
multiple  division,  and  ultimately  the  protoplasm  ur 
ranges  itself  about  tlie  new  nuclei,  so  as  to  gi\e  nse  to 
an  equal  number  of  small  amo^bu'.  When  llie^c  desert 
tbe  cyst  there  Is  left  behind  a  residual  mass  of  proto- 
plasm. At  first  distinguishable  stiglitly  in  structure  as 
well  as  sine,  the  small  amiebie  thus  produced  soon  grow 
to  the  SIM  and  appearance  of  the  adult  The  occur 
rence  of  tins  stage  in  the  life  cycle  has  not  yet  been  de 
nioostrated  for  parasitic  amoehip,  exceut  very  recently 
fur  EnlaiTiaba  coli  and  E.  hiitoti/tica;  tut  tf  pre^ent  it 
may  well  be  related  to  the  spread  of  the  species  as  found 
in  the  chance  of  hosts.  The  necessity  for  such  a  stage 
would  explain  the  ineFFectiial  attempts  which  have  been 
made  lo  inoculate  new  hosts  by  direct  transference  of  the 
ordinary  parasitic  form. 

In  the  genus  Amaba  the  separation  of  species  is  e\ 
ceedingly  difficult  on  account  of  the  insignificant  feat 
ures  available  for  purposes  of  differentiation  There  ore 
tliose  wlio  lump  the  forms  found  in  man  with  such  im 
occur  in  otlier  niamrania  under  a  single  specie^  and 
theie  are  also  those  who  contend  that  each  host  shelters 
a  distinct  parasitic  species,  and  bring  ns  eiidence  the 
individuality  of  parasitism  in  other  Broup>  But  on  the 
other  hand  it  may  be  urged  that  the  anicebie  are  nut 
highly  differentiated  as  parasites,  and  mere  difference  in 
bust  animal  has  long  since  been  abandoned  an  a  dmtin 
guishing  mark  between  parasites  from  higher  classes 
It  is  certain  that  no  positive  statement  can  be  made  until 
more  complete  information  is  obtained  regarding  the  life 
cycle  of  the  species.  At  present  no  one  can  affirm  that  a 
given  species  does  not  poesess  a  free-living  generation  as 
well,  or  even  that  it  is  not  a  normal  free-living  form 
which  under  favoralile  circumstances  has  taken  up  the 
parnsitic  mode  of  life;  in  which  cose  it  should  lie  re- 
garded as  a  mere  accidental  poraaite.  Furthermore  of 
only  one  human  parasite  included  within  this  group  con 
it  be  said  poHitively  that  it  Ls  more  than  a  harmless  com- 


a  pathogemc  role  the  queatio 


niensal.  Altliough  fu 
that  others  also  play  a 
still  be  r^arded  as  at  least  an  open  one 

Among  the  amoeboid  bodies  wliich  one  hmis  in  nature 
and  in  cultures  many  are  onlv  developmental  stages 
rather  than  independent  orgamsms  and  the  same  may 
well  be  true  of  some  of  the  parasitic  forms.     On  the 
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hand,  the  distinction  between  such  organisms  and 
various  siructural  elements  of  the  human  boily  is  often 
a  very  difficult  task,  and  some  of  the  purporteil  parasitic 
species  are  in  fact  referable  to  the  misinterpretation  of 
the  body  cells  referred  to  above. 

In  the  new  genus  Entanurba  are  included  two  impor- 
tant human  parasites,  the  life  history  of  which  has  re- 
cently been  well  elucidated  The  other  imperfectly 
known  species  are  left  in  the  old  collective  genus  imirba 
hut  fidler  knowledge  may  result  in  the  transfer  of  Mime 
or  all  to  this  same  or  other  new  genera  occonling  to  the 
ficts  ascertained  regarding  the  life  history  of  ihe  indi 
vidual  forms 

Enlam<rba  eoh  (LOsch  1875) — (S>n  Imirba  eali 
iJlseh  1S75  [1  imieha  dtitenlma  touncilman  and  Lti 
Heur  1891  Entamaba  hamxmt  Casagrandi  e  Barbagallo 
1897    EnlanuAa  cob  Schaudinn  IQ031 

Form  ovaj  or  pynfomi  (Pig  5194)  diameter  from 
0  0075  to  0  05  mm  nucleus  distinct  in  life  spherical 
0  002  usually  0  003-0  007  mm  in  diameter  with  heavy 
nuclear  membrane  and  manj  small  nucleoli  Ectosurc 
not  distinct  sate  in  peeudopodia  where  it  is  conspicu 
ous   everywhere  less  refractiie  than  endoplosm      Pseu 


Brsun  after  [.Ao-li, 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


eosinophil iiL.  bacteria,  starch  ^aiiiilGa,  fipctil  particles. 
epillieiiiil  cells,  etc.  [Fig.  SIOS).  The  digestion  of  ery- 
throcytes is  accomplished  witliout  excretion  of  any  pig- 
Reproduction  in  the  human  intestine  by  simple  divi< 
won  and  by  achizoKony,  with  the  tonnation  normally  of 
«ght  dHughter  cells.  In  fission  the  nucleus  undergoes 
amitotic  divisbn,  while  in  ficliUo|n>ny  complicated  nu- 
clear changes  arc  eccn  with  the  elimination  of  a  portion 
of  the  chromatic  substance.  As  a  preJiminary  step  to 
encystment  all  foreign  IjodieB  are  extruded  from  the  pro- 
toplasm, wliich  thus  becomes  dear  and  transparent. 
These  cvsts,  first  discovered  by  Clrassi,  were  carefully 
studied  ty  Caeagrandi  and  Barba^alto.  They  constitute 
the  means  of  transmitting  infection,  as  has  been  deter- 
mined experimentally,  first  by  Calnndruecio  who  swal- 
lowed such  encysted  forms  and  found  the  developed 
amnbd'  twelve  days  later  in  the  firces.  The  normal  sent 
of  this  speciea  is  the  upper  region  of  the  colon,  and  the 
v^etative  forms  appear  in  the  fa'ces  only  when  the  lat- 
ter are  senii-Huid  by  reason  of  disease  or  of  tlie  admin- 
istration of  medicaments.  The  cysis  which  are  so  char- 
acteristic as  to  be  confused  with  nothing  in  the  frees 
are  capable  of  further  development  only  when  they  con- 
tain eight  nuclei.  Other  cysts  have  Men  determined 
experimentally  by  Schaudinn  to  be  incapable  of  develop- 
ment, even  though  they  actually  constitute  the  major 


JtoOelD  uid  llocm^r.)* 

fiart  (eighty  per  cent.)  of  those  evocuatwi.  In  old  dry 
[PCal  matter  only  the  forms  with  eight  nuclei  are  pres- 
ent, and  in  the  colon  of  the  next  host  eight  small  amceba' 
ore  formed  by  division  of  the  protoplasm  and  emi^rgc 
to  begin  a  new  infection  and  a  new  vegetative  period. 

This  species  occurred  in  East  Prusaia  in  fifty  per  cent, 
of  the  ciLses  examined;  in  Berlin  the  number  found  in- 
fectcil  was  I  :5.  and  on  the  Adriatic  coast  2  -.3.  The 
exact  distribution  of  this  spcdcs  haa  not  been  further 
worked  out,  though  tlie  numerous  reports  lead  one  tu 
believe  that  it  is  a  coi^mopolitan  specim. 

(IniHsi  WHH  the  lirHt  to  identify  the  species  from  the 
nornial  human  canal,  and  Schuberg  confirmed  this  by  a 
conHiilerahle  series  of  coxes.  Casugrandi  and  Barlmpallo 
lie  mil  list  rated  conclusively  that  it  does  not  possens  path- 
ological chiructcristicH,  and  quite  recently  -Schaudinn 
in  an  exct-edinrfy  extensive  and  careful  mvestigation 
allowed  the  existence  of  two  very  similiir  species,  hither- 
to generiillv  eonfuscil.  one  of  which,  that  under  eon.-iider- 
Btion.is  a  harmless  commcnHal. and  the  other,  to  be  cnn- 
Milored  next,  a  dangerous  iiurnsite.  The  first  lii-es  in  the 
human  host  in  lieallh  anil  m  viklvljr  diatributiil ;  il  mul- 
tiplic?<  excessively  in  varinun  intestinnl  ilJstiirbnnce.i,  mid 
is  bniiiKht  lu  the  exterior  in  fiecnl  mutter  by  any  con- 
ditions which  produce  fluid  or  Hemi-fliiid  itischargi^  frfini 
the  cannt.  It  can  inilenl  coexist  with  the  following  spe- 
cies, which  is  pathcibgieal  in  the  extreme.  The  pre^■l'Ilt 
species  van  fir>t  c^irefully  Htiidic<t  by  Casngrunili  .nnd 
Barbngallo.  ami  is  easily  recogniinl  from  their  ucenimt. 
In  the  majority  of  civ-tv  reixirted.  howcivr.  it  is  difficult 
to  sa.v  wliich  form  was  uniler  exaniinatit "  ~'*' 
probable  that  in  m.'uiy  of  them  Ixilh  s|m.-i 
and  the  dpucriptiim  contains  feature.'^  cliaracleri-t 

■eera  rxlvluhic  to  ilii  niun'  llian  quole  tbeOBmtiBlveD  iniLrui 
tram  wblcti  Uk«  cuU  wre  taken. 
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both.  This  in  the  case  with  the  full  and  valuable  ac- 
count given  in  Vol.  I.  of  the  Handbook.  (See  Amaba 
coli.)  To  this  admirable  review  of  the  subject  have  been 
added  bcre  only  such  features  as  aid  in  distinguishing  the 
two  recently  differentiated  species. 

After  extended  study  on  abundant  material  in  Manila 
Strong  says  he  is  not  prepared  to  speak  with  certainty  as 
to  the  entire  non-pathogenic  character  of  the  so-ciJIed 
Eniamaba  roli,  even  though  there  are  obvious  reasons 
for  supposing  that  Eniamaba  histolytica  is  the  more 
harmful  species  for  man.  Musgrave  and  others  go  fur- 
ther in  mointiuning  that  all  intestinal  amuelKr  are  or  may 
become  pathogenic,  and  that  the  presence  of  anuebo?  in 
stools  is  absolutely  diagnostic  of  mfeetion  of  the  colon. 
The  w^ht  of  evidence  at  present  is  a^nst  this  view, 
and  very  recently  Vcdder  in  a  discussion  of  the  work 
done  by  Musgrave  and  Cleg^  considem  in  detail  their 
anmnienta,  maintaining  positively  the  specific  indcpetid- 
Jence  of  the  forms  ana  pointing  out  what  he  regards  as 
the  fallacies  in  their  conclusions.  He  emphasizes  again 
the  points  of  difference  as  given  in  the  following  table; 
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nme   slwL    ibe    E. 

game    ilool     Ibe    E. 

kUlatiilira    is     mare 
■elivB. 
Botl.en<lo«ireanii«- 

«.li  i.  mo«  «x«ia. 

EndoMirc  "Oii  ectn- 

Ihan  in  Ihe  £.  kitlo- 

uliir  nn.l  coaner  than 

IvHra. 

E.  wli. 

Blood  «ri>  nthin 

No  bJood  »JI>  h>ve 

Red    binod    «Jbi    are' 

been    noled    wjihin 

fouiKl  in  Ihii  Kpedee. 

Ibe  (Inictura  of  Ihi> 

•hawinKitKparViaiity 

■ped«. 

The  picture  i«  slcnoil 

The  nucleus  is  alwayr 

tbc  complpif  oppo- 
ritenltlilotrfc 

efcrnlrif,  the  ihape 
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The  life  cycle. 
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I'ntil  tliescfBCts,  and  especially  the  characteristic  feat- 
ures of  tlie  lifecycle,  uresliowii  to  Ix'incorrect  theiipecies 
established  by  Schaudinn  must  stand.  Tlicse  may  bo 
choraclerized  as  follows: 

Eniamaba  hwlolytira  Kchaudinn  ISKB.  (Syn.:  [?} 
Amaha  dyetntfHit  Councilman  and  l.afleur  1S8I.) 

In  many  general  features  like  A".  ciAi,  often  occurring: 
together  with  the  latter,  and  heretofore  generally  con- 
fused with  it,  yet  distinguishubli^  by  the  follouin);  fcat- 
unw;  Ectoplasm  well  developed  and  present  n«  distinct 
lilosma  none,  more  higlily  refractive  than  tlie  endoplaam, 
viscous  in  consistence  and  glajw-likc  in  appearance.  Nu- 
cleus rarely  visible  in  life,  alnnuit  liomogcncotis;  little 
refrnctivp.  poor  in  chroniiitin.  ibviallj-  with  a  single  nu- 
cleolus in  centre,  and  with  very  delicate  nuclear  mem- 
brane, it  indeed  any  is  present.  Reproduction  by  divi- 
siiin  and  budding,  the  tatter  often  multiple,  and  both 
following  amitotic  nuclear  divi^iion.  (.'ysls  with  eight. 
daughter  cells  never  found.  Resting  stiiges  are  fornie>l 
when  tlie  fu'ces  grow  firmer;  the  progress  of  their  forma- 
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ProtoBoa. 


tioD  begins  by  tbe  rejection  of  chromatin  from  Ibe  nu- 
deus  until  the  entire  plasma  is  filled  with  chromatin 
masaee,  and  the  nucleus  itself  degenerates  and  is  absorbed 
or  throsTi  out.  Tbe  chromatin  masses  collect  in  the  per- 
ipberal  zone  of  tbe  plasma  and  come  to  lie  in  ecloplaH- 
mic  hiltocks,  which  develop  to  free  spherules  on  the 
surface  of  the  cell.  These  structures  measure  only  0.003- 
0.007  mm.  in  diameter,  and  soon  acquire  a  yellowish- 
broim  membrane  and  a  highly  refractive  semi-opaque 
apnearance.  The  remainder  of  the  amceba  goes  to  pieces. 
Schaudinn  was  able  e.iperimenlully  to  evoke  a  BC\'ere 
dysentery  by  feeding  these  spores  to  cats,  and  maint^ns 
on  good  fCTounds  that  such  aporee  constitute  the  only 
means  of  producing  a  new  infection  normally.  Injec- 
tions per  anum  of  the  vegetative  form  alone  produced  a 
typical  case  of  the  disease,  as  JUrgena  showed  first. 

Craig  has  confirmed  and  amplified  somewhat  tliesc 
morphological  features  which  distinguish  the  two  species, 
but  Alusgrave  and  Clegg  (1906)  question  the  correctncsH 
of  many  of  these  data  and  hold  that  the  time  has  not  yet 
nrrived  for  a  consistent  differentiation  of  species  among 
intestinal  amtrbsp. 

Wliile  E.  coli  has  no  power  to  penetrate  the  healthy 
epithelium,  E.  hutolylica  is  able  to  enter  anyv-here  and 
force  its  way  through.  In  this  process  the  a moe be  push 
the  cells  apart,  and  even  force  tnem  free  from  the  layer. 
These  features  were  first  described  correctly  by  Jilrgens, 
who  save  a  full  and  ucurate  account  of  this  species. 
His  discoveries  on  tlie  cat  have  been  confirmed  by  the 
observations  of  Schaudinn  on  man  also.  Tbe  amtsbic 
were  found  in  sound  regions  of  the  mucosa  in  the  glands 
of  I.ieberkahn,  and  could  be, followed  on  into  the  submu- 
cosa.  Undermining  of  the  mucosa  and  abscess  formation 
follow  in  later  stageH  of  the  malady.  Thrae  investiga- 
tions demonstrate  clearly  that  E.  hiatotytica  is  a  true 
tissue  parasite,  hire  the  Myxosporidia,  and  indeed  the 
ntost  dangerous  of  all  Protozoa  yet  known,  and  that  it 
is  t lie  cause  of  ulcerous  amoebic  enteritis. 

Jilrgens  is  the  only  author  who  in  the  opinion  of 
Schaudinn  has  characterized  this  species  in  recognizable 
form,  although  the  species  wa«  probably  before  many 
authors,  who  were  unable  to  differentiate  it  clearly  from 
the  other  species,  E.  coli,  with  which  it  was  certainly  as- 
sociated in  some  cases  reported. 

Tbe  material  From  which  the  pathological  species  was 
obtained  by  Scbcudinn  came  from  a  limited  number  of 
cases  of  tropical  dysenten*  acquired  in  Efcypt,  (^hina.  and 
Siam.  The  real  geograpnical  distribution  of  the  species 
is  thus  evidently  but  imperfectly  known. 

An  amcebic  dysentery  is  endemic  in  India.  Egypt,  the 
PhihpjMne  Islands,  Brazil,  and  even  the  southern  United 
States,  while  sporadic  eases  and  even  occasional  epidem- 
ics occur  as  far  north  as  New  England  and  East  Prussia. 
That  the  disease  is  cause<l  by  Entamuba  hiaioiytica  is  a 
mere  conjecture  in  the  abnence  of  precise  studies  on  the 
particular  organism  in  each  locality.  In  Manila  the 
water  supply  constitutes  the  greatest  source  of  infection, 
and  Musgrave's  e.tperi mental  infection  of  monkeys  with 
amtebs  iTota  cultures  made  from  the  eity  water  demon- 
strated that  some  of  the  ama'bte  found  in  the  water  are 
pathogenic,  and  probably  of  this  species  from  the  char- 
acter of  the  dLscase  and  its  lesions. 

It  is  difficult  to  pass  satisfactorily  upon  the  specific 
character  of  the  forms  hitherto  observed  in  the  United 
States,  and  only  two  references  will  be  made.  The  oh- 
servatbns  of  Craig  [Medical  AVirs,  March  16th,  19(111 
seem  to  have  been  made  on  Enldtnaba  roli  of  Schaudinn, 
in  which  the  former  described  as  "oval  spots"  tlie  forma- 
tion of  the  encysted  daughter  cells  nlreoily  wtH  known 
from  the  work  of  Casagrandi  and  Ilarbagallo.  The  splen- 
did monograph  of  Councilman  and  I.afleur  in  niy  opinion 
deals  unmistakably  with  E.  kinlolt/lira  of  Schaudinn. 
Tiie  description  of  the  ania'ba'  is  very  detailed  and  pri'- 
cise,  aiKl  apparently  agrees  iiiinutety  willi  tlie  charac- 
ters, such  OS  the  form,  appearance,  ami  position  of  the 
nucleus,  advaneerl  by  Schaudinn  to  si'parate  llie  patho- 
genic  E.  hitlolytim  from  the  harmle.is  E.  /■nli.  The  nl)- 
■ence  of  any  reference  by  such  careful  observers  to  the 


formation  of  cvsts,  which  is  easily  observed  in  E.  coli, 
must  be  regarded  as  confirmative  evidence  of  the  pres- 
ence of  the  other  species.  If  this  opinion  with  regard  to 
the  identity  of  the  forms  prove.s  to  be  correct,  the  specific 
name  given  by  Councilman  and  Lafleur  vrilt  have  to  be 
used  in  preference  to  the  later  name  given  by  Schaudinn, 
and  the  species  will  be  known  as  E.  dysenieritt  (Council- 
man and  LaHeur  1891).  Althouf;h  illustrated  by  very 
inadequate  figures,  the  pathological  lesions  caused  by 
this  species  are  described  by  these  authors  with  great 
fulness  and  care,  and  anticipate  very  largely  the  work  of 
Jiirgens,  to  which  Schaudinn  accords  such  well-merited 
praise.  On  tbe  other  hand,  Lafleur  stated  in  a  later 
paper  that  no  clear  morphological  distinction  had  been 
discovered  between  amtcba?  from  stools  of  healthy  and 
of  dysenteric  individuals.  In  personal  discussion  S;hau- 
dinn  stated  to  the  writer  that  after  extended  and  roost 
careful  study  of  their  description  and  figures  he  was  un- 
able to  find  the  characteristic  features  which  would  in- 
dicate that  Councilman  and  I.afleur  had  before  them 
Entanuxba  hiilolj/tica.  If  these  statements  are  accepted, 
tile  specific  name  dysenierice  Is  inadmissible. 

Enlammba  undulans  Castellani  1905  was  discovered  in 
a  case  of  chronic  dysentery  in  Ceylon,  in  company  with 
Enlamarba  kiatolytica  and  Trichtmumas  intcttindlit.  It 
was  oval  or  spheroidal,  25  to  30  p  in  diameter,  and 
emitted  periodically  a  single  narrow  elongated  pseudopo- 
dium  whicli  was  soon  retracted.  No  flagella  were  present, 
but  an  undulating  membrane  in  constant  raind  motion 
spanned  obliquely  tbe  length  of  the  body.  Although 
larger  than  either  of  the  other  parasitic  protoioans  pres- 
ent, this  may  have  been  an  involution  form.  In  any 
event  it  does  not  fall  witliin  tlie  genus  EfUomoedo  as  at 
present  defined. 

Parami^m  hominis  Craig  1906  is  a  form  reported  from 
natives  of  the  Philippine  Islands.  The  amtpboid  atage 
is  IS  to  2,S  /I  in  dianieter.  with  dbtinct  ectoplasm,  endo- 
plosm,  and  nucleus;  later  it  develops  a  refractive,  hya* 
line,  doubly  contoured  cyst  wall  within  which  many 
small  spherules  are  formed.  After  they  are  liberated  by 
rupture  of  the  cynt,  they  move  actively  by  means  of  a 
long  delicate  flagellimi.  The  further  life  history  is  con- 
jectural. Craig  is  not  able  to  say  whether  this  form  is 
pathogenic  or  not. 

The  following  forms  included  under  the  generic  name 
Amaba  are  classified  thus  rather  tentatively,  as  our 
knowledge  of  tlie  life  history  at  least  is  loo  limited  to 
allow  of  greater  precision.  Probably  some  at  least  are 
related  to  the  species  just  described,  if  not  identical  with 

Amaba  Miiirai  Ijima  1898. — Normally  isolated  indi- 
viduals (Fie.  5197),  adhering  in  conglomerate-like  clus- 
ters only  when  dead  or  dying.    Living  specimens,  spher- 


ical or  ellipsoidal,  having  at  one  pole  a  small  rounded 
protuberance  or  villous  knob,  which  is  closely  set  with 
fine  pscudopodia.  Diameter  0.015-0.038  mm.  Villous 
knob  papilliform  or  hemispherical,  0.01  mm.  in  diameter 
at  base,l>ut  capable  of  entire  retraction  at  tiroes,  or  the 
line  pseudnpodia  mav  be  entux'ly  withdrawn.  Nucleus 
round,  oval,  or  renifurm,  0.008-0.015  mm.  in  diameter, 
two  or  three  being  found  in  the  sitigle  cell  as  often  as 
one.  Ectoplasm  visible  only  in  villous  knob;  endoplasm 
tineljr  granular  with  one  to  several  conspicuous  non-con' 
tractile  vacuoles  and  minute  oil-like  corpiU"cIes. 

This  form  was  found  by  Miura  and  descrilxyl  by  Ijima. 
It  occurred  in  the  serous  fluid  accumulation  of  perito- 
neal and  pleural  cavities  in  a  woman,  twenty-six  years 


old.  who  ilied  from  perilomtiB  •■•"■^  iili'niid.  im 
malofia.  The amtEbip  were alii-t'iii  :ii  lii~i  initu  i 
but  made  their  appearance  two  il:'>-  IhI'IK'  t  Ih' 
death,  concomitantly  with  hpiiinrrliiicc  in  ilir  i 
Living  and  dead  individ\taLi  were  fomid  lugelUi 
h^heat  serous  Huid  under  ri^d  precautioiu  against  in- 


the 


not  b«en  reported  since  then,  and  is  expluned  by 
anthOTH  on  tlie  basis  that  the  Hupposed  amcebiE  were  only 


"exudate  cells."     LUhesl 
the  CI 


i  that  this  is  unquestionably 


A  conndi^rablc  number  of  so-called  amoeba?  have  been 
reporte<l  from  various  organs  in  man,  and  usually  patho- 
genic characterislics  have  \n-en  attributed  to  them.  They 
are  known  mostly  from  single  records  of  their  occur- 
rence, and  often  lack  both  name  and  recognizable 
description.  It  has  beenauggestedthat  theyarecomraen- 
Bals,  and  of  secondary  importance.  It  is  equally  prob- 
able that  some  at  least  are  occasional  or  accidental  para- 
cites,  and  devoid  of  fieneral  importance  in  human 
pathology.  Owing  totlic  general  uniformilynf  xtrncture 
m  (his  group  all  but  the  most  careful  descriptions  are 
worthless  for  future  study  and  comparison  with  olber 
species.  A  few  of  the  best  accounts  of  lliese  uncertain 
fnrm.s  are  noted  here  for  reference. 

Amaba  KartuliH  Doflein  1901.— Diameter  0.03-0.038 
mm.  without  distinct  ectosarc  and  endosnrc.  Plasma 
coarselv  gromUar,  with  very  small  nucleuH  (or  nucleo- 
lus?). aemoDstrHble  only  by  slaining.  Movement  more 
rapid  than  in  t'ntamaba  eoli.  lUually  only  one  or  a 
few  pseudopodia,  long,  digitate,  and  rapid  in  formation. 
Reproduction  not  obHer\eil 

This  spcces  «as  found  Lf  Kartulis  n  Alexandria, 
where  it  occurred  n  an  Vral  an  n  a  tun  or  lie  size  of 
an  orange,  on   he  r  gl     n  an  11  In         th  ck  pus  and 

on  fragnien  «  of  e\l  bip  occurred  to- 

gether H-ith  numer  bc«D  feeding 

on  blood  and  pua  c  pparently  dis- 

tinct from  Entamrfb-  o  regaril  their 

connection   \a  not    n  is  e  'en  more 

probable  th  a   nte  p  a  from  an  ab- 

seciSfl  in  the  oral  ca  These  were 

dejcribed  as  larger  irranular  vactio- 

liited  plasma  an  1  a  n  only  with  sonie 

iincert^nty  Although  n  bo  b  he^e  ca  ea  trie  presence 
of  EnlamtAa  «rf  n  he  hoflt  had  not  been  hown  by  any 
antecedent  ly^n  ery  or  fn.'cal  etam  nat  on  has  al- 
ready lieen  rIb  ed  hat  hisspeccs  nay  hi  presint  in  the 
normal  intestine,  and  its  occurrence  outside  the  canal  in 
abscesses  is  abundantly  demonstrated  by  other  caseii. 
It  in  less  probable  tills  form  niay  have  been  Kntamaba 


if  the  ituthogeiuc  s\ 

Another  record  by  ' 
Amt^MColi  from  malar  abscesses  ui 


.ngtbe. 


itlie 


V  that  Kartulis's  case  also  concerned  Kninmitba  eoli. 
Anuria  uragenitalit  Boclx  1883.— Diameter  0.022-0.05 
nun.  Plasma  coarnely  granular,  containing  one  or 
several  nuclei,  e.\crelory  products,  and  erythrocytes. 
Movejnent  slow,  by  formation  of  sliort  pseudopodia. 
Encysted  forms  possibly  occiu". 

Originally  found  in  iiiiuilpir.-  in  i1ii>  lilrjody  urine  and 
vaginal  mucus  of  a  Juv^ii"-!  \Mmi  in  iii''iiljMhreeyearB 
old,  who  shortly  Ix'fcn'  li^r  liiim-,.  iti-in  tuberculosis 
matiifested  hieniaturm  mtli  -(i,,iiu  i.\-tic  Icnesnius,  ICf. 
Vol,  I.,  p.  233.  Ha-vuuuok.)  riiiuiLr  cases  have  been 
reported  by  many  authors.  In  JUrgcns's  case  chronic 
cyiititis  was  as^oeiatod  with  small  nuicoiw  cysts  filled  with 
amcebff;  these  were  also  present  in  the  entire  vagina. 
The  descriptions  are  scanty  and  do  not  render  a  dlfFeren- 
tiation  between  these  forms  and  Eniamuba  eoli  and  E. 
fiittoiylica.  ^ther  structurally  or  clinically  eaiy  at  pres- 
ent. Pathogenic  characteristics  arc  certainly  not  dis- 
tinctly shown,  and  in  so  far  this  case  belongs  more  prob- 
ably to  E.  eoli  if  to  either.  Better  knowleifge  of  the 
species  and  more  careful  examination  of  the  reports  of 

640 


s  observers  may  make  it  possible  to  refer  s 

a  dehnite  speclesj   but  many  will  always 


Am(riio6uccn/w Sternberg  1862;  A maba  dcntalU  Grami 
1870;  Amaba  gingivalin  Grass!  1S49. — 'MI  these  spedes 
were  discovered  in  tartar  scraped  from  the  surface  of 
human  teeth.  Thoy  have  not  been  reported  a  second 
lime,  and  Celli  and  Fioeca  state  specifically  that  they 
have  failed  lo  And  amceboid  organism-s  in  the  oral  cavity. 


■^it^ 


Graasi  himself  suggested  t  he  pussiliilily  of  confusion  with 
salivary  corpuscles. 

■irnaba  pvlmonalis  Anault  1898.— In  an  examination 


distinguishable  b)[  firm  contour,  much  finer  and 
more  uniform  granulation,  and  a  distinct  nucleus  or 
vacuole.  In  appearance  like  the  c^thelial  cells  found  in 
sputum,  they  manifested  changes  in  form  and  position 
through  the  slow  formation  of  pseudopodia.  They  were 
also  more  highly  refractive,  and  resUted  methylene  blue 
or  fuchsin  longer  than  leucocytes,  but  when  preserved 
they  stained  readily  and  were  indistinguishable  from  the 
latter.  Despite  the  conjectures  of  the  discoverer  their 
real  nature  remains  entirely  unknown. 

Leydmia  grmmipara  Schaudinn  1886.— Irregularly 
splierical  or  polygonal  in  form  when  resting  (Fig.  5198, 
a),  surface  with  prominent  verrucottities.  Ectosarc  and 
endosarc  not  distinctly  limited,  but  pseudopodia  more 
hyaline  tlian  the  opaque  body  with  numerous  highly  re- 
fractive yellowish  granulc«.  Diameter  of  body,  0.b03- 
0.036  mm.  Nucleus  single,  spherical,  distinct  in  life,  and 
in  the  preserved  specimen  regularly  one-fifth  the  diame- 
ter of  tne  body;  movement  very  slow,  produced  by  for- 
mation of  a  broad,  hyaline  lamella  at  the  anterior  mar- 
gin; streams  of  granular  endosarc  extend  to  the  marnn 
of  this  lamella  (Hg.  5198,  b),  and  may  even  project  be- 
yond it  as  pointed  pseudopoilia.  The  cnduplasm  con- 
tuns  granules,  crystalline  bodies,  interpreted  aa  excre- 
tory, and  numerous  vacuoles  which  mcrease  in  size 
toward  the  centre.  A  pulsating  vacuole  is  present  and 
contracts  at  intervals  of  alwut  fifteen  minutes. 

Two  or  more  individuals  frequently  unite  without 
fusion  of  the  nuclei,  and  plasmodia  are  formed  by  tlie 
union  of  many  single  individuals.  Both  division  und 
animation  occur.  In  the  former  the  Ate  of  the  result- 
ing amcebie  may  be  very  different,  but  is  always  propor- 
tional to  the  site  of  the  nuclei  (5  :  1).  Tlie  nucleus 
divides  directly,  and  the  bud  which  orifi^nales  as  a  pro- 
tuberance from  the  surface  of  the  amoeba  gradually 
wfirks  free  and  becomes  an  independent  individual,  which 
may  at  once  undergo  multiple  division,  ^ving  rwe  to  a 
mass  of  stnall  spore-like  forms  (Fig.  .^199). 

Many  years  ago  Lieberkilhn  observed  in  ascites  fluid 
associated  with  malignant  tumors  peeubar  cells;  and 
similar  structures  were  seen  later  by  others.  In  IMft 
Leyden  and  Schauditm.  on  the  basis  of  an  exact  investi- 
gation of  these  bodies  in  a  particular  case,  determined 
them  as  ft  new  parasitic  rhlxopod.  I.«yden  had  found 
them  in  the  ascitic  fluid  of  two  patients  in  wliom  posit  iv? 
evidence  of  gastric  carcinoma  and  of  tumors  in  tne  peri- 
toneal cavity  was  furnished.  The  amteba*  appeared  in 
numbers  in  fluid  drawn  off  from  tlie  cavity,  and  could 
be  kept  alive  in  fluid  preserved  several  days  under  ascp- 
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tic  coDditbna.  Schaudinn  studied  the  amfleba>  eareitilly 
and  pronounced  them  to  be  unmistakably  para'^itic 
forms.  Some  later  critics  have  inclined  to  reject  this 
view,  and  regard  them  as  descendants  of  the  human 
tissue  cells  or  pathological  neoplasms.  L.  Pteiffer  espe- 
cially has  maint^ned  that  similar  large  nmceboid  cells 
(■'exudate  cells")  occur  in  variola,  vaccinia,  varicella, 
Iterpes  zoster,  etc..  and  yet  the  contractile  vacuole,  pe- 
culiar nuclear  structure,  and  reproductive  processes  of 
Leydenia  indicate  unmistakably  an  independent  orftan- 
ism,  as  well  as  many  ol  her  features  in  which  it  resembles 
various  related  free-living  forma.  Originally  l^yden 
and  Schaudinn  were  inclined  to  connect  thb  form  with 


_ but  expressed  no  positive  opinion  on  this 

point.  Unfortunately  it  has  not  been  studied  by  sub- 
secjuent  investigators,  and  in  tact  has  been  found  but 
twice  since  tlicn.  allboufch  often  sought  for  under  similar 
circumstances.  Schaudinn  later  advanced  tlie  view  that 
this  form  is  probably  an  accidental  commensal. 

As  an  appendix  lo  tlie  Sarcodina  may  be  included 
certain  bodies  described  in  1903  by  Negri  as  found  in 
the  nervous  system  of  animals  which  had  died  of  hydro- 
phobia. They  measure  usually  from  4  to  10  /i  in  diame- 
ter, but  vary  from  the  limits  of  visibility  to  25  (i.  They 
are  generally  round  or  oval,  though  at  times  uregular, 
and  manifest  a  distinct  internal  structure.  Annular 
forms  and  rosettes  are  frequently  seen.  These  structures 
are  generally  designated  Negri  bodies.  They  occur 
singly  or  by  two  or  three  in  the  protoplasm  of  nerve 
cells,  being  most  numerous  and  largest  in  the  hippocam- 
pus major.  Purkinje  cells  of  the  cerebellum,  pyramidal 
cells  of  the  cortex,  and  cells  of  the  pons,  cord,  spinal 
and  gasserian  ganglia  are  also  infected.  They  have  been 
found  in  dogs,  cats,  rabbits,  and  man,  both  in  natural 
and  experimental  rabies,  and  do  not  occur  under  any 
other  known  conilitions.  Nevertheless  (heir  apirarent 
absence  occasionally  in  cases  of  undoubted  rabies  is  ac- 
knowledged even  by  Negri,  who  attributed  the  fact  to 
anomalous  distribution  of  the  organisms.  The  bo<lics 
appear  in  the  nerve  cells  from  one  to  three  days  before 
the  outbreak  of  the  di.sease. 

Efforts  matle  to  arrange  the  various  forms  in  a  C3'cle 
have  met  with  scant  approval,  and  it  has  l)een  shown 
that  the  virus  poKsea  through  a  Berkefeld  filter  No.  5, 
indicating  an  ultra-microecopicsize  for  one  stage  at  least. 
Some  view  these  structures  as  degeneration  products, 
but  the  original  views  of  Negri  that  they  arc  Frot07.oa. 
and  also  true  etiological  factors  of  rabies,  arc  gaining 
ground  with  further  study.  They  are  clearly  Specific 
for  this  disease,  and  as  such  of  great  diagnostic  impor- 
tance. The  time  is  not  ripe  for  aspiening  lliem  a  very 
definite  place.  However,  A.  W.  Williams  has  recently 
reported  tlie  occurrence  in  the  Negri  bodies  of  definite 
chiromBtoid  granules  or  cliromidia.  The  type  and  his- 
tory of  these  structures  seem  to  indicate  according  to 
Calkins  that  the  Negri  bodies  sliould  be  classified  as 
Rhizopoda. 

This  form,  which  has  received  the  name  of  Seurnrycies 
ht/drophobia  Williams  1906,  funushes  im  poriant  evidence 
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on  the  character  and  relationship  of  the  smallpox  para- 
site, CyloTyctes  varuiht.  In  his  most  recent  publication, 
Calkins  interjireta  the  latter  also  as  a  rhizopod  in  which 
only  the  asexual  or  negative  phase  of  the  fife  history  is 
known.  This  is  characterized  by  the  development  of 
the  chromidium  and  the  formation  of  small  reproductive 
spores  (gemmules)  which  repeat  the  cytoplasmic  cycle. 
The  intranuclear  forms  belong  probably  to  the  sexual 
cycle  and  niay  be  a  different  cycle  of  the  organism  occur- 
nng  in  variola  and  not  in  vaccinia.  The  vesicular  forms 
may  be  either  pooriy  fixed  organisms  or  degeneration 

In  the  closely  allied  family  of  Cytoryctidte  which 
includes  among  others  the  organisms  of  smallpox,  the 
parasites  are  similar  in  a  general  way  but  go  through 
a  more  complicated  life  cycle.  The  organisms  in  this 
family  produce  each  but  a  single  pansporoblast  which  ia 
without  a  membrane,  and  nuclei  are  apparently  want- 
ing. This  family  represents  the  lowest  of  the  Sporozoa 
and  contains  several  genera;  the  only  one  of  importance 
here  being  Cylorycles.  the  cause  of  variola.  As  our 
knowledge  is  incomplete  as  yet.  it  may  be  proper  to  de- 
part from  the  usual  form  of  this  article  and  present  a 
summary  of  the  brilliant  researches  of  Calkins,  made  in 
conjunction  with  the  important  studies  of  Councilman 
and  his  associates  at  the  Harvanl  Medical  School.     The 

work ;  but  no  clear  association  in  a  life  cycle  of  the  stages 
observed  had  been  offered. 

Cjflonjdes  variola  Guamieri  1892. — The  first  develop- 
ment of  the  organisms  in  the  host  is  unknown,  but 
probably  similar  to  the  known  gemmule  formation,  as 
Calkins  calls  it.  Frocn  the  seat  of  primary  infection, 
these  gemmules  (schizonts)  are  probably  carried  in  the 
blood  to  the  skin  where  further  development  takes  place. 
While  the  foregoine  poriion  of  the  life  cycle  is  purely 
conjectural,  the  suosequent  record  is  fairly  complete. 
The  gemmules  are  here  intracellular,  cytoplasmic,  amre- 
boid  organisms  which  in  turn  produce  similar  gemmules. 
This  constitutes  the  schizogonic  or  multiplication  c; 
or,  as  Councilman  denominates  it,  the  vaccine  "  " 
the  organism.  It  continues  until  the  gemmules 
tribuled  to  all  regions  of  the  skin.  Ultimately  the  gem- 
mules develop  into  forms  which  penetrate  tne  nuclear 
membrane  aid  develop  into  gametocytes  (?)  of  two 
types,  one  producing  the  male  gametes,  the  other  the 
female.    The  conula  (?)  becomes  a  large  amoeboid  or- 

finism  in  which  the  single  pansporoblast  originates. 
liese  pansporoblasts  give  rise  lo  primary  sporoblasts 
and  the  latter  to  numerous  spores.  This  portion  of  the 
life  cycle  takes  place  within  the  nucleus  and  constitutes 
the  sporogonic  or  propagative  cycle.  These  spores  ap- 
parently attack  new  nuclei  and  grow  into  new  secondary 
sporoblasts  which  give  rise  to  similar  spores;  this  repeti- 
tion of  the  sporogonic  cycle  is  in  Calkinit'  opinion  a 
true  schizogony  and  constitutes  a  second  means  of  auto- 


organs  of  the  body.  Supposably  it  is  these  spores  also 
which  finally  transmit  the  disease  to  new  hosts.  The 
accompanying  diagram  (Fig.  5200)  taken  from  Calkins' 
paper  will  aid  in  explaining  the  life  cvcle  just  out- 
lined. Every  stage  represented  ii  reproduced  from  an 
actual  camera  drawing  of  the  parasite  nnd  only  the 
tissue  cells  are  drawn  diagrammaticully. 

The  parasite  is  fii-st  i-een  in  the  skin  as  a  minute 
cytoplasmic  inclusion,  0.5  to  1  /i  in  diameter.  By  growth 
it  may  reach  a  size  of  10  to  14  ;(  and  from  appear- 
ances seems  lo  be  amrel>oi<I.  No  nucleus,  no  vacuoles, 
and  no  differentiated  ecloplasni  and  endoplasm  can  be 
demonstrated.  .Minute  spherical  grnnules  arc  demon- 
strated by  stainii^  and  at  the  dose  of  tins  stage  each 
lies  in  a  minute  vesicle.  These  are  in  e'lze  and  aopear- 
ance  like  those  at  the  start  of  the  cycle.  After  infcci ion 
of  the  nucleus  and  growth  a  spherical  body  is  pi-oduced 
which  resembles  a  typical  cell.  It  forms  but  one  pan- 
ciporoblBSt  and  grows  to  a  diameter  of  10  to  12  p  with 
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blasts  become  hollow  and  appear  as  thickened  rii^.  1.5 
to  2  /I  in  diameter.  After  spore  formation  the  sporo- 
bla^ts  are  liberated  by  disintegration  of  ttc  parent  or- 
ganUm.  The  spore  is  exceedingly  minute  {0.5  «) ;  it  de- 
velops into  the  secondary  iporoblaHt.  I>egenerntion  of 
the  niicli-ua  and  cell  leai'ea  tlie  sixiroblast  in  the  broken- 
down  material  at  the  bottom  of  the  pustule. 

The  intranuclear  boilies  represent  the  second  sta^e  ia 
the  life  history,  which  is  believed  to  be  the  sexual  cycle. 
ftnil  produce  spores  which  are  the  infecting  agenta.  In 
the  opinioQ  of  tbeije  authors  the  first  cycle  may  exist 
without  the  second,  and  such  is  the  case  in  vaccinia. 

Apparently  tliese  are  the  same  atruetiires  seen  by  L. 
FleiSer,  Guanueri,  and  others,  who  were  not  successful 


Hagella,  which  by  plater  IctiRth,  lesser  number,  and 
^pe  of  movement  are  easily  distinguishable  from  cilia. 
rhc  group  shows  relationHhips  in  many  directions,  nnd 
"  '        ■      nbroken  line  of  transition  lo  forma 


3,t 


the  number  and  arrangement  of  the  flagella.  the  charac- 
ter of  the  cell  body  and  |i;eneral  habits  of  life,  only  one, 
Flagcllutu.  is  of  importance  here,  as  the  otbcra  contain 
no  parasitic  forms. 

The  Eeneral  form  of  the  body,  tlie  number  and  poeitioD 
of  flagella,  and  the  precise  methcHi  of  reproduction  serve 
to  distinguish  in  the  sub-cIasH  Fla- 
gellata  five  order*.  Only  two  of 
tliese  embrace  human  parasites  and 
demand  consideration  here,  namely: 
Protomonadina  and  Polymastigina. 
The  Protonionadina  are  small 
forms,  often  tending  to  form  colo- 
nies. They  have  at  the  anterior  end 
one  rtagelium,  two,  similar  flagetla, 
or  two  or  three  dissimilar  Hagella. 
In  manj'  parasitic  species  an  undu- 
hting  membrane  accompanies  a 
pmele  flagellum.  Doflcan  gives  the 
following  key  for  the  determina- 
titn  of  tiiose  families  wUch  in- 
clude parasitic  species: 


.  A  single  Hagellui 


7Kriola  CtcIu  of  CiitorycUi  variolic  Gutmlerl. 


in  working  out  the  life  history  as  it  now  stands,  although 
they  also  did  not  hesitate  to  bring  tbem  into  etiological 
relntbn  to  smallpox.  One  of  the  most  r^ent  of  these 
(Horini)  has  even  described  and  fit^ired  both  extranuclear 
and  intranuclear  bodicK  in  vaccinia.  Questionable  intra- 
nuclear bodies  have  been  reported  by  several  investigator!* 
for  sarcoma  cells  in  man,  but  there  are  also  other  pnrasitea 
belonging  to  this  group  and  alTecting  lower  aninials  in 
which  an  intranuclear  existence  is  well  known,  ti.g,. 
Eimtria  aalamandra  {Cnn/oiihagng  ialamnndnc\,  para- 
sitic in  the  intei^tlnal  epithelium  of  one  of  the  salatnan- 
derK,  and  ittost  frequently  iu  the  nucleus  of  tlic  cell 
parasitized. 

In  addition  to  Xeurorj/cles  and  Cylar^rieg,  Calkins  ia 
inclined  to  include  here  also  CydaaUnon,  the  scarlet 
fever  orgaiusm.  and  finally  the  still  more  doubtful  or- 
ganisms of  trachoma  and  niolluscum  contagiosum 
which  are  as  yet  very  imperfectly  known  and  are  not 
discuBsed  in  this  article. 

The  class  of  the  Mastigophora  includes  a  great  variety 
of  organisms,  having  in  common  hardly  more  than  the 
posBcsaion  of  vibratile  orgao^i  of  locomotion  known  an 
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1  anterior 

2 

Two   flagella  on  anterior  end. 

Bodonids' 

2.  kn      undulating      membrane 

along  the  side  of  the  bodv. 

Try  panose  roi  iftP 

No  undulating  membrane 

present Cercomonadiilte 

Cercomomw.— The  species  in  this 
genus  are  rather  uncertain.  Man^ 
forma  have  been  assigned  to  it 
uhich  later  studies  have  shown 
ti  belong  to  other  genera.  Con- 
fusion is  possible  both  with  [dant 
organisms  and  with  mere  develop- 
mental stages  of  otiter  groups. 
The  species  are  small  aniTcolur' 
less;  in  fomt  round  or  oval,  with 
a   very   large   flagellum.   wliich   is 

Srojected  ahead  in  locomotion. 
lany  of  the  forms  reported  from 
the  human  body  and  assigned  lo 
this  group  are  imperfectly  knon'n.  often  found  but  a 
single  time,  and  in  many  cases  probably  pacudo parasites 
of  various  degrees.  One  or  two  of  the  more  distinct 
forms  need  brief  mention  here. 

Ccrcomonan  hominia  Davaine  1S54.— Body  pjfritorm, 

Kinted  posteriorly,  with  single  flagellum  at  anterior  end. 
ngth  0.01-0,012  mm.  Movement  rapid,  capaUe  of 
attaching  themselves  by  posterior  tip.  Smaller  variety 
0.008  mm.  long. 

Found  in  the  dejecta  of  a  cholera  patient,  the  smaller 
variety  in  typhoitl  dejecta.  Various  later  reports  may 
be  assigned  tro  this  species,  including  that  of  LambI  in 
1875,  which  has  often  been  erroneously  identified  as  the 
same  as  the  species  described  under  the  same  name 
by  this  author  in  18o9.  The  latter  will  be  discussed 
under  its  present  name  of  Lambtia  duodenalii.  Some 
authors  have  assigned  the  foniier  species  to  Tridomo- 
nae.  forgetful  of  the  fact  timt  it  possesses  but  a  ain^o 
flagellum. 

It  would  be  hazardous  to  aasert  tliat  all  typical  cei^ 
comonads  thus  far  dci^critted  from  (he  human  host  fall 
imque»tionably  into  the  limits  of  u  single  species;  yet  in 
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the  absence  of  contradictory  evidence  they  may  for  prac- 
tical purposes  be  considered  as  such.  These  forms  have 
been  found  in  the  alimentary  canal,  the  bronchial  sys- 
tem, in  pleural  exudate,  and  in  an  Echinococcus  cyst. 
Encysted  forms  have  also  been  described.  All  invest i- 
l^ators  have  not  been  eaually  careful  to  demonstrate  the 
intestinal  origin  of  sucn  forms  as  were  found  in  faeces, 
and  which  may  have  been  due  to  secondary  contamina- 
tion of  the  fa»cal  material.  Among  numerous  records 
only  those  of  Councilman  and  Lafleur  and  of  Dock  con- 
cerning the  occurrence  of  such  forms  in  this  country 
need  be  mentioned.  Recently  Musgrave  refers  to  it  as 
common  in  Manila. 

Monas  pyophila  R.  Blanchard  1895.  (Syn.:  3/.  pyo- 
phyla  Neveu-I^maire  1902.)  Form  similar  to  large 
spermatozoa,  0.03-0.06  mm.  in  diameter  of  bo<ly,  with 
long  filament  from  rounded  pole,  resembling  a  flagellum, 
yet  capable  of  retraction  when  the  form  becomes  nearly 
spherical.  Outside  a  cuticular  (?)  layer,  which  extends 
turough  the  body  in  partitions,  dividing  it  into  three  re- 
gions. Movement  rapid,  accompanied  by  change  of 
form. 

Found  by  Grimm  in  sputum  and  pus  of  abscesses  in 
lung  and  liver  of  patient  in  Japan. 

A  diarrhoea  caiu^ed  by  monads  is  recognized  by  inves- 
tigators in  the  Philippine  Islands.  No  detailed  account 
of  the  form  has  yet  been  published. 

Herpetomonas. — Elongated  rod-like  forms  with  one 
flagellum  at  the  anterior  end  and  a  contractile  vacuole  at 
its  oase.  These  rather  slender  and  firm-bodied  species  are 
found  in  the  alimentary  canal  of  the  house  fly  and  other 
species,  including  also  fleas  and  mosquitoes.  Pat  ton 
has  suggested  that  the  supposed  developmental  stages  of 
Trypanosoma  in  the  louse  and  flea  are  really  phases  in 
the  life  cycle  of  Herpetomonas  and  allieti  genera.  This 
author  has  worked  out  similar  conditions  for  species  in 
other  hosts.  On  account  of  the  evident  likelihood  of 
confusion  investigations  in  thb  field  must  be  particularly 
carefully  carried  out.  Herpetomonadine  parasites  in 
tsetse  flies  and  mosouitoes  nave  also  been  studied  by 
Novy.  The  former  ne  believes  to  have  been  confused 
with  the  trypanosomes  transmitted  by  these  flies  and  to 
have  been  incorrectly  interpreted  as  stages  in  the  life 
cycle  of  the  trypanosomes. 

Pat  ton  also  holds  that  the  Irishman-Donovan  bodies 
belong  to  this  genus.  The  life  history  of  this  form  is. 
however,  sufficient  justification  for  following  Ross  in 
regarding  it  as  a  separate  genus,  even  though  it  be  closely 
related. 

Leishmania. — Schizogonic  forms  round  or  oval,  with 
nucleus  and  blepharoplast ;  intracellular  parasites  (in 
endothelial  cells?);  most  numerous  in  internal  organs 
but  appearing  at  times  (ingested?)  in  leucocytes.  Mul- 
tiplication by  longitudinal  fission,  also  by  rosettes  (a 
sexual  phase?).  Schizogonic  cycle  in  warm-blooded 
host.  Flagellated  forms  developed  in  cultures  at  lower 
temperatures.  Sporogony  in  insects  (?).  Sporogonic 
forms  unknown.  Only  two  species  known,  both  para- 
sitic in  man  during  schizogonic  cycle. 

Leishmania  Donovani  Ross  1903.  (Syn. :  Piroplasma 
Donovani  Laveran  et  Mesnil  1903;  Hcrpiiomonas  Dono- 
vani Rogers  1904.) — Schizogonic  form  small,  ovoid,  2  to 
3.5  //  by  1.5  to  2  /£;  protoplasm  finely  granular  and  vac- 
uolated; two  chromatin  masses,  the  larger  a  spherical 
nucleus  and  the  smaller,  a  bacilli  form  blepharoplast. 
These  occur  in  variable  numbers  in  nearly  every  organ 
of  the  body,  but  especially  in  the  endothelial  cells  of  the 
blood  and  lymph  vessels,  being  most  abundant  in  the 
spleen,  bone  marrow,  and  liver.  They  are  also  found 
commonly  in  leucocytes  in  the  blood  where  they  are 
most  numerous  in  the  later  stages  of  the  disease.  Ex- 
amination of  the  blood  in  the  early  stages  is  of  doubtful 
diagnostic  value.  The  panisites  arc  probably  always  (?) 
intracellular,  but  during  the  opi»ration  of  spleen-punct- 
ure the  cells  in  which  they  lie  rupture  readily  so  that 
in  smears  they  often  api)ear  free  or  in  clusters  like  ma- 
larial rosettes.  The  rupture  of  these  cells  intra  vUam 
must  also  frequently  occur  naturally  during  growth  and 


thus  the  organisms  will  be  set  free  in  the  blood  stream 
and  widely  distributed  throughout  the  body.  They 
will  also  naturally  accumulate  in  the  organs  already 
noted  above. 

In  cultures  they  enlarge  rapidly  to  a  diameter  of  7  to 
9  /£,  gradually  assuming  a  pyriform  shape  which  soon 
becomes  flagellated.  Such  forms  carry  a  single  flagel- 
lum but  no  undulating  membrane:  they  measure  12  to 
20  /i  in  length.  Sterile  blood  acidified  with  a  little  sodic 
citrate  has  been  used  as  the  culture  medium  and  is  in- 
eff'ective  if  held  at  body  temperatures.  Some  developn 
ment  takes  place  at  27°  C.  but  20°  to  22°  C.  appears 
most  suitable.  Then  the  parasites  multiply  rapidly  by 
longitudinal  division.  They  have  been  seen  to  throw 
off  also  fine  linear  forms,  comparable  to  spirochsetes  in 
delicacy.  Thus  far  exixjrimental  transmission  to  verte- 
brates has  been  unsuccessful.  Efforts  to  infect  mos- 
quitoes, ticks,  and  lice  were  also  without  results,  but 
ratton  has  recently  succeeded  in  infecting  bedbugs 
and  claims  to  have  secured  the  complete  cycle  in  thi» 
host.  These  experiments  need  confirmation  but  ther& 
is  much  indirect  evidence  which  favors  the  acceptance 
of  the  view  that  the  disease  is  transmitted  in  some  such, 
manner.  The  long  time  during  which  the  disease  clings 
to  houses  indicates  that  the  organism  may  be  trans- 
mitted to  a  second  generation  of  the  infecting  agents 
through  the  ova,  as  has  l>een  established  in  the  case  of 
some  other  related  flagellates. 

The  parasite  is  the  cause  of  kala-azar,  also  known  as 
dum-dum  fever  or  tropical  splenomegaly,  which  is  char- 
acterized by  a  high  mortality.  It  is  endemic  in  certain 
parts  of  India,  especially  Assam.  Despite  the  fact  that 
it  is  not  responsive  to  quinine,  it  was  formerly  regarded 
as  a  peculiarly  bad  form  of  malaria.  It  also  occurs  in 
Oylon.  China,  Arabia,  Algeria,  and  EoT^t,  though 
previously  unrecognized.  Rogers  has  demonstrated 
that  Kala-azar  is  a  house  disease.  The  abandonmeht 
and  destruction  of  native  houses  has  proved  a  valuable 
though  partial  prophylactic  measure.  The  annihila- 
tion of  the  bedbug  will  apparently  be  much  more  effec- 
tive. 

The  parasites  can  be  demonstrated  in  the  blood  in 
many  cases  though  with  diflficulty.  The  organisms 
should  be  sought  for  in  the  leucocytes.  Careful  search 
should  be  made  before  the  dangerous  splenic  puncture 
or  somewhat  less  serious  hepatic  puncture  is  undertaken. 
Smears  of  spleen  or  liver  pulp  are  spread,  dried,  and 
stained  like  blood  films.  Leishman's  or  Giemsa's  meth- 
ods of  staining  are  recommended. 

Leishmania  tropica  (Wright  1903).  (Syn.  Helcoaoma 
tropicum  Wright  1903.>^Schizogonic  cycle  alone  known. 
Morphologically  not  differentiated  from  L.  Donovani. 
Originally  discovered  by  Cunningham  in  1885,  these 
bodies  were  first  definitely  described  by  J.  H.  Wright 
in  1903.  Wright's  work  has  been  confirmed  by  Manson 
and  others.  The  orgiinisms  occur  in  profusion  in  the 
granulation  cells  from  Oriental  sore,  or  l>Blhi  boil,  a 
chronic  ulcer,  locally  endemic  in  many  warm  countries. 
It  is  common  at  various  points  in  northern  Africa,  Asia 
Minor,  and  southern  Asia  as  far  as  India.  Manson  pro- 
claims it  to  be  a  disease  of  camel-using  countries  and  to 
occur  in  both  dogs  and  camels  from  wliich  it  is  conveyed 
to  man  by  flies  or  otlier  biting  insects.  Since  the  life 
history  is  entirely  imknown,  this,  as  well  as  the  possible 
alternate  cycle  in  such  hosts,  is  only  conjecture. 

The  specific  distinctness  between  L.  tropica  and  L. 
Donovani  may  be  inferred  from  their  geographical  dis- 
tribution, for  kala-azar  is  unknown,  e.g.,  in  the  Punjab, 
where  Delhi  sore  is  common.  Furthermore,  kala-azar 
is  a  fatal  disese  while  Oriental  sore  is  eminently  benign. 
It  is  believed  that  one  attack  of  the  latter  confers  im- 
munity against  further  infection,  and  the  Jews  in  Bag- 
dad at  one  time  practised  on  their  children  Oriental 
sore  inoculation.  The  relation  of  the  two  sj>ecics  may 
Ixj  somewhat  analogous  to  that  between  the  organisms 
of  smallijox  and  vaccinia. 

The  Try}>anosomidse  are  parasitic  forms  with  a  chief 
flagellum   directed   anteriaa,    usually   two-edged,    with 
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more  fir  leas  of  a  spiral  twist  in  the  body,  anil  with  one 
ericie  of  the  body  provided  ■with  an  undulating  mem- 
brane. Tbe  numerous  species  are  hsmatOKoa  iu  vert«- 
bral«B,  though  some  live  in  the  body  cavity  and  alinien- 
tftry  canal  of  both  vertebrates  and  invertebrates.  Those 
forma  of  importance  here  ail  fall  in  the  genus  Trypa- 
nosoma B.  str.  Much  difference  of  opinion  prevails  as  to 
the  number  of  siwciea  and  their  Umits.  Most  of  them 
are  very  poorly  knoim,  although  several  so-called  «]»- 
cies  were  discovered  as  much  as  sixty  years  ago;  indeed 
(it  no  form  is  even  an  approximately  complete  account 
of  the  life  history  at  hand.  Various  species  are  recog- 
nised in  variotts  parts  of  the  world  as  the  cause  of  speeihc 
diseases  aroon^  domesticated  animals,  which  liave  as- 
sumed economic  importance  of  the  first  rank.  The  moat 
prominent  of  these  are  the  /oUowina,  together  with  the 
range  and  host  of  each  species  listed. 

Trmianottoma  Lewiai,  in  rats  and  (?)  the  liamster,  re- 
ported from  Europe,  Asia,  Africa,  and  North  America, 
and  causing  at  times  fatal  epidemics. 

Trymnoaoma  Brueei.  in  cuttle,  horses,  mules,  and  wild 
animHla,  ^vea  rise  to  the  nagafia  or  tsetse-fly  disease  in 
Africa  south  of  the  Sahara. 

Trypanotoma  tquiperdum ,  m  horse,  nas.  and  other  do- 
mesticated species  by  inoculation,  causes  dnurine  in  the 
circum- Mediterranean  region. 

Trypanosoma  Evanti,  in  mammals,  especially  domes- 
tic, wliere  it  causes  the  surra  in  India,  China,  Burmah, 
and  the  Philippines. 

TTypaaoaoviaequinmn,  in  horses. causing fnaiJfcadenM 
in  South  America. 


Fir.  astil.— TVupaniMona  LiuHM.  a.  AdulU  cilli  errtliracTta.  rrntn 
nUlnml  preparatlnn.  ■  t.ljnti.  Ir,  MulUplloUoaroMtte,  Iwtiif^lT 
iii»Kiiin«l.    '■•— • ■ 
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cattle,  producing  the  gal- 


Tryjxmosoma  Tlitiieri, 
tirlUe  in  South  Africa. 

Although  but  little  evidence  Is  at  hand,  the  weight  oC 
opinion  is  against  any  possibility  of  the 
these  species  to  man. 

Some  atnicturnl  features  of  the  genu 
8.  str.  need  brief  mention.  The  lancet-shaped  T>ody  (Fig. 
B201.  a)  shows  a  lincly  eranular  eodoplasm  and  a  distinct 
thou^  very  delicate  liyaline  ectoplasmic  layer.  The 
single  Bagellilm  arises  near  the  posterior  end  in  connec- 
tion with  the  highly  lefractile  granule  variously  denom- 
inated centrosome,  micronueleiis.  and  nucleolus.  The 
llagellum  continues  along  the  body  im  the  thickened 
outer  margin  of  the  undulating  membrane,  and  projeclx 
free  from  tlie  anterior  end  of  the  animal,  TIte  prominent 
nucleus  occupies  a  slightly  different  poeitUm  in  different 
species:  it  is  rich  in  chromatin  and  stains  deeply  in  pre- 
pared specimens. 

Three  types  nl  .-r 

a  tvpicol  longitudinal  dii 
to  be  more  common,  and  a  segmentation  i 
division  into  numerous  spores  (?)  arran^d 
(Fig.  5201,  b).     The  rosette  formation  is  regarded  b^ 
some  authors  as  the  result  merely  of  the  successive  di- 
vision of  an  ordinary  individual  of  the  species.     These 
rosettes  of  enormous  size,  embracing  several  thousands 
of  individuals,   occur  characteristically  in   cultures   of 
Trypanosoma  Lfinsi  (Fig.  5202).     Such  cultures  have 
been  recently  successfully  obtained  by  McNeol  and  N'ovy 
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in  a  strictly  pure  form,  and  have  been  nminlaiaed  for 
several  years.  The  great  importance  of  this  step  for  the 
study  of  the  pathogenic  activity  of  the  organism  and  of 


na.  sac.— Tn/i'o' 


the  possible  protective  measures  in  combating  the  dis- 
ease is  evident  at  once.     The  species  found  in  man  is 

Trypanosoma  gambiense  Dutton,  1902.  (Syn.;  T. 
hominU  1003;  T.  Neptvu  Sambon  1903.)  Length  in 
stained  preparation  (Fig.  .')203),  including  flagellum 
0.018-0,025  mm.,  width  0.002-0.0028  mm.  Free  part 
of  flagellum  about  one-third  of  toUtl  length.  Anterior 
end  attenuated  along  flagellum,  posterior  end  roughly 
conical,  veiy  bltmt.  Oval  macmnucleiU'  just  anterior 
to  centre  of  body,  occupying  entire  width  of  animal. 
Near  posterior  end  dark  spot,  the  blepharoplost  (the 
cenlrosome  of  Laveran  ana  Mesnil),  and  just  anterior 
to  it  a  Urge  vacuole  well  marked.  The  flagellum  ends 
at  tlie  upper  edge  of  this  vacuole.  The  firat  record  of 
the  occurrence  of  a  trypanosome  in  man  is  said  to  have 
been  publiiihed  by  Nepveu  in  1891,  and  again  in  18%. 
The  deseriptian  given,  however,  is  too  scanty  to  admit 
of  any  opinion  regarding  its  ^neral  character,  thoueh 
many  are  inclined  to  interpret  it  0.1  a  member  of  the 
genus  Trypanosome.  This  species  was  discovered  in 
1901  by  Dutton  in  the  blood  of  an  En^ishman  in  gov- 
emmenl  employ  on  the  Gambia  River.  The  case  was 
under  observation  some  time,  namely,  until  the  patient 
died  in  January,  1903,  and  manifested  the  following 
clinical  features:  general  weakness,  irregular  lapsing 
fever  lasting  one  to  four  days  with  apyrcxiiil  periods  erf 
Two  to  five  days,  some  craema,  injection  of  the  skin, 
enlargement  of  the  spleen,  constant  frequent  piitae,  and 
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panoeomes  present  varied  from  one  to  fifteen,  but  in 
apyrexial  periods  none  were  detected  in  the  blood.     The 

Carasite  usuallv  progressed  with  the  flagellum  in  front, 
ut  occasionally  reversed  direction  for  a  short  distance. 
In  slow  progression  wave-like  motions  start  in  the  flagel- 
lum and  are  communicated  to  the  undulating  membrane; 
in  rapid  motion  the  body  rotates  on  its  longitudinal  axis 
so  that  the  undulating  membrane  appears  as  if  spirally 
arranged.  In  one  instance  a  mononuclear  leucocyte  was 
observed  which  had  partially  engulfed  a  trypanosome, 
only  the  flagellum  and  a  smaU  part  of  the  anterior  end  of 
the  body  remaining  free. 

In  films  of  blood  taken  from  a  child  three  years  old 
the  parasite  was  discovered  again  and  associated  with  it 
malarial  organisms.  Annett  points  out  that  the  chronic 
character  of  the  disease,  the  rarity  of  the  parasites,  their 
apparent  absence  at  long  periods  from  the  periplicral 
circulation,  and  the  occasional  rise  in  temperature  favor 
confusion  with  malaria  in  diagnosis. 

I<ater  further  cases  of  the  malady  have  been  identified 
by  Dutton,  Manson,  and  others,  making  in  all  six  cases 
on  the  Congo  River  and  seven  on  the  Gambia,  which  are 
nearly  equally  divided  between  natives  and  Europeans. 
It  is  thus  evidently  not  rare  in  tropical  Africa,  as  Dutton 
found  his  seven  cases  in  somewhat  more  than  one  thou- 
sand examinations  in  Senegambia.  Two  investigators 
seem  to  have  identified  it  in  India  also,  and  most  writers 
now  agree  that  this  trypanosome  fever  is  merely  the 
first  stage  of  sleeping  sickness,  to  be  described  later. 

A  related  subsequent  contribution  of  great  impor- 
tance to  this  subject  has  been  made  by  Castellani,  who 
found  Trypanosoma  in  the  cerebro-spinal  fluid  of  natives 
afflicted  with  the  so-called  **  sleeping  sickness."  This 
hitherto  entirely  unexplained  disease,  epidemic  in  cer- 
tain regions  of  Africa,  attacks  only  natives,  and  is  char- 
acterized by  a  drowsy  condition  culminating  in  deep 
coma,  with  an  all  but  universally  lethal  outcome  in  from 
three  to  twelve  months.  Hypenemia  of  the  arachnoid 
vessels  is  among  the  marked  pathological  features.  Bac- 
teriological investigations  have  remained  without  result, 
and  the  theory  of  Manson  that  the  cause  of  the  malady 
lay  in  the  presence  of  Filaria  perstans  has  already  been 
referred  to  in  another  article  (Nematoda).  Castellani 's 
hypothesis  has  been  greatly  strengthened  by  the  com- 
munication of  Bruce  to  the  Royal  Society  tliat  Trypa- 
nosoma was  present  in  the  cerebro-spinal  fluid  in  every 
one  of  thirty-eight  cases  of  sleeping  sickness  investigated 
in  Uganda,  and  occurred  also  in  the  blood  in  twelve  out 
of  thirteen  cases  tested  on  this  point.  A  long  series  of 
investigations  by  EngHsh,  French,  Gennan,  and  Portu- 
guese Royal  Commissions  has  demonstrated  beyond 
Question  the  presence  and  relation  of  the  organism  to 
tne  disease,  and  of  the  trypanosome  fever  to  sleeping 
sickness. 

The  parasite  of  sleeping  sickness  which  was  originally 
regarded  as  a  separate  species,  Trifpanosoma  CaMcUnnii 
Sambon,  hiis  been  shown  positively  to  be  the  same  as 
the  blood-inhabiting  form  previously  discovered,  so  that 
only  one  human  trypanosome  is  known.  The  invasion 
of  the  nerv'OiLS  system  marks  the  transition  from  the 
early  to  the  later  stage  of  the  disease.  The  try})ano- 
fiomes  cannot  be  found  in  the  cerebro-spinal  fluid  of  early 
cases,  but  they  are  always  present  in  the  lymph  glands 
in  this  stage,  of  which  glandular  enhirgonicnt  is  a  con- 
stant and  characteristic  feature.  Dutton  and  Todd 
found  palpation  of  the  cervical  glands  the  simplest  and 
most  accurate  means  of  diagnosing  early  Ciiscs.  Sleep- 
ing sickness  is  the  last  stage  of  trypanosome  infection 
and  in  it  the  parasites  may  always  be  detected  in  the 
cerebro-spinal  fluid. 

The  trypanosome  brings  about  conspicuous  changes 
in  the  blooo.  There  is  a  marked  reduction  in  the  num- 
ber of  erythrocytes,  which  may  even  fall  to  one-third 
the  normal  number;  tlie  leucocytes  are  increased  in 
number,  but  tliere  is  no  eosinophilia.  In  the  blood  the 
distribution  of  the  trypanosomes  is  very  irregular  and 
variable.  They  occur  also  in  lymph  glands  and  in  the 
testicles. 


The  parasite  is  transferred  from  host  to  host  by  the 
Tsetse  fly,  Glossina  palpalis,  and  perhaps  by  other  spe- 
cies of  tnis  geniLs.  According  to  the  views  of  certain 
investigators,  Bruce,  Minchin,  and  Novy  among  others, 
the  fly  is  a  mere  mechanical  vector  and  the  supposed 
developmental  forms  in  its  gut  are  not  developmental 
stages  of  the  human  parasites  but  merely  harmless  para- 
sites (Herpetomonas)  of  the  fly.  Other  authors  incline 
to  the  view  that  the  parasite  manifests  alternation  of 
generations  with  the  fly  as  an  alternate  host.  Reports 
from  Koch  indicate  that  he  is  able  to  demonstrate  this 
condition.  Minchin  maintains  that  both  a  direct  and 
an  indirect  transfer  take  place  here  as  in  the  dissemina- 
tion of  protozoan  blood  parasites  by  biting  insects  gen- 
erally. These  modes  of  infection  are  (a)  the  inoculative, 
with  developmental  changes  in  the  insect,  and  (6)  the 
contaminative  with  changes  during  encystment  when 
the  infection  of  the  new  host  is  achievecf  through  con- 
tamination of  food  or  drink  by  cyst-containing  excreta. 
Sambon  conjectures  a  hereditary  transmission  of  this 
parasite  from  one  tsetse  fly  to  the  next  generation. 

Sleeping  sickness  is  universally  fatal  in  outeome  and 
the  former  view  that  the  whites  enjoyed  a  racial  im- 
mimity  to  the  disease  has  proved  to  be  only  a  relative 
freedom  from  infection  due  to  clothing  and  habits  of 
life.  The  severe  effects  are  probably  due  to  a  toxin  pro- 
duced by  the  parasites,  and  tliis  substance  induces  pro- 
found changes  in  the  ner\'ous  tissue  so  that  even  the 
destruction  of  the  parasites  is  unavailing  in  the  late 
stages  of  the  disease.  In  the  lymph  glands  some  para- 
sites undergo  involution,  assuming  an  ama?boid  condi- 
tion, and  ultimately  ]>erishing.  Trypanosomes  are  also 
subject  to  phagocytosis,  but  possibly  only  when  abnor- 
mal or  degenerate.  These  are  the  forms  which  accumu- 
late in  and  block  the  cerebral  capillaries  in  acute  cases. 

The  parasite  and  the  disease  may  be  transmitted  to 
the  chimpanzee  and  some  monkeys  in  which  the  disease 
runs  a  characteristic  human  course.  Mention  should  be 
made  of  the  extensive  use  of  arsenical  preparations,  es- 
pecially atoxyl,  in  the  treatment  of  the  disease.  Koch 
and  others  regard  it  as  specific;  but  in  the  opinion  of 
many  this  conclusion  rest«  on  very  inadequate  data  and 
is  controverted  by  other  observations.  Much  experi- 
mental work  has  been  done  in  chemical  therapeutics, 
with  serums  and  splenic  extracts,  through  ingestion  of 
att-enuated  cultures  and  by  exposure  to  various  types 
of  rays. 

Thus  far  only  three  groups  of  chemicals  have  been 
discovered  which  are  efficient  in  the  treatment  of  try- 
panosome infections.  They  are:  (a)  benzidin  dyes, 
(6)  basic  triphenyl-methane  dyes,  and  (c)  arsenical 
compounds.  In  experimental  animals  complete  cure 
has  apparently  been  effected  by  maximum  doses  of 
these  compounds.  With  lesser  doses  and  prolonged 
treatment  the  parasites  mliy  disappear  from  the  blcxxl 
for  a  time,  but  later  on  make  their  appearance  again. 
Those  which  recur  have  undergone  a  pronounced 
change  in  tiieir  biological  characters  and  constitute  a 
strain  resistant  to  the  therapeutic  agent  employed. 
Such  a  strain  manifests  chemo-resistance  of  a  specific 
character  toward  the  particular  substance  used  to 
develop  it  and  an  increased  resistance  toward  other 
compounds  of  tlie  same  group.  On  the  other  hand, 
the  development  of  resistance  toward  one  group  causes 
no  increase  whatever  in  the  resistance  toward  other 
groups.  By  continued  ex|)eriments,  however,  a  strain 
has  been  produceil  manifesting  a  triple  resistance. 
Chemo-resistance  once  acquired  persists  unchanged 
while  the  resistant  trypanosomes  are  passed  through 
normal  animals  even  for  one  hundred  and  forty  transfers 
extending  over  fourteen  months. 

Although  the  morphological  differentiation  of  the  va- 
rious species  of  Trypanosoma  is  difficult,  not  to  say  im- 
possible at  present,  there  are  sufficient  grounds  in  the 
clinical  features  of  the  diseases  caused  by  them,  and  in 
other  pliysiological  data,  such  as  the  immunity  of  various 
host  species  to  certain  forms,  to  justify  the  acce|)tance 
of  their  specific  distinctness.     One  may  well  recall  the 
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earlier  view,  that  only  one  form  of  malarial  organism  ex- 
isted, and  may  find  in  the  transport  by  Anopheles  of  dif- 
ferent species  of  Plasmodium  a  case  parallel  to  that  of 
the  tsetse  fly. 

Spiroch(Pta. — Body  excessively  slender,  spiral,  flat- 
tened, ectoplasm  forming  a  narrow  undulating  mem- 
brane which  extends  in  a  spiral  the  length  of  the  body. 
No  flagella,  no  endogenous  spores.  Nucleus  very  elon- 
gated, filiform,  in  the  axis  of  the  body,  \\-ith  chromatin 
granules  distributed  along  it^  surface.  Reproduction  by 
longitudinal  division.     Tyi>e  species,  Sp.  plicatilis. 

All  these  fonns  are  by  some  students  assigned  to  the 
bacteria.  Some  species  are  inhabitants  of  stagnant 
waters,  others  live  in  decaying  organic  materials,  while 
still  others  are  parasitic.  Among  the  latter  are  forms 
recently  recognized  as  the  cause  of  most  virulent  infec- 
tive diseases  in  man  and  other  animals.  The  genus  was 
originally  characterized  by  Ehrenberg  in  1833  and  has 
been  recfefined  by  Blanchard  in  1900.  No  doubt  l>etter 
knowledge  will  lead  to  the  removal  of  groups  of  these 
species  to  new  genera,  but  such  must  be  based  upon  dis- 
tmctive  characteristics;  any  other  basis  only  results  in 
greater  confusion.  Apparently  the  group  of*  forms  pro- 
ducing relapsing  fevers  may  justly  be  made  an  inde- 
pendent genus  even  though  their  morphological  differ- 
entiation is  difficult.  New  forms  are  being  described 
constantly,  e.g.,  Sp.  lymphatica,  which  White  and 
Proescher  regard  as  the  cause  of  a  lymphatic  spirillosis; 
it  stains  like  Trefxmema  pallidum.  More  extende<l  in- 
vestigation alone  will  justify  assigning  a  definite  place 
to  such  organisms. 

Spiroschaudinnia. — Blood  parasites  only  imperfectly 
known.  In  blood  of  vertebrate  host,  schizonts  are  mi- 
nute, wavy  or  spiral  thread-like  bodies,  with  undulat- 
ing membrane  but  no  flagella.  Free  stage  alternates 
with  intracellular  resting  stage  ^nth  parasite  coiled  up 
in  host  cell.  Sporogony  in  ticks.  Stains  have  been 
demonstrated  in  ova,  showing  the  hereditary  transmis- 
sion of  the  infection.  This  is  contrary  to  Icnown  facts 
regarding  bacteria.  Type  species,  Spiroschaudinnia 
recurrentis. 

This  genus  is  as  yet  not  clearly  differentiated  from  Spiro- 
chaeta  and  may  ultimately  prove  to  be  synonymous  with 
it.  Some  observers,  promment  among  whom  is  Novy, 
believe  these  forms  to  be  spirilla  and  to  belong  to  the 
bacteria.  The  question  is  still  sub  Judice,  but  1  incline 
to  the  opposite  view,  held  by  Scnaudinn,  Prowazek, 
Sambon.  and  others. 


long  by .. , 

two  to  three  turns  in  tlie  spiral.  Shown  by  Obermeier 
and  others  to  be  the  cause  of  relapsing  fever  of  Europe 
in  man.  Common  in  Russia,  Balkan  peninsula.  Turkey, 
Persia,  and  India. 

According  to  Patton,  sporogony  takes  place  in  the 
common  bedbug  (  irnnthia  lectularia).  Tlu»  body  louse 
(Pediculus  I'e.sfimenti)  has  also  been  suspected.  1* he  evi- 
dence is  not  conclusive. 

Spirnschaudinnia  Duttoni. — (Syn.  Sinrochceta  Duttoni 
Noyy  and  Knapp  l<)Of>.)  Morphologicallv  difficult  to 
distinguish  from  Sp.  renirrentis.  although  the  schizont  is 
said  by  Novy  to  be  ir>  n  long  by  0.2  /£  in  diameter  with 
onlv  two  to  three  turns  in  the  spiral.  Shown  by  Ross 
and  Milne  to  I>e  the  cause  of  African  tick  fever,  a  re- 
lapsing fever  of  man. 

According  to  Out  ton  and  Todd  the  sporogony  takes 
place  in  Orniihofhrus  moulyata  (Murray)  and  the' organ- 
ism is  transmitted  hereditarily  from  the  female  to  the 
young.  Koch  (iemonstrate<i  this  spirocluete  in  the  eggs 
as  well  as  in  adult  ticks  and  Carter  confirmed  these  ob- 
servations. If  observed  long  enough  relapses  occur  in 
experimental  animals.  These  facts  indicate  that  these 
organisms  are  Protozoa  rather  than  bacteria. 

There  is  some  evidence  which  indicates  that  the  re- 
lapsing fever  oi  Bombay  is  apparently  due  to  a  different 
spirocluete  from  either  ^'/>.  recurrentis  or  Sp.  Duttoni. 

Other  supposed  si)ecies  have  been  discovered  in  the 


blood  of  the  domestic  goose,  in  domestic  fowls  of  Brazil; 
in  Transvaal  oxen,  in  Abyssinian  sheep.  It  has  been 
conjectured  with  considerable  probability  that  the  Mi- 
ana  disease  of  Persia  transmitted  by  A  rgas  persicus  and 
other  tick  diseases  in  tropical  and  sub-tropical  re^ons 
are  due  to  the  inoculation  of  closely  related  orgamsms. 
Thus  far  the  differential  technit^ue  has  not  been  suffi- 
ciently developed  or  the  investigations  on  individual  forms 
carried  far  enough  to  determine  the  limits  of  species  or 
the  relationships  of  the  different  forms  which  have  been 
reported.  New  organisms  are  being  brought  forward 
constantly  with  insufficient  data  for  determining  their 
positions  and  affinities. 

Treponema. — Schizont  spiral,  delicate,  transparent, 
not  flattened  but  cylindrical  in  section,  with  tapering 
ends.  No  undulating  membrane  but  a  flagellum  at  each 
(?)  extremity.  Multiplication  by  longitudinal  division; 
the  initial  stage  ci^n  be  identified  by  doubling  of  the 
fla^llum  at  one  extremity  and  the  division  forms  re- 
main long  attached  by  their  ends.  Sporogony  not 
know,  but  so-called  sexual  forms  described.  Type  spe- 
cies, Tr.  ]xillidum. 

Treponema  pailidum  (Schaudinn  1905). — (Syn.  Spiro- 
choeta  pallida  Schaudinn  1905;  Spironema  jxillidum 
Vuillemin  1905;  Microspironema  pallidum  Stiles  and 
Pfender  1905;  Trypanosoma  luis  Krzyszt.  and  Sied. 
1905)  Scliizont  slender,  active,  length  4  to  14  /«,  with 
ten  to  twenty  curves,  narrow,  sharp.  Sporogony  in  an 
alternative  invertebrate  host  unknown;  transmission 
ordinarily,  if  not  always,  by  direct  inoculation  in  schizo- 
gonic  stage. 

Discovered  by  Schaudinn  and  Hoffmann  in  syphilitic 
lesions  and  found  by  many  subse(|uent  investigators  in 
all  countries  in  lesions  of  both  acquired  and  congenital 
syphilis;  transmitted  experimentally  to  apes  with  the 
result  of  producing  characteristic  lesions  of  this  disease; 
sought  for  in  vain  in  non-syphilitic  lesions,  this  form  is 
now  generally  recognizeti  as  the  pathogenic  agent  in 
sypliilis. 

Trypanosoma  equipenlum  which  produces  the  mal  du 
coit,  or  dourine,  a  disease  of  horses  analogous  to  syphilis, 
is  like  Treponema  pallidum  in  being  transmitted  ordi- 
narily bv  contact,  whereas  allied  species  pass  through 
another  host  if  not  another  cycle  in  that  as  intermediate 
host.  Some  evidence  indicates  the  possible  transmission 
of  dourine  by  a  biting  insect,  and  thus  suggests  the  for- 
mer existence  in  the  Treponema  life  cycle  of  another 
host  and  of  a  now  generally  lost  cycle  of  development 
peculiar  to  that  host. 

Treponema  pertenuis  Castellani  1905. — (Syn.  Sniro- 
chwte  pertenuis  CasteWam  1905;  Sp.  fmllulnla  CasieWani 
1905.)  Length  of  schizont  up  to  20  «,  turns  uniform, 
narrow  and  numerous;  morphologically  very  similar  to 
Tr.  pallidum,  though  apparently  more  delicate  and  with 
narrower  waves. 

Probable  cause  of  yaws  (framboesia)  in  the  lesions  of 
which  it  occurs  regularly.  It  also  occurs  in  glands  but 
not  in  blood,  urine,  or  ccrebro-spinal  fluid  in  such  cases. 

That  some  other  spirocha^tes  should  l)e  transferred  to 
this  genus  can  hartlly  be  doubted,  but  this  depends  on 
the  deinonstration  for  them  of  morphological  charac- 
ters which  conform  to  the  definition  of  this  gemis. 

The  family  of  the  Bodonidje  would  not  call  for  any 
discussion  here  were  it  not  for  the  freijuence  with  whicli 
certain  species  have  been  assigned  a  role  as  parasites  of 
man.  Tne  form  which  has  most  freijuently  been  men- 
tioned in  this  connection  is 

Cystomotias  urinaria  (Kunstler  1883).— (Syn.:    Bodo 


¥ui.  niXH.—Customoiuw  urinaria.    U&gnitlvil.     ^From  Braun.  after 

Kiinstler.) 

urinarius  Kiinstler  18H.3:  Cffstomona.^  urinaria  Blanchard 
lS8(i;  PUiyiomnmis  urinaria  KUnstler  of  Braun  1895.) 
Shaped  like  a  beet  root  (Fig.  5'J04),  0.01  mm.  long,  0.004- 
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Protoxoa* 
Protoxoa. 


0.005  nun.  broad,  the  broad  anterior  end  notched,  the 
posterior  end  in  the  form  of  a  lone  slender  filament.  Nu- 
cleus anterior;  two  similar  fiageuA  originate  from  ante- 
rior notch. 

In  1856.  Hassall  described  an  infusorian  which  he  had 
observed  in  alkaline  urine  that  had  stood  some  time 
open  to  the  air.  It  was  subsequently  found  in  fifty 
samples  of  urine  from  various  sources  left  open  similarly, 
sufficient  proof  of  the  contamination.  In  1883,  how- 
ever, KQnstler  reported  a  form  under  the  same  name 
from  fresh  urine,  which  was  accordingl3r  attributed  to 
the  urinary  passages.  Blanchard  held  this  to  be  in  real- 
ity a  new  species  and  renamed  it,  bringing  it  in  connec- 
tion with  a  form  described  by  Salisbury  as  Trichomonas 
irreffularis.  Braun  regards  the  latter  as  rather  Tr.  va- 
ginalis, and  distinct  from  the  former,  for  w^hich  he  in- 
clines to  the  view  that  it  was  actually  a  contamination. 
This  is  the  more  probable,  as  Th.  Barrois  found  many 
flagellates  in  ''freshly  voided"  urine  in  Lille,  when  suli- 
sequent  examination  yielded  no  trace  of  these  parasites 
in  urine  of  the  same  patients.  Evidently  the  presence 
of  such  forms  in  human  urine  is  beyond  question,  but 
their  origin  from  the  human  urinary  passa^:es  is  yet  to 
be  demonstrated.  That  all  such  cases  reqmre  the  most 
searching  examination  is  evinced  by  a  recent  experience 
of  my  own,  in  finding  objects  which  were  probably  much 
contracted  rotifers  in  preparations  made  from  "abso- 
lutely fresh  "  urine. 

The  order  Polymastigina  includes  small  forms,  always 
non-colonial,  with  three  similar  flagella,  or  with  four  to 
eight  flagella  dissimilar  in  size  and  difTerentl)r  located. 
Two  families  contain  parasitic  forms  and  are  distinguished 
as  follows: 

Body  with  three  or  four  flagella,  all  at  the  anterior  end 

TetramitidjB 

Body  with  four  to  six  flagella  on  anterior  end;  pos- 
terior end  either  with  two  flagella,  or  prolonged  into  one 
to  three  lobes PoTymastigidse 

In  the  Tetramitida?  arc  included  species  of  elongated 
form  with  usually  pointed  posterior  end.  They  have  no 
cuticula,  or  pelUcle,  hence  may  also  manifest  amoeboid 
movements.  One  of  the  flagella  may  be  represented  by 
an  undulating  membrane.  Only  one  of  the  genera,  Tri- 
chomonas, embraces  human  parasites.  The  diagnosis  of 
the  genus  may  be  given  briefly  as  follows: 

Trichomonas  Donn^. — Generally  pyriform,  with  ante- 
rior end  rounded  or  almost  pointed.  Posterior  end 
moderately  pointed.  Nucleus  near  anterior  end,  vacu- 
oles near  posterior,  no  contractile  vacuole.  Either  three 
equal  flagella  from  anterior  tip,  and  also  an  undulating 
membrane  {Trichomonas  s.  str.),  or  with  three  equal 
flagella  directed  antcriad,  and  one  much  longer  extend- 
ing (>osteriad  from  the  same  point  of  insertion  (sub- 
genus Trichomastix). 

Trichomonas  vaginalis  Donn^  1837. — Bo<iy  very  mo- 
bile, usually  pyriform  or  spindle-shaped  (Fig.  5205),  with 


FlG»  S205,— Trichomonas  raginaUt*.    a,  Fn)m  (wmlr-wld  prepara- 
tion;  h,  Livlnti^.    MaKnlfled.    (Afur  Blocbniann.) 

posterior  end  sharply  pointed  and  anterior  end  more  or 
less  rounded.  The  posterior  tip  is  half  as  long  as  tlie 
rest  of  the  body.  Total  length  0.015-0.025  mm.  At 
anterior  pole  originate  three  flagella  (.four  according  to 


other  investigators)  of  equal  length,  and  an  undulating 
membrane  which  winds  spirally  about  the  body  to  the 
base  of  the  posterior  tip.  Plasma  finely  granular,  nu- 
cleus near  anterior  end;  posterior  to  it  according  to 
Blochman  two  longitudinal  rows  of  prominent  granules. 
Division  has  been  reported;  encystment  is  as  yet  unob- 
served. 

This  species  is  present  in  females  where  vaginal  ca^ 
tarrh  is  associated  with  an  acid  reaction  of  the  secretion. 
It  has  been  found  in  girls  of  six  or  seven  years  and  in 
aged  women;  and  other  conditions  afi'ect  its  presence  as 
little  as  age  save  that  menstruation,  alkaline  injections, 
or  other  conditions  which  alter  the  reaction  of  mucus 
result  in  its  disappearance  temporarily  at  least.  A  low. 
temperature  (15°  C.  or  less)  is  also  fatal  to  its  existence. 
Dock  and  others  have  demonstrated  the  presence  of  this 
species  in  the  urine  of  males;  the  infection  doubtless 
resulted  from  intercourse  and  was  made  possible  by  an 
already  abnormal  condition  of  the  male  urethra,  as  was 
shown  in  the  cases  under  discussion.  Dock  was  unsuc- 
cessful in  infecting  guinea-pigs  and  dogs,  and  the  means 
of  transference  from  one  female  to  another  is  unknown. 
According  to  Hausmann  thirty  to  forty  per  cent,  of 
females  are  infected.  The  parasites  are  easily  demon- 
strated in  the  vaginal  mucus,  where  they  move  slowly 
about  among  epithelial  fragments  and  mucous  corpus- 
cles; but  for  successful  demonstration  the  urine  must  be 
examined  as  soon  as  passed.  Whether  their  relation  to 
the  vaginal  catarrh  is  primary  or  secondary  remains  en- 
tirely undecided. 

Trichomonas  intestinalis  ♦  (R.  Leuckart  1879). — (Syn.: 
Protoryxomyces  coprinarius  Cunningh&m  1881;  Monocer- 
comonas  hominis  Grassi  1882;  Cimanomomis  hominis 
Grassi  1882;  Trichomonas  hominis  0t2^  \^SS\  Cercomo- 
nas  coli  hominis  ^l&y  1S91;  Monocercomonas  hominis  Ep- 
stein 1893.) 

Very  similar  to  Tr.  vaginalis  but  smaller,  measuring 
0.004-0.015  mm.  in  length  and  0.003-0.004  mm.  in 
breadth,  without  rows  of^anules;  posterior  end  more 
sharply  set  off  and  measunng  onlv  one-third  the  length 
of  the  body.  Three  flagella,  the  iree  edge  of  the  undu- 
lating membrane  has  sometimes  been  interpreted  as  a 
fourth.  Otherwise  as  in  Tr.  vaginalis,  although  the  spe- 
cies has  not  been  carefully  investigated.  Kruse  and  Pas- 
qiiale  observed  groups  of  indiviauals  which  may  have 
arisen  by  division.  Before  copulation  this  species  loses 
its  flagella  and  creeps  about  ^nth  bluntly  lobose  pseudo- 
podia.  This  species  is  ordinarily  identined  as  the  Cerco- 
monas  hominis  of  Davaine  (1854)  and  the  C.  intestinalis 
of  Lambl  (1875),  but  recent  studies  have  demonstrated 
the  individuality  of  this  from  the  two  cited.  There  also 
is  a  tendency  at  present  to  reduce  this  form  to  Tr.  vagi- 
nalis, with  which  it  agrees  closely,  and  only  an  exact 
study  can  decide  the  question.  In  the  uncertainty  I  re- 
gard it  as  more  practical  to  retain  both  species,  though 
they  are  at  least  closely  related. 

Tr.  intestinalis  parasitizes  in  the  anterior  and  middle 
regions  of  the  human  alimentary  canal,  and  has  been  re- 
peatedly found  in  various  parts  of  the  world.  It  occurs 
also  in  the  oral  cavity  in  uecaving  teeth,  where  it  nour- 
ishes itself  on  micrococci.  It  has  been  reported  also  fre- 
quently from  diseased  conditions  associated  with  diar- 
rhcea,  such  as  typhoid,  cholera,  intestinal  catarrh,  gastric 
carcinoma,  and  once  in  pulmonary  gangrene.  The 
si)ecies  lives  only  in  fluids  of  an  alkaline  reaction.  Its 
occurrence  in  the  dejecta  of  healthy  adults  has  been 
taken  to  indicate  a  commensal  rather  than  a  parasitic 
habit;  but  it  at  least  rapidly  multiplies  in  connection 
with  morbid  processes,  and  this  may  exercise  an  impor- 
tant influence  on  the  progi-ess  of  the  disease.  An  etio- 
logical significance  cannot,  in  the  present  state  of  knowl- 
edge, be  attributed  to  this  species;  yet  the  experiments 
of  Epstein  showed  that  an  infection  is  apparently  pro- 
duced by  drinking-water  and  followed  bv  diarrhoea  in 
children.     Experimental  infection  of  anfmals  has  not 

•This  form  of  name  1h  probably  Incorrect,  but  as  the  synonomy 
is  \w\\y  confused  I  have  retained  it  pending  revision  by  some 
specialist. 
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of  this  species  in  (he 
disease,  points  fo  pos- 
■ibJe  transport  of  imknown  encysts  forms  by  the  air. 

Some  necnunts  refcrreil  to  siipnosable  new  species 
more  probobly  coneorn  this.  Such  are  the  forms  de- 
scribes by  Steinberg  from  the  oral  ca^-itr  as  Tr.  elongata. 
Tr  raudala.  Tr.  jiagellala.  as 
well  aa  perhapa  awo  Crrco- 
mona^  bifiagellata.  together 
with  the  Tr.  pulmonaiii  of 
Schmidt  and  Artault  from 
sputit  or  contents  of  a  pul- 
monary cyst. 

The  family  PolyroastiKidm 
contams  small  biaxial  or  bi- 
lateral forma  nith  two  or  three 
fla^lla  on  either  side  or  near 
the  anterior  end,  while  the  pos- 
terior end  IS  lobed  or  provided 
uith  tno  further  fla^lla. 
Only  one  i^nuB  contains  hu- 
man parasites. 

Lamblia  Blanchard. — At  an- 
terior tip  one  flagellum  on  each 
dide,  and  near  the  centre  two 
on  either  side;  posterior  end 
with  two  additional  flajjeHa- 
A  concave  sucking  disc  (?)  on 
ventral  surface  near  anterior 
end.  Nucleus  dumbbell  ahapcd. 
Lamblia  duodenalit  (Davaine 
1875).  —  (Syn.:  Cercomonaa 
inttatinnlia  Lambl  1859,  nee 
;   1875  nee  Perty   1832:    Hexa- 

duodenaiU    Davaine 

■HDMxeicD.    AtlerMeli-    W75;  DlTnorphua  muris  Craea 

'^•'  187«;      Megathima     rntericum 

Grasai  1881;  .(/.  inleslinale  R. 

Rlanchanl   1886;    Lftmblia  inieBlinatia  It.   Bl.  1888;  L. 

duorfena/i«  Stiles  1902.) 

Length  0.01-0.016  or  0.021  mm.;  maximum  breadth 
0.005-0.007  or  even  0.012  mm.,  with  eight  flagella  nearly 
e-iual  in  length  (0.00!M),0U  mm.).  In  form  bilaterally 
symmetrical  |Fig.  ,'i206).  In  ventral  aspect  it  is  rounded 
anteriorly  and  prolonged  posteriorly  into  a  very  mobile 
steering  tail  flattened  in  the  frontal  plane,  A  sliallow 
cordiform  excavation  of  the  ventral  surface  near  tlie  an- 
terior end  corresponds  to  the  peristome  and  serves  as  an 
organ  of  attachment:  its  margin  is  raised  and  contrac- 
tile, but  is  interrupted  posteriorly;  nil  flagella  point  pos- 
tcriad;  the  antenor  pair  follow  the  margin  half-way 
around  before  leaving  the  lm<ly:  the  lateral  pair  orig- 
inate near  the  anterior  margin  in  the  peristome,  but  are 
bound  to  the  body  imtii  they  come  to  project  beyond 
the  contour  of  the  animal;  the  median  pair  originate  in 
the  notch  of  the  [icristome  marein  ami  are  vibratile 
through  their  entire  length,  beiny  the  chief  oi^ana  of 
locomotion;  the  caudal  pair  arc  inserted  at  the  lip  of 
the  body.  The  dumblicfl-shaped  nucleus  lies  <lorsn]  to 
the  peristome.  Contractile  vacuole  and  cytostonic  are 
wanting.  Division  has  not  l>een  observed:  the  encystei 
form  is  oval,  with  heavy  Iransimrent  wall,  and  meas  res 
O.Ol  mm.  in  length  by  0,007  mm.  in  breadth.  Sohiudu  n 
reports  that  copulation  lias  been  observed  and  is  foUowid 
by  encyst  ment. 

This  si>ccleH  was  first  reported  by  Lambl  from  tl  e  ie 
jecta  of  children  in  I'rague.  It  has  been  reuiirH  i  from 
Cennany.  Italy,  Russia.  Sweden,  Eftypt.  and  the  I  nited 
ii'tntes  from  the  humun  host  in  which  it  seenis  to  lie  a 
frequent  parasite.  It  also  occurs  in  rat,  mouse,  <1  g  cat 
rabbit,  sheep,  and  certain  wihl  species,  and  is  undoubtc  1 
Iv  a  common  and  widely  distribuleti  parasite.  In  Man 
iln  Muigravc  reports  it  as  associated  with  amcebiasi< 
when  in  numl>ere  it  is  always  related  to  chronic  iliarrl  o-a 
*■ "■■-■■  '—\  Ilia  opinion  it  bears  a  decided 


IntMtlne.  HanilOed.  (Cotii- 


to  which  ii 
relation. 

Its  normal  seat  i 
other  parts  of  tlie  ci 


relv 


applied  to  the  curved  outer  face  of  an  epithelial  cell  (Fig. 
5207)  on  the  villi.  Although  often  in  such  numbers  that 
apparently  every  cell  is  occupied,  yet  no  pathological 
effect  has  been  demonstrated  to  be  e.\erci»ied  by  these 
parasites.  Normally  only  cvsts  occur  in  the  colon  and 
laK^s.  hut  in  diarrhfpic  conditions  the  free  living  forms 
are  torn  loose  and  reach  the  exterior. 

nrassi  determined  by  experimental  auto-infection  that 
the  cysts  are  the  means  of  infection,  and  was  unable  to 
detect  in  himself  any  sytnptoms  incident  to  the  parasii- 
' —  of  the  a[)eciea.     It  is  probable  that  cereals,  or  pre- 


pared food  wliich  becomes  contaminated  by  rats  i 
constitute  the  ordinary  avenue  by  which  tlie  i  ' 
is  brought  about. 


,e  by  which  the  infection  of 


The  class  Sporozoa  embraces  a  series  of  groups  of  Pro- 
tozoa of  a  consistent  paroaitic  habit,  which  have  in  com- 
mon the  production  at  some  point  in  their  life  cycle  of 
numerous  descendants,  which  are  usually  covered  by  a 
Urm  shell  and  accordingly  denuniinated  ''spores,"  The 
enclosed  young  forms  may  be  single  or  manifold,  and  in 
special  eases  the  cyst  wall  may  be  lacking.  These  young 
forms  always  start  the  life  cycle  as  cell  parasites,  and  in 
all  but  rare  cases  alternation  of  genemtions  appears  in 
the  course  of  the  life  history.  All  fonna  are  tnie  para- 
futes.  and  all  subsist  only  on  fluid  nourishment  obtained 

The  class  was  made  by  Leuckart  in  1870,  when  he 
brought  together  under  the  heading  Sporozoa  the  imper- 
fectly known  and  somewhat  isolateii  groups  of  gregnrinea 
(C.raj^rinidft),  the  psorosperm  sacs  of  Miiller  (Myxo- 
spondial,  the  oval  or  spherical  psorosperms  of  Kmier 
(coccidia),  and  Rainey's  or  Miescner's  corpiisclea  (Sarco- 
sporidia).  Later  investigators  have  added  the  Mlerospori- 
ata.  Amtcbosporidia.  and  Hiemosporidia.  and  have  Wn 
able  to  fill  lip  the  gaps  in  the  knowledge  of  the  older 
groups,  BO  that  the  association  of  these  forms  stands  on 
a  much  clearer  and  firmer  baais.  Tliis  is  es(>t'eially  true 
by  virtue  of  the  recent  discoveries  concerning  the  life 
cycles  of  various  forms  which  have  revealecl  an  entirely 
unsuspected  complexity  and  interrelation  of  the  develop- 
ment with  the  parasitic  habit. 

In  the  majority  of  cases  two  types  of  reproduction 
alternate  in  the  life  history  of  the  organism,  an<l  this 
alternation  is  associated  with  different  factors  in  the 
biology  of  the  jyarasite.  The  first  tyi)e  subserves  the 
rapid  multiplication  of  the  parasite  within  the  host,  and 
is  appropriately  designated  by  Doflcin  multiplicative 
reproduction:  when  liighly  (li'vploi>eil  it  will  evidently 
transform  an  organism,  harmless  liecaiise  insignificant, 
into  an  abundant  destroyer  of  tissue  and  the  exciter  of 
disease.  This  may  l>e  observed  again  and  again  in  the 
account  of  this  gnmp.  The  other  ty[>c  of  rcpriMhiction 
is  connecteil  with  the  spread  of  llie  sjiecies.  the  infection 
of  new  hosts,  and  may  be  <lenoteii  after  Uoflein  the  prop- 
agativc   reproduction.     Spore   formation   is   liere   i 


■\la.t  B 

ciatel  with  all  sorts  of  secon  larv  ore  llatenil  si 

which  assist  in  tlie  tran^jiorl  f  <h  [.|  r  "  thiir  protec- 
tion iunng  this  ]>enoil  in  i  th  ir  in  1 1  r  itnt  )f  the  new 
host  Till  morphology  f  llie  |  ro(  ij.aln  r  pnxluclion 
constitutes  the  nnans  of  charac((.nziug  the  major  sut>> 
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divisions  of  the  Sporozoa;  the  multiplicative  reproduc- 
tion varies  often  widely  among  closely  related  forms. 

The  two  Hub^classes,  Tcloaporidia  and  Neo«poridia.  nre 
distinguished  by  the  fact  that  the  former  produce  spores 
only  at  the  close  of  the  vegetative  period,  while  the  latter 
do  so  during  the  entire  period.  For  the  identification  of 
a  sporoioon  a  vegelalive  stage  ia  rarely  sufficient;  the 
form  and  number  of  the  spores  produced  during  the  prop- 
sgative  period  of  reproduction  are  cbaracteristic. 

In  the  sub-class  Telosporidia  one  may  distinguish  two 
orders  on  the  basis  of  the  habit  of  the  ^rasitea  and  the 
mode  of  fertilization  which  prevails.  Thus  in  (he  Coc- 
cidiomorpha  the  vegetative  stage  is  permanently  intra- 
cellular, while  the  sexual  ^neration  may  be  so  only 
tranuently.  The  fertilization  is  amaogamous,  i.e.,  by 
fusion  of  differently  formed  gametes.  In  the  Gregarin- 
ida  on  the  olher  hand,  the  vegetative  stage  is  intracel- 
lular onlv  at  the  start,  as  the  adult  or^nism  is  extraceU 
lular  and  the  sexual  generation  also.  The  fertilization  ia 
isogamoiiB,  i.e..  by  fusion  of  equal  and  similar  gametes. 
Under  the  order  of  the  Coccidiomorpha  are  mcluded 
forms  which  until  recently  have  been  treated  as  much 
more  distinct.  But  more  careful  study,  particularly  of 
the  life  history,  has  shown  an  increasing  degree  of  like- 
ness until  they  are  now  included  in  the  same  order,  and 
mutually  opposed  to  the  Gregarinida  in  the  specific  cell 
paraiiitlsm,  and  in  a  similar  alternation  of  generations 
and  of  hosts  in  addition  to  the  features  pointed  out  in 
the  outline  of  the  system  given  above.  The  features 
which  serve  to  distinguish  the  two  sub-orders  of  the  Coc- 
cidiomorpha are  these;  The  Coccidla  produce  sporozoites 
encased  m  sporocysts;  with  the  exception  of  lAgerelJa, 
the  copula  ia  non-motile  and  remaina  in  the  cell.  In  the 
Hfemoapuridia  the  sporozoites  are  always  free,  the  copula 
ia  an  active  ookinet,  and  migrates  to  a  new  location  be- 
fore unilerjtoing  further  development. 

The  adult  Coccidia  occur  as  paraaitcH  in  epithelial 


le  excretory  oi, 
most  recently  the  splee 
While  the  protoplasm  of  the  host  c 


Sorted  as  affected. 
1  is  onlinarily  the 
,t  of  the  'parasite,  there  are  not  n-anting  such  as  occur 
in  the  nucleus  itself.  Only  rarely  is  more  than  a  single 
parasite  found  in  an  epithelial  ceU. 

In  form  the  Coccidia  are  uniform  and  constant,  being 
spherical,  oval,  or  elliptical,  and  without  organs  of  loco- 
motion of  any  sort  or  organs  of  attachment.  Their  Mze 
is  regularly  msigtiificant.  A  noteworthy  characteristic 
is  (he  absence  of  differentiation  into  ectoplasm  and  endo- 

Csm.  The  plasma  of  (he  cell  is  finely  granular,  alveo- 
,  and  without  reserve  bodies  or  food  vacuoles.  The 
nucleus  is  large,  vesicular,  and  characterized  by  a  single 
prominent  central  nucleolus.  No  contractile  vticuolc  is 
present,  and  no  further  structiirn!  differentiations  can  be 
noted.  The  cell  and  nucleus  increase  gradually  in  size 
at  the  expense  of  the  host  cell,  which  ultimately  in  most 
cases  degenerates  to  a  mere  empty  membrane  encircling 
the  cocci diimi. 

The  nucleus  of  the  now  full-grown  parasite  undergoes 
multiple  divinion,  the  protoi>l^m  arranges  itself  in  in- 
dindual  ma«ses  about  the  many  daughter  nuclei,  and 


no.saw.— Einwrln  StUOa.  Adiill 
MerHZ-illes.  Cyst  tomimi  nt  d^i 
Bented.     Mattnlded. 


there  results  a  stage  in  which  a  rosette  of  young  forms 
(Kig.  .)208)  encircles  a  central  portion  of  protoplasm. 
known  as  the  reliiiuary  body  or  residual  mass.  This  ia 
without  nuclear  matter  and  destined  to  play  no  further 


Krt.  It  IS  left  behind,  and  perishes  when  the  young 
■ras  wander  out  to  infect  new  epithelial  cells  of  the 
same  host,  and  repeat  the  process  just  sketched.  This 
is  evidently  the  multiplicative  reproduction  already  re- 
ferred to.  It  serves  to  effect  the  auto-infection  of  the- 
host,  and  is  generally  known  as  the  period  of  asexual 


reproduction  or  schizogony.  The  cell  parasites  which 
undergo  these  changes  are  schizonts,  while  the  young 
forms  are  denominated  merozoites.  The  merozoites  are 
capable  of  active  movements  by  contraction  and  twist- 
ings,  or  with  a  gliding  movement,  in  which  a  trail  of 
mucus  is  left  behind.  The  gromh  of  merozoites  to 
schizonts  in  the  epithelial  cells,  the  production  of  new 
merozoites,  and  the  infection  of  new  cells  proceed  often 
nith  considerable  rapidity,  but  onlv  within  certain  limits, 

for • ' :•..-.:  .-:.   .• 


ifection  of  the  boat,  the  merozoites  develop 
not  to  schizonts.  but  to  forms  of  two  sorts,  which  at  first 
sight  are  very  umilar  to  schizonts,  and  but  little  differ- 
ent from  eacn  other.  The  one  form  is  opaque  with  a 
richly  granular  plasma;  the  other  has  a  clear  but  dense 
plasma.  The  opaque  form  is  the  female  gamete,  or  ma- 
erogamete,  and  attains  maturity  by  the  rejection  of  a 
portion  of  its  nuclear  substance.  The  clear  cell,  known 
as  a  microgametocytc,  undergoes  multiple  nuclear  divi- 
sion. The  many  nuclei  pro<luced  then  migrate  to  the 
surface,  each  collects  a  small  part  of  the  plasma  about 
itself,  and  projects  as  an  elongated  spindle-shaped  struc- 
ture, the  microgamete  or  male  cell,  which  becomes  free, 
forms  two  llagella,  and  enters  upon  active  locomotion. 
The  major  portion  of  the  microgametocyte  is  abandoned, 
and  subserves  no  further  function. 

The  microgamctea  swarm  about  the  macrogametes, 
and  Hs  soon  as  one  has  succeeded  in  entering,  the  macro- 
gamete  forms  at  once  a  firm  membrane,  which  forbids 
entrance  to  other  microgamefes.  Tlie  two  nuclei  unite 
and  the  act  of  fertilization  is  completed.  The  |>roduct 
is  known  as  an  oocyst,  copula,  or  snoront,  and  forms  the 
starting-point  of  a  new  period  in  the  life  cycle,  which  is 
that  previously  designated  as  the  propagative  repriHluc- 
tion.  It  is  also  known  as  the  sexual  apore-torn)ing 
period,  or  sporogony,  and  in  most  coccidia  takes  place 
outside  of  the  host,  after  the  oocyst  has  been  evacuated 
in  ffcces  or  urine.  The  steps  in  the  process  of  sporogony 
may  be  outlined  next  in  general  terms  (Fig.  .5200), 

The  nucleus  of  the  oocyst  {a)  <livides  twice,  and  about 
the  four  daughter  nuclei  the  protopkism  separates  into 
four  parts  known  as  sporiililnBts  (h),  and  sometimes  also 
a  resiilual  mass  of  protoplasm  Ic).  Each  of  these  sporo- 
Wasts  surrounds  itself  with  a  firm  membrane  and  be- 
comes a  auorocyat  [.liX  while  later  within  each  aporocyst 
after  nuclear  division  two  sporozoites  are  formed  and  a 
residual  mass  of  protoplasm  is  Ipft  iinuseil.  The  sporo- 
zoites are  characteristically  sickle-sha|x:d  or  crescertic, 
and  abandon  the  sporocyst  when  this  reachep  the  ali- 
mentary canal  of  the  new  host,  and  is  opened  by  the 
action  of  the  ahmentary  secretions.  The  entrance  of 
the  sporozoites  into  the  epithelial  cells  and  their  growth 
(o  schizonts  completes  the  life  cycle. 

This  typical  course  of  development  is  well  represented 
by  the  tabular  outhne  given  by  Liihe  nnd  reproduced 
here.  The  stages  connected  by  a  single  vertical  line  (!) 
■" nerations  in  the  life  cycle;  those  con- 


649 


Protozoa* 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCTENCEa 


nected  by  the  sign  of  equality  (=»)  are  produced  by 
growth  or  metamorphons  within  the  single  generation. 


2.  Oocyst  oval,  33-49  fi  by  16-28  ;i;  sporocyst  spindle- 
shaped  (rabbit,  man) E.  Stieda  (Lind.) 


Development  of  Eimeria. 


(oft  repeated). 


i 


Sporozoite  =  Schizont 


- 


f  Merozolte  =  Sctalxont. 


Merozofte  =  Scbizont. 


Merooolte  =  Scbizont  Merozolte  =  $  Macro-    Merozolte  =  ^  Micro*   Meroiolte  =  $  Macro-  Merozofte  =  6  Micro-  Merozoite  =  Scbizont 

I  gametocyu:.                   ffametocyte.                   gametocyte.                   Rametocyte.  | 

etc.  =  9  MacroKamete.            ^1                      =  $  Macrogamete.          ^          I  etc 

(Scbizoffony  soon  ^  Microgamete.                                                C>  Microgamete.  (Schizogony  soon 

oeadng).                                                 ' ' • '  oeaatng). 


Sporogony. 


Copula  =  Rporont  (Oocyst). 
Sporoblast  =  SporocysL 


Sporozoite  =  Scbizont. 


This  general  plan  of  development  is  modified  in  the 
individual  sf>ecie8  in  various  manner.  The  most  strik- 
ing modification  is  a  simplification  by  suppression  of  the 
entire  schizogenic  cycle,  so  that  the  macrogametes  and 
microgametocytes  arise  directlv  from  the  sporozoites 
which  have  penetrated  epithelial  cells. 

The  coccioia  parasitize  almost  all  groups  of  the  animal 
kingdom,  and  are  distributed  over  the  entire  world,  al- 
though, as  might  be  expected,  the  majority  of  reports 
thus  far  made  concemmg  their  presence  come  from 
European  countries. 

For  the  subdivision  of  the  group  L^r's  proposal  to 
use  the  number  and  form  of  the  sporocysts  and  of  the 
sporozoites  has  been  generally  adopted.  The  adjoined 
table  gives  a  review  of  the  conunon  genera  arranged  ac- 
cording to  Leer's  scheme. 


2.  Oocyst  spherical  or  cylindrical,  15-32  ft  by  1 1-17  ft; 
sporocyst  oval  (mouse) E.  faldformis  (Schuberg) 

3.  Simple  forms.  Oocyst  oval  to  cylindrical,  24-35  fi 
by  13-20  ft E.  honiinis  (Riv.) 

3.  Twin  forms E.  bigemina  (Stiles) 

Eimeria  Stiedce  (Lindemann  1865). — (Syn.:  Monoq^stis 
Stiedm  Lindemann  1865;  Psorospermium  cuniciUi  Rivolta 
1878;  Coccidium  ovi forme  Leuckart  1879;  C.  ainiculi 
Railletl893;  Pfeifferia  princeps  L&bh6  IS96;  PfeiffereUa 
princeps  Labb^  1899.     Eimeria  cuniculi  Liihe  1902.) 

All  st^tges  are  known.  Oocyst  (Fig.  5210)  in  the  liver 
of  rabbit,  oval  0.033-0.049  mm.  lon^,  0.015-0.028  mm. 
broad.  Cyst  wall  heavy,  smooth,  with  opening  at  one 
pole.  The  coarsely  granular  protoplasm  completely  fills 
the  cyst,  but  later  contracts  to  a  spherical  mass  at  the 
centre  (0.017  mm.  in  diameter).     Spore  formation  out- 


Bfpe  oocyst  contains 


Numerous  sporozoites . 


No  sporocysts. 

A8POBOCT8TIDEA LcgeTOlla. 

'  One  sporozoite Barrouasla. 


Many  sporocysts  each  with 

POLTSPOROCTSTIDEA. 


Eight  sporoxottes 
Four  sporozoites . 


Two  sporozoites Adelea. 

Three  sporozoites Eucoccidinm. 

Four  sporozoites Klossia. 

Two  sporocysts  each  with  four  sporozoites. 

DlSPOROCTSTIDEA ISOSpOHU 

Four  sporocysts  each  with  two  sporozoites. 

Tktrasporoctstidea Eimeria. 

Two  sporocysts  each  with  two  sporozoites Cyclospora. 


Some  confusion  has  prevailed  regarding  the  correct 
names  of  the  various  genera.  The  original  cause  of  this 
difficulty  rests  on  the  fact  that  the  two  phases  of  the  life 
cycle,  schizogony  and  sporogony,  were  discovered  and 
named  separately,  and  that  their  relations  as  parts  of  the 
development  of  a  single  species  did  not  become  known 
until  a  much  later  date.  All  of  the  human  parasites  thus 
far  recorded  from  this  group  fall  within  tne  limits  of  a 
genus  named  Coccidium  oy  R.  Leuckart  in  1879,  and  this 
name  has  been  generally  incorporated  into  works  on  the 
subject.  At  a  very  recent  ciate,  however.  Stiles  and 
Liihe  have  independently  called  attention  to  the  fact  that 
the  name  Eimeria,  introduced  in  1875  by  Aini^*  Schneider, 
has  the  right  of  priority,  and  must  replace  the  more  con- 
mon  form  according  to  laws  of  zoological  nomenclature. 
This  is  really  fortunate  from  the  general  standpoint  since 
the  name  coccidia  has  been  very  generally  used  for  the 
entire  group  as  well  as  heretofore  tor  the  genus;  yet  this 
is  not  in  the  interest  of  precision,  and  may  evidently  lead 
to  serious  niisunderstandinfi:.  Henceforth  the  name  coc- 
cidia can  be  used  onXyr  in  the  more  general  sense. 

The  genus  Eimeria  is  the  best  known  of  all.  Its  most 
important  characteristic  is  the  formation  in  each  oocyst 
of  lour  sporocysts.  each  with  two  sporozoites.  A  resid- 
ual mass  of  protopla.sm  is  always  present  in  the  sporo- 
cyst  with  the  sporozoites,  and  a  similar  residual  mass  is 
sometimes  formed  in  the  oocyst  ^^ith  the  growth  of  the 
sporoblasts.  Of  the  many  species  assigned  to  this  genus, 
tne  most  important  and  better  known  forms  which  are 
pathogenic  to  man  and  some  domestic  animals  are  in- 
cluded in  the  following  key: 

1.  Oocyst  with  residual  mass 2 

1.  Oocyst  without  residual  mass 3 


side  the  host  requires  two  to  three  weeks.  The  entire 
sphere  divides  into  four  sporocysts  each  with  a  thick 
covering  and  with  a  length  of  0.012  to  0.015  mm.  and  a 
breadth  of  0.007  mm.  Two  comma-shaped  sporozoites 
are  formed  in  each  sporocyst,  and  a  granular  residual 
mass  of  protoplasm  hes  in  the  hollow  between  their  en- 
larged eiids  (Big.  521 1).  The  sporozoites  are  set  free  by 
gastric  digestion.  They  ascend  the  gall  ducts,  i>enetrate 
the  epithelial  cells,  ancf  when  fully  grown  measure  0.02- 
0.05  mm.  in  length  by  0.02-0.039  mm.  breadth.  They 
divide  into  from  30  to  200  merozoites  (Fig.  5208)  which 
spread  the  infection.     Ultimately  the  formation  of  ma- 


Fio.  S210.— Eimeria  Stieda.  8p<>^)fl^)n.v  from  Liver  of  Rabbit,  a, 
YounK  tKX'ysl:  /n  same  with  prou>plasTn  contracted  preparatory  to 
division ;  c,  same  divided  into  four  six)rooy8te,  each  contalnlnfr  two 
sporozoites  which  have  already  developed.  Magnified,  (a,  5,  after 
Leuckart;  c,  after Simond.) 

cro-  and  microgametes  leads  to  the  fertilized  sporont 
stage,  the  oocyst. 

This  species  is  an  abundant  parasite  of  the  rabbit,  in 
^yhich  it  parasitizes  in  the  epithelium  of  gall  ducts  and 
liver.     According  to  the  degree  of  infection  sooner  or 
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Inter  influmnBtion  and  proliferation  of  tlie  epithelium 
lead  to  the  formation  of  nodules  of  ca.seoiis  matter,  con- 
taining amid  various  remnants  coceidia  in  all  sfageg  of 
development.    These   conditions   may  lead  lo  i«vere 


tta.  CStl.—Blmeria  StItilcF.  n,  1>.  SpnrocrsU  ™<'b  wltb  i»o«por[>- 
Eolua  and  rwldtiiil  mua:  c,  *  ftaglB  ipurozalie.  HlgbtT  mB4(Dl- 
a«l.     (Prom  lUllliel,  alter  Balblanl.) 

sickness  or  even  to  the  death  of  the  hait ;  in  other  cases 
the  animal  recovers,  as  the  process  of  Echizoeony  appears 
to  have  distinct  self-limitations.  The  infection  is  spread 
by  the  contamination  of  food  with  spore-infected  i»«ea. 

Several  cafiea  of  human  infection  are  on  record.  Evi- 
dently conditions  favor  such  infection  onlv  rarely.  To 
the  four  positive  cases  cited  by  I*uckart.  all  in  Germany 
and  Austria,  Silcock  has  added  another  from  London. 
A  number  of  doubtful  cases  are  also  included  here  by 
some  authorities.  The  obnervatlon  of  Thomas  in  Bos- 
ton, accordinn  to  which  this  species  was  found  in  a  small 
cerebral  tumor  aurrountled  by  bone  tissue,  has  little  to 
support  the  dia^nosi^  in  view  of'the  normal  condition  of 
the  liver  and  intestine,  and  has  been  universally  ques- 
tioned by  revicH-era.  In  any  event  the  supposed  coc- 
cidia  cannpt  belong  to  this  species,  or  any  other  yet  re- 
ported from  man,  on  account  of  their  site  (0.014-0.022 
mm.  in  lenicth).  They  correspond,  however,  in  kIzc 
nearly  to  the  coccidia  reported  by  Stiles  from  sheep. 
which  bclone:  to  a  species  as  yet  unnamed.  More  prob- 
ably thoy  are  not  coccidia  at  all. 

Eimfria  hominis  (Riv.  1878).  nee.  R.  Blanchard  1895. 
— [Syn.:  Ci/fospermium  hominis  Rivolla  1878;  Cwrt- 
dium  per/orans  R.  Leuckort  1879;  C.  hominia  Railliet 
1893;  P/eifferella  princeps  (Labbf  1899)  in  part.] 

Oocyst  (FiK.  3209)  0.024-0.026,  or  even  0.035  mm. 
long  by  0.0128-0.014  or  even  0.02  mm.  broad,  plumper 
than  thoHe  of  E.  Slieda,  from  which  also  they  differ  in 
the  conHtant  presence  in  sporulation  of  a  residual  niass 
of  protoplasm  that  is  said  to  be  corL-lantly  abeent  in  the 
latter  species.  (Compare  Figs.  5209  and  5210.)  Here 
also  only  three  to  four  days  are  necessary  to  bring  the 
division  of  the  contents  of  the  oocyst  into  sporoulasts 
(sporocysts). 

This  species,  which  is  so  closely  related  to  E.  Slirdit 
that  many  authors  regard  them  as  identical,  parasitizes 


in  the  intestinal  epithelium  of  the  rnbliit,  ivliere  it  evokes 
seriotis,  often  fatnl  epidemic;^.  liaillicl  and  l.ucet  have 
demanstrate<l  that  infection  takes  place  by  the  ingestion 
of  ripe  spores,  nn<l  rapid  schizo^ny  brings  about  in  a 


few  days  serious  auto-infection  involving  the  e|»thelium 
and  LicberkUhn's  glands  eio  as  to  occlude  the  latter.  The 
forms  found  in  horse,  goat,  cattle,  sheep,  pi^,  and  other 
wild  species  are  usually  regarded  as  varieties,  but  the 
considerable  differences  in  form  and  size  make  it  more 
probable  that  some  at  least  represent  distinct  species. 

Eimer  found  in  two  bodies  examined  in  Berlin  the  ein- 
tlielium  of  the  intestine  filled  with  coccidia,  and  even  in 
large  part  destroyed  by  them.  These  are  probably  refer- 
able to  this  species.  Other  authors  have  reported  the 
discovery  of  coccidia  in  human  iit^ces  at  vanous  times 
without  furnishing  data  for  the  determination  of  the 
species  concerned. 

Eimfria  tngemina  (Sliles  1891). — (Syn.:  Cvtoipermitim 
'•ilhrum  inlealinaliMm  canis  el  lelia  RivoUa  1874;  Cocci- 
dium  t/igenmim  Stilea  1891.) 

Oocyst  (Fig.  5212) O.ni2-0.01.'i  mm.  bvO.007-0.01  mm. 
(in  dog),  or 0,008-0.01  mm.  bv 0.007-0.009  mm.  (in  cat), 
or  0.008-0.012  by  0.006-0.008  mm.  (in  polecat).  Tlie 
oocyst  divides  into  two  pirts,  each  of  which  encysts  and 
forms  four  sporocysts.  The  oocysts  occur  not  in  the  epi- 
tlielium,  but  in  the  central  tissue  of  intestinal  villi  (Fig. 
5213). 

The  species  was  first  seen  as  early  as  18-54  by  Fink, 
who.  however,  misinterpreteil  the  cnaracter  of  the  ob- 
jects. It  has  often  lieen  confused  with  E.  hnminit,  from 
which  the  above  characteristics  easily  di>lingiiish  it.  h 
ca'ie  of  human  infection,  published  by  Vircliow  in  1860, 

— J .j^^  |jy  (irunow  m  1901,  very  |HY>bably  belong 

■      "  "''let  and  Lucet  o1 


here.    The  description  given  by  Railliet  s 


coccidia  discovered  in  the  f:i-ces  of  a  mother  and  child 
who  had  long  suffere<l  from  chronic  diarrh<ea  corresponds 
well  with  this  species  in  the  small  size  of  the  bodies 
found,  and  Ls  also  probably  referable  to  it.  The  form  is 
evidently  only  an  occasional  parasite  of  man,  and  infec- 
tion probably  results  from  lacK  of  cleanliness  or  too  inti- 
mate association  with  pel  dogs  or  cats.  It  may  be  ih.it 
the  forms  discussed  as  varieties  from  different  hosts 
actually  represent  different  species.  Stiles  has  found 
this  species  in  dogs  killed  in  Washington,  D.  C. 

In  1906  Bancroft  and  Cross  recorded  its  occurrence  in 
dogs  at  Baltimore  and  gave  further  details  regarding  the 
structure  of  the  parasite. 

It  is  not  surpnsing  in  view  of  the  imperfect  acquaint- 
ance with  this  group  that  all  sorts  of  questionable  struct- 
ures should  be  referred  to  it.  They  are  all  such  as  have 
been  reported  from  man  usually  in  connection  with  some 
abnormal  condition,  and  frequently  also  on  the  basis  of  a 
single  occurrence.  In  most  cases  only  scanty  data  are 
s;i^■en  concerning  the  supixwed  coccidia.  and  even  of  the 
best  known  of  these  prolilematic  structures  too  little  can 
be  said  to  determine  (lieir  true  milure  or  position  in  the 
zoological  scheme.  Il  is  best  to  call  attention  to  certain 
of  these  cases  briefly,  inonlerlhat  if  pos.siblc  further  data 
should  be  accunuUated  to  elucidate  their  real  character. 

The  form  known  as  Cucridiinirs  immilii  Ri.\ford  and 
Gilchrist,  doubtfully  iiicludetl  here  in  the  first  edition  of 
thu  work,  has  lx^>n  shown  by  more  recent  studies  on 
later  cases  to  Ix-  in  realiiv  a  species  of  Oidivm.  For 
f'.Tther  <letails  see  Jour.  Med.  Heaearcli,  1904.  190.5. 

There  ari;  olii'.T  pr[ii)rts  of  less  definileness  than  those 
ju."t  consiilercd,  and  some  of  the  ouestionable  structures 
noted  therein  have  founil  an  explanation  within  recent 
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times.  Thu.4  the  peonH^niicyBtB  of  I.ubarsch  and  Rib- 
bert,  nhicb  were  HiippoHcd  to  tday  a  part  in  diseased  of 
tbe  urinary  paafiagx>s,  are  id  r^alitv  met amorpluMed  nests 
of  ejHtbelikl  cells  normally  fouud  in  ibe  urethra.  The 
slructurefl  found  by  Kilnstler  and  Pitres  in  pleural  exu- 
date and  iof^rpreted  by  Bknchard  ax  a  sporozoon, 
Eimeria  homina  R.  Blancbard  1805.  I  have  iH¥ferTe<l  to 
interpret  as  Eehinorhynchug  ecgs  {Cf.  Ntmatoda.  pape 
225).  .\f ore  uncertain  still  areSeveri's  "ntODOcysticere- 
garines"  from  the  lung  parenchyma  of  a  still-bom  child. 


U.K.  srhinwonv  In  ..      _..    .._,_. 

dtaenmnullc.  FurlurtberdewtlsMwlexl.  (Alter Nevpu-U'ituiln'.) 

Tlwv  are  described  as  oval  in  form,  excecdinglv  variable 
in  size  (0.003-OJW  by  l).O0I5-0.O15  nun.l.  oovprerl  by  a. 
thin  membrane,  and  either  free  or  in  e[>ilhelinl  cells;  it  i« 
difficnlt  to  interpret  them  in  any  satisfactory  manner. 
Some  of  these  doubtful  structures  are  discussed  us  ap- 
pcndiccH  to  the  next  sul>-urder.  the  Hiemospuridin,  to 
which  tlH'y  xhow  a  certain  similurily. 

Ancrrorof  Ihc  reverse  tj-pc  is  that  frequently  ninde  in 
the  past  of  di:wt>osinjz  efCK"  of  parasites  us  coccidi.t. 
Thus  nenmloile  Kfxs  have  once  been  reporteil  us  coccidin. 
and  exes  of  trematodeK  many  thiiipi.  Were  it  imt  for 
the  extreuK-ly  small  i-ize  uf  the  structures  descrilK'il,  tlic 
case  of  J.  J.  Thomas.  notcK)  above,  coneemin;;  c<>eci<<i.i 
in  a  brain  tumor  nouM  find  its  ctay  explanation  in  this 
eanie  manner. 

Tlie  Ititatwijxiriilia,  like  the  f'ocri<lia,  arc  characteris- 
tic cell  parasites.  Tlie  period  of  scliizoRony  or  multipli- 
cative n-pruduction  is  [His-sed  in  tlie  blood  cells,  and  mily 
very  except ionallr  in  tlie  cells  of  other  organs.  These 
Btafces  have  Innc  f>e<'n  kiiDirn.  and  with  thetn  a  feu-  pre- 
paratory >itaEi'*  to  the  sporoKonic  cycle,  sIthouKh  ilie  lat- 
ter hiivi"  Urn  entirely  incorrectly  interpreteil  as  degene- 
rative changes,  cte.    So  far  as  is  linown  this  sporo^nic 


cycle  takes  place  only  in  the  bodv  of  another  host ;  and 
for  the  Hsmosporidia  of  mammals  and  birils  this  host  is 
a  blood -suckinR  insect  in  which  the  process  of  spon^ony 
is  carried  out  in  the  wall  of  the  alimentarv  canal,  and  the 
sporoioitcs  collect  in  the  salivary  tclan<L.  whence  tbey 
are  injected  bj-  the  act  of  biting  into  a  new  host  to  atari 
anew  the  scluzojifonic  cycle.  The  close  relationship  of 
these  forms  to  coccidia  is  evident  from  a  study  of  the 
life  liistory,  as  Doflein  indicates  most  aptly  in  calling 
them  coccidia  adapted  to  parasiti.^'m  in  the  blood  sj-slem. 

The  life  history  may  be  outlined  from  that  of  the  a-sti- 
vo-autumnal  parasite  (Fljc.  5214).  The  earliest  slajjeof 
the  para.-iite  which  occurs  in  the  erythrocytes  is  a  minute 
amieboid  body  (.4 )  which  increases  rapidlv  in  size,  mani- 
festing considerable  amtcboid  activity  IB~K).  In  con- 
nection with  the  groMh  ot  the  organism  particles  of  a 
black  pigment  matter,  named  melanin,  are  stored  up  in 
its  protonlasm  {F,  O).  The  nucleus  of  the  parasite,  at 
first  tungle,  begins  to  divide  rapidlv  when  the  organism 
has  reached  its  maximum  size  and  the  daughter  nuclei 
collect  about  the  rim  of  the  organism  (//).  RaiUsl  lines 
of  divisbn  appear  in  the  jMntoplastn  (/),  and  the  whole 
falls  into  a  group  of  J"oung  germs  or  merozoites  (A.') 
about  a  central  residual  moss  of  protoplasm  loaded  with 
the  pigment  already  referred  to.  The  merozoites  infect 
new  blood  cells,  and  the  process  of  schizop:>ny  Ls  repeated 
until  conditions,  as  yet  unknown,  bring  in  a  new  set  of 
changes,  the  starting-point  of  another  cycle,  tlie  sexual 
phase,  or  sporotcony. 

The  merozoites  develop  to  individuals  differently 
formed  from  the  schizonts  and  of  two  sorts,  the  one  Knely 
granular  and  opaque  (C),  the  other  hyaline  in  appear- 
ance with  a  few  conspicuous  pigment  granules  ((!'). 
These  forms  are  sliaped  like  a  bean  in  the  species  under 
consideration,  and  are  those  previou.s|y  designated  as 
half-moon  or  crescentic  bodies.  When  fully  grown  they 
desert  the  corpuscle  (H',  //')  assume  a  splierical  form 
(/'.  /").  The  macrt^ramete  extrudes  a  portion  ot  the  nu- 
clear substance  iK')  and  is  mature.  The  nucleus  of  the 
microgaroctocyte  divides,  the  parts  migrate  to  the  sur- 
face and  form  micronimetes  by  a  small  accumulation  of 
plasma  about  each  (K'),  leaving  a  large  central  rcsiilual 
mass.  These  two  gametes  copulate,  their  nuclei  fuse. 
and  the  product  (.W)  is  the  starting-point  of  tlie  sporo- 
gonic  cycle.  t)ie  sporont. 

The  changes  leading  to  the  perfection  of  the  sexual 
cells  take  place  only  after  the  blood  has  been  drawn  into 
tlic  stomach  of  the  new  host,  the  blood-sucking  iiL«ect. 
Abnormal  stimuli  may.  honei-er.  Itrini;  about  some  of 
the  changes,  as  in  cultures  of  malariiil  blooii.  Tlie  copu- 
la acquires  an  a mip bold  form  (.V)  necessarj' for  its  attain- 
ment of  a  location  within  the  tissue  of  the  new  host. 
This  motile  stage,  which  has  been  deiioniinated  tlie 
ookinet.  is  a  gregarine-like  organism,  and  penetrates  on 
epillielial  cell,  ivliere  it  transfonns  itself  into  an  immo- 
bile spherical  oocyst  (0).  After  nuclear  division  there 
are  formed  In  the  ooe\-sI  nuiiieruus  sporoblasts  (P,  Q^, 
which,  however,  never  accpiin^  a  lieavy  membrane,  i.e., 
never  become  sporocvsts  as  in  the  coccidia.  Each  sporo- 
blast  gives  rise  to  a  large  numlier  of  sjiurozoites  (R,  S). 
which  are  set  free  into  the  Ixxly  cavity  of  theiasect  host 
by  the  rupture  of  the  wall  ot  (lie  ooc\'st.  They  collect 
as  the  result  of  an  evi<lent  ehemotaetie  influence  in  the 
salivary  glan<l.  and  are  injecteil  Into  n  new  liost  when 
the  insect  bites.  Tliere  tlicy  enter  the  erjTiirocytes  and 
the  life  cycle  U'gins  anew. 

The  organisms  indni led  In  ihissiilwirder  are  the  cause 
of  serious  diseases,  anil  tlieir  nutiilicr  is  being  ra[ndly  in- 
creased by  tlie  investigations  of  most  recent  times.  .Many 
doubtful  forms  have  also  been  place<l  temi»rarily  under 
tliis  heailing,  so  that  it  is  impos-  iMe  t"  give  a  sj'nopsis  of 
the  iKnera,  or  to  fix  the  precise  limits  of  the  sub-order 
itself. 

Slost  pniniineiit  of  tlie  forni.s  which  are  included  here 
:ire  tin-  l>ara.-iiles  of  human  inalari;i.  (iNissi  still  regards 
these  all  !is  merely  varieties  of  one  s|>ecies.  This  Ls  clear- 
ly doing  violence  to  the  ordinary  zoological  significance 
of  tlie  word.     <.)n  the  other  hand,  several  investigators 
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Proiosoa* 
Proiosoa* 


have  grouped  them  into  two  genera,  a  plan  which  I  my- 
self followed  in  an  earlier  paper.  Here  they  will  be 
treated  as  three  species  of  one  genus  in  accord  with  a 
recently  expressea  view  of  Schaudinn,  and  with  the 
known  fact»  regarding  their  clinical  manifestations, 
structural  differences,  and  life  histories. 

The  genus  Plasmodium  includes  in  addition  to  these 
species  the  parasite  of  avian  malaria  also.  It  was  estab- 
lished in  1985  by  Marchiafava  and  Celli,  and  although 
the  name  is  employed  here  in  a  sense  utterly  at  variance 
with  it«  meaning  as  a  term  in  general  scientific  use,  yet 
the  rules  of  zoological  nomenclature  call  for  its  retention. 
The  malarial  organism  was  first  seen  and  figured  by 
Klencke  in  1843  without  any  idea  of  the  signincance  of 
the  structures  viewed.  Laveran  in  1880  was  the  first  to 
attach  etiological  significance  to  the  structures  he  de- 
scribed from  the  erythrocytes  in  cases  of  malaria.  A 
large  number  of  investigators  participated  in  the  gradual 
elucidation  of  the  schizogony  of  these  parasites.  It  was 
1896,  however,  before  Manson  set  forth  distinctly  the 
agency  of  the  mosquito  in  transmitting  the  disease.  Just 
a  year  later  Ross  actually  followed  for  the  first  time  the 
fate  of  the  parasites  of  avian  malaria  in  the  mosquito's 
stomach,  and  their -development  uprto  the  infection  of  a 
new  host  by  the  sporozoites.  Ross'  observations  on 
avian  malana  were  confirmed  soon  after  by  Grassi  and 
other  Italian  investigators  for  human  species  of  the  ma- 
larial parasite. 

The  complicated  terminology  in  this  group,  due  to  the 
continual  changes  introduced  by  varioas  investigators, 
renders  it  advisable  to  give  here  for  general  information 
the  table  prepared  witn  such  success  by  Ltihe,  which 
shows  the  correspondence  in  the  nomenclature  of  the 
chief  investigators  of  recent  date.  The  terminology  of 
Schaudinn,  which  is  followed  in  this  article,  has  oeen 
more  generally  adopted  than  any  other,  and  ha.«  much  in 
favor  of  it  from  every  standpoint.     (See  table  below.) 


Young  form  in  erythrocyte  small,  unpigmented ;  move- 
ment slow;  pigment  in  coarse  granules,  first  visible  in 
about  twenty-four  hours,  and  peripheral  in  position. 
Movement  decreasing  until  in  sixty  nours  after  the  at- 
tack, or  twelve  hours  before  the  next,  the  spherical  PUu- 
modia  fill  almost  the  entire  corpuscle.  Having  reached 
a  diameter  of  about  0.007  mm.  schizogony  begins,  and 
nine  to  twelve  (rarely  six  to  fourteen)  merozoites  are 
formed  which  are  very  regular  (Fig.  5215,  e).     The  me- 


(j> 


*  b 


Fio.  6215.— Plcumodium  malaria^  Schizogony,  a,  b.  Growth  of 
achlzont;  c.  nuclear  division:  d,  formation  of  merozoites;  e,  re- 
lease of  same  by  destruction  of  erythrocyte,  residual  mass  at  upper 
side  of  group.    Ma^Uled.    (After  Bastlanelll  and  Blgnaml.) 

lanin  granules  move  in  radial  lines  and  collect  in  the 
centr^  residual  mass,  from  which  the  merozoites  sepa- 
rate themselves  in  seventy-two  hours.  The  synchron- 
ous release  of  these  germs  brings  another  paroxysm  at 
this  time,  whence  the  name  of  quartan  fever  for  the  dis- 
ease induced  by  thb  species,  which  is  also  often  desig- 
nated the  quartan  parasite.  The  gametes  are  few  m 
number,  spherical,  and  characterized  by  active  stream- 
ing in  the  protoplasm.  The  sporogony  of  this  species 
in  Anopheles  goes  on  at  a  minimum  of  16.5°  C,  and 


Schaudinn, 

18B0  and  LQhe, 

1900. 


Schizogony. 


Schlzont  . 
Herozolte 


Hacrogamete. 


Mlcrogameto- 
cyte. 

Mlcrogamete . . 

Ookinete  (cop- 
ula sporont). 

Oocyst  (copula 
sporont). 

Sporoblast.... 


Sporosofte. 


Sporogony, 


Ross,  1806. 


Sporulatlng 
form. 


Flagellated 
body. 

Flagellum.. 

Vermlcule .. 

Oooddlum.. 


Germinal 
rod. 


Ross,  1889  and  1900. 


Sporocyst  (young  form: 
amoebula  s.  myxopod) 

Spore ;  becomes  later 
after  entrance  Into 
erythrocyte  amoebula 
(s.  myxopod). 

Macrogamete  (female 

Smetocyte) ;    young 
rm:     anux^bula    s. 
myxopod). 
Male  gametocyte  (young 
form:     amoebula     s 
mjrxopod). 
Mlcrogamete 


Zygote 
Zygote 


1809:  zygotomere 

1900 :     mere,    becomes 
blastophore. 

1899 :  zygotoblast 

1900:  blast. 


Ray  Lankester. 
1900. 


Oudeterospore 
Nomospore  ... 


Gynospore. 


Androspore . . . . 
Gametospore... 
Gametospore.. 


Gameloblast  s. 
gametoclast  a. 
filiform  young 


Harvey 

Gibson, 

1900. 


Ovum. 


Sperm  ... 
Oosperm. 
Oosperm . 


Zoold ... 


Koch,  1809. 


Endogenous  de- 
velopment. 

Full  grown  par- 
asite. 

Thellungs- 
kOrper. 


Female  parasite 

Male  parasite  . . 

Spermatozoon.. 
WQrmeben 


Coccidlenartlge 
Kugel. 


Slchelkelm 


Grassl,  1898-1899. 


Sporulation    (f  a  s  e 
asporulare). 

Amoeboid  form 

1898 :  amoebula 

1899:  sporozolte. 


Macrogamete 
8.  oold. 


1899 :     mikrogame- 
togen. 

Mikrogamet  s.  sper- 

mold. 
1899 :  zygote 


1899:  zygote 


Exogenous   de- 
velopment. 


1899:  spore 

1809:  sporozolte.... 


Exogenous  develop- 
ment. 


Grassl,  1900. 


Monogonla  (generazlone 
neutrale)  per  sporo- 
gonla  conltomlca. 

Mononte. 

Sporozoito  (monogonlco). 


Makrospora  ' 


Anterldlo 


MIcrospora  . 


gametl. 


Vermlcolo  J 

Vamflonte. 


Masse  cltoplasmatlche 
pill  o  meno  pollgonale. 

Sporozoito    (amflgonlco). 

Young     form :     sporo- 

blasto     s.     sporozolto- 

blasto. 
Amfigonla    (generazlone 

sessuale)  per  sporogonla 

conltomlca. 


The  extensive  consideration  which  the  subject  has  re- 
ceived in  previous  articles  in  the  Reference  Handbook 
(compare  Malaria,  Mosquito  in  Relation  to  Human  Path- 
ology, Plasmodium  Matarice)  renders  it  neces««ary  here 
to  insert  only  a  brief  diagnosis  of  the  three  species,  and 
refer  to  the  articles  noted  for  further  details. 

Plasmodium  mnUirice  (J.averan  1883). — (Syn.:  Oscil- 
laria  malarioe  Laveran  1883;  Plasmodium  var.  qnartana 
Golgi  1800;  Hamamceba  malarice  Grassi  et  Feietti  1892; 
H,  Laverani  var.  qiiartana  J^abb^S  1894;  PI.  malaricB 
quartanum  Labbe  1899.) 


stops  before  the  maximum  of  30°  C.  is  reached.  Plas- 
modium malarice  is  found  farther  north  than  either  of 
the  other  human  malarial  parasites,  but  does  not  ex- 
tend into  the  tropics. 

Plasmodium  vivax  (Grassi  et  Feietti). — (Syn.:  HcBma- 
mceba  vivax  Gr.  et  Fel.  1892;  PL  var.  tertiana  Golgi  1889; 
H.  Laverani  var.  tertiana  Labbd  1894;  PL  malarice  terti^ 
anum  Labb^  1899.) 

Young  stages  in  the  erythrocytes  are  very  active. 
Pigment  granules  are  fine,  and  light  brown  in  color. 
The  fully  grown  schizont  completely  fills  the  red  cor- 
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pusele,  which  Ls  iwitally  swollen  and  liieoclieil  in  color. 
TluH  Htage  tneasurea  O.OOS-0.01  nun.  in  diameter,  and 
produces  fifteen  lo  twenty  nwrozoiles  in  echizouony, 
which  reqiiirea  tor  its  completion  just  forty-eight  hours, 
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whencf^  the  common  nnmes  of  tertian  fever  and  tertian 
pnrnsite.  The  pigment  forms  n  solid  ma»i  in  the  centre, 
and  the  merozoilee  form  a  double  ring  about  it,  or  more 
frecguently  on  irregular  maMs.  Scluiogony  occurs  pre- 
eminently in  the  spleen.  The  gsmctes  are  abundant  at  a 
certain  period,  of  spherical  form,  and  diKtineiii''hed  from 
the  schizonts  above  all  in  lite  form  of  the  pigment,  which 
is  in  eoome  gr&nules  or  bacilliform  masaes.  They  reach 
"o  three  times  the  diameter  of  an  erythrocyte      ""  " 


Kamete*  are  crescent  c  or  reniform,  and  originate  espe- 
c  illy  n  Iwne  marron  Further chaniKs  have  becninoxt 
carcf  lly  folloned  n  th«  species.  In  the  stomach  of 
\nophela:  ttese  crewe  I«  become  spherical  (Fir.  5217) 
and  the  imcrogametes  are  fortned  and  aet  free.  The  fer- 
1 1  lat  on  18  completed  by  the  fusion  of  a  un^le  micrO' 
gamete  with  a  macroRamele;  and  tlie  resultmE  motile 
ook  no.  (Fig  5^18  a)  penetrates  tlie  wall,  entering  first 
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temperat 

for  this  stage  of  development.  This  eorrespnnda  to  the 
occurrence  of  tlie  diHease  in  the  tropics  and  Bubtro[HC9. 
The  relation  ol  the  body  temperature  of  the  host  to  the 
development  of  the  parasite  ia  well  shown  in  the  acconi- 
panyintc  diagram  (Fig.  i5216), 

Planmadium  /atciparum  Welch. — (Syn. :  Lavrrania 
malaria!  Grassi  et  Feletti  1890;  Hanuanaixt  malaria 
profox  Or.  et  Fel.  1892,  nee.  //.  mwoiGr.  et  Fel.  1890; 
Plaanodium  prarox  Doflein  1901). 

This  is  the  smallest  of  all  human  malarial  organisms. 
Fully  grown  schiKonts  measure  onlj;  0.005  mm.  in  diame- 
ter. Young  form  very  active;  pigment  moderate  in 
amount,  very  6iu!  in  peripheral  lone.  The  achizont  may 
also  remain  implemented,  and  this  form  has  been  re- 
garded as  a  separate  variety.  Multiple  infection  of  an 
erythrocyte  ia  not  rare,  and  the  assumption  of  a  siitnet- 
jin^  form  is  very  comnion.  Tlie  erythrocyte  shrinka 
diinng  the  growth  of  the  parasite.  In  schizogony  seven, 
ten,  or  twelve  mcrozoitPs  are  formed,  rarely  twelve  to 
fifteen,  and  these  are  small,  being  only  0.001-0.0015  mm. 


an  epithelial  cell  and  coming  later  to  lie  between  the  lay- 
ers of  the  wall  (Fi(!.  5218,  b).  The  oocyst  forms  no  spe- 
cial covering,  btit  increases  rapidly  in  sue.  Sporoblasts 
and  then  sporozoites  are  formed;  the  latter  have  a  length 
of  0.014  mm.  and  a  thickness  of  0.001  mm.,  and  are  pro- 
duced to  the  number  of  ten  thousand  in  a  single  oocyat. 
After  the  rupture  of  the  latter  they  accumulate  in  the 
salivary  gland,  lyiii^  in  the  secretion  cither  within  t^e 
cells  or  in  the  duct  Itself,  whence  they  are  expressed  in 
the  act  of  biting  (Fig.  5219). 

The  sporogony  requires  eight  days  at  a  temperature  of 
2go_3„o  (.  m„|  iga  I-  jg  j|,g  minimum  temperature  for 
the  infection  of  ATiopheUa.  This  species  gives  rise  to  the 
iitalarial  fever  deugnated  as  lestivo-autumnal,  pemicioea, 
tropica,  etc..  and  is  epidemic  only  in  the  tropica  and  sub- 
tropics.  This  is  the  form  which  has  been  rated  as  a  rep- 
reaenlalive  of  another  ^nus,  Laitrania  mofarur,  by 
many  observers.  While  its  separation  from  the  genus 
Pla»rruiilium  is  perhaps  a  oonvenience,  it  seems  hardly 
justifiable  on  scientllio  grounds,  as  the  differences  be- 
tween  it  and  the  oilier  species  are  not  of  generic  rnnk.^ 

Uncertain  Species. — According  to  the  work  of  certain 
in veati gators,  particularly  Celli,  there  exists  a  true  q^uo- 
tidian  malarial  parasite,  wliich  is  related  to  PlaimtxiyuJn 
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regarded  by  most  authors  as  at  most  a  variety  of  PL 
kSciparum,  Still  other  forms  from  tropical  regions  have 
been  regarded  as  distinct  species  without  sufficient  evi- 
dence as  yet  for  this  opinion. 

Among  American  investigators  Craig  has  especially 
emphasized  the  distinct  character  of  the  quotioian  va- 
riety which,  if  his  contentions  are  established,  should 
certainly  be  considered  a  distinct  species. 

There  are  yet  other  hsematozoa  of  which  it  may  be 
said  that  their  exact  relationship  has  not  been  sufficiently 
demonstrated  to  give  them  a  definite  place  in  the  sys- 
tem, but  which  in  all  probability  will  be  included  in  this 
fiubnorder,  though  evidently  not  in  the  same  genus  with 
the  malarial  organisms  just  described. 

In  this  connection  should  be  noted  the  parasite  of  the 
spotted  fever  or  tick  fever  of  the  Rocky  Mountains,  a 
new  disease  especially  virulent  in  the  valley  of  the  Bitter 
Root  River  in  Montana,  where  it  has  been  known  for 
twenty  years,  but  present  apparently  also,  though  in 
milder  form,  in  other  parts  of  Montana,  Idaho,  Wyo- 
ming, Nevada,  and  Eastern  Oregon. 

In  1902  Wilson  and  Chowning  described  ovoid  intra- 
eorpuscular  bodies  in  stained  blood  smears  and  thought 
they  demonstrated  amoeboid  movements  of  such  struct- 
ures in  fresh  blood.  These  bodies  they  regarded  as 
hsematozoa  and  named  Piroplasma  hominis.  Some  later 
observations  seemed  to  confirm  their  findings,  but  more 
extensive  studies  by  several  observers,  especially  Stiles 
and*  Ricketts,  entirely  failed  to  demonstrate  the  real 
existence  of  the  supposed  organisms  which  were  in  part 
apparently  blood  platelets  and  furthermore  manifested 
such  wide  variations  as  to  indicate  their  multiple  origin. 
The  similar  organisms,  said  to  have  been  found  in  the 
^pber  {CiteUus  columbianua)  and  after  experimental  in- 
jection recovered  from  rabbits'  blood,  have  also  failed  of 
confirmation,  while  Stiles  has  shown  the  marked  varia- 
tion from  known  types  of  piroplasmosis  manifested  by 
this  disease. 

On  the  other  hand,  Ricketts  who  had  searched  long 
and  vainly  for  the  organism  was  successful  in  1906  in 
demonstrating  that  the  disease  may  \ye  transmitted  to 
guinea-pigs  and  monkeys  by  injection  of  blood  from 
spotted-fever  patients  and  that  it  may  then  be  main- 
tained in  the  laboratory.  I^ater  the  indigenous  gopher 
was  shown  to  be  susceptible  to  inoculation  with  the  dis- 
ease. Ricketts  also  demonstrated  positively  that  both 
male  and  female  wood  ticks  (DermcLcenior  occidentalis) 
oould  transmit  the  disease  by  their  bites,  and  followed 
out  their  life  cycle  in  the  laboratory.  Whether  they  are 
mere  mechanical  vectors  or  act  as  true  intermediate 
hosts  is  as  yet  undetermined,  but  the  evidence  obtainwl 
indicates  that  under  some  circumstances  at  least  there  is 
hereditary  transmission  of  the  disease  to  a  second  gen- 
eration 0!  ticks.  Fmally  Ricketts  showed  that  infected 
ticks  exist  under  natural  conditions  in  the  Bitter  Root 
Valley  and  that  the  virus  is  found  in  both  the  gut  and 
the  salivary  glands  of  the  infected  tick.  These  facts  in- 
dicate an  animal  organism  rather  than  a  plant  germ,  and 
a  plasmic  infection  rather  than  one  confined  to  blood 
cells.  Further  than  this  present  evidence  will  not  per- 
mit one  to  go  safely. 

Despite  many  reports  the  organism  of  yellow  fever  bas 
probably  not  been  discovered.  It  is  apparently  a  ha»- 
matozoon  and  is  present  in  superficial  blood  only  dur- 
ing the  first  three  to  five  days  of  the  disease.  It  is  cap>- 
able  of  passing  through  the  pores  of  a  filter  and  is  not 
transmitted  by  fomites.  The  mosquito  Steqomyia  calo- 
pus  is  alone  capable  of  transmitting  the  organisms,  but 
only  after  an  interval  of  ten  to  fourteen  days  after  bit- 
ing. These  facts  accord  with  a  sporozoon  whose  life  his- 
tory includes  the  mosquito  as  an  intermediate  host  and 
a  sporogonic  cycle  having  a  length  of  ton  to  fourteen 
days.  The  organism  has  also  been  conjectured  to  be  a 
Bpirocha'te,  some  of  which  pass  easily  through  the  pores 
of  a  filter;  and  one  ol>server  has  discovered  in  the  kid- 
ney an  organism  of  this  type  wfiich  was  confined  to  the 
cells  and  lumina  of  the  tubules.  Thus  far  among  none 
of  the  sinrochsetes  has  a  cycle  in  an  insect  host  similar 


to  that  of   the  yellow-fever  organism  in  the  mosquito 
been  definitely  established. 

CycUuterion  scarlatinale  Mallory  1905. — (Syn.:  Cyclas* 
ter  scarlatinalis  Mallory  1904,  non  Cott  1856).  Schizo- 
gonic  cycle  only  known.  In  and  between  cells  of  epider- 
mis and  in  subjacent  lymph  spaces.  Schizonts  round, 
oval,  or  slightly  elongated,  amcDboid  (?),  2  to  7  /u  in  di- 
ameter. Protoplasm  finely  reticulate,  becoming  coarser 
with  growth  when  they  reach  10  to  12  /i  in  diameter. 
Rosette  bodies  always  spherical,  4  to  6  /£  in  diameter, 
with  ten  to  eighteen  segments  also  occur.  Fully  de- 
veloped rosettes  show  evidence  of  merozoites  separating 
and  moving  away.  The  coarsely  reticular  booies  may 
be  stages  in  sporogony  (?). 

Superficially  these  bodies  manifest  a  close  resemblance 
to  the  Plasmodium  malaria  but  appear  one-third  larger. 
The  original  discovery  of  Mallory  has  been  confinned  by 
some  observers  and  questioned  by  others.  The  latter 
regard  these  forms  as  degeneration  products  and  some 
even  claim  to  have  found  them  where  scarlet  fever  was 
positively  excluded.  Duval  was  able  to  collect  them  in 
large  numbers  from  vesicles  experimentally  produced  in 
the  groin  by  rapid  vesication.  Here  they  were  almost 
free  from  cellular  elements  of  the  body.  This  experi- 
ment and  the  morphology  of  the  organisms,  especially 
since  it  has  been  confirmed,  leave  little  doubt  of  their 
independent  nature.  Their  relation  to  scarlet  fever  still 
remains  sub  judice,  though  probable.  Furthermore, 
their  zoological  position  at  this  point  is  largely  a  matter 
of  convenience.  They  have  also  been  interpreted  as 
species  of  Cyiorvctes  (q.v.). 

Ha^matozoa  have  been  described  by  various  authors 
as  characteristic  of  lieri-beri  or  kakk^,  an  endemic  form 
of  polyneuritis  particularly  prevalent  in  Japan  and  the 
Dutch  East  Indies.  The  infectious  nature  ot  this  disease 
seems  to  be  generally  accepted,  and  at  different  times 
various  forms  of  possible  pathogenic  significance  have 
been  reported  from  the  blood.  The  most  recent  of  these 
are  amoeboid  bodies  resembling  malarial  parasites,  which 
have  been  studied  and  described  at  length  by  Glogner, 
and  especially  Fajardo.  The  latter  demonstrates  their 
presence  in  the  blood  in  peripheral  as  well  as  inner  or- 
gans, and  their  production  of  pigment  and  formation  of 
spores  of  some  sort ;  and  yet  the  possible  confusion  with 
malarial  or  other  hsematozoa  and  the  lack  of  proof  con- 
cerning the  distinct  etiological  relation  to  beri-beri  have 
prevented  any  general  acceptance  of  the  r6le  assigned  to 
the  organism. 

In  leukaemia  also  LOwit  claims  to  have  discovered 
amoeboid  organisms  in  the  leucocytes,  and  to  have  fol- 
lowed their  development  even  to  sporulation,  i.e.,  schi- 
zo^ny.  (For  further  details  see  Levkasmia.)  The  para- 
sitic nature  of  such  structures  cannot  be  regarded  as 
established  until  they  have  been  studied  in  life  and  not 
merely  in  preparations  of  fixed  blood. 

In  dengue,  an  infectious  disease  epidemic  in  hot  cli- 
mates, and  treated  at  length  in  an  earlier  volume  (q.v.), 
pood  evidence  has  recently  been  furnished  that  the  cause 
IS  a  protozo5n  analogous  to  the  malarial  organism,  and 
like  it  transmitted  by  the  mosouito.  It  is  an  unpig- 
mented  pyriform  body  found  in  the  erythrocytes  though 
not  abundantly,  and  is  present  in  second  and  third  at- 
tacks as  well  as  in  the  first.  The  development  is  slow, 
requiring  four  to  eight  or  even  ten  days,  and  in  general 
appearance  the  organism  suggests  PiropUisma  bigemi- 
num  of  Texas  fever  in  cattle  or  the  organism  of  spotted 
or  tick  fever  in  man  noted  above.  The  discoverer,  Gra- 
ham, also  found  spores  in  the  walls  of  the  stomach  and 
salivary  glands  of  the  mosquito,  though  this  portion  of 
the  life  history  has  not  yet  been  clearly  described;  in 
one  case  the  time  required  for  it  was,  however,  only  forty- 
eight  hours.  In  this  case  it  Is  Culex  faligans  which 
harbors  the  organism  and  transmits  it,  although  other 
species  may  also  \yo  responsible.  Graham  has  recently 
reported  inoculation  experiments,  the  results  of  which 
leave  little  doubt  as  to  the  cause  of  the  disease  and  the 
method  of  transmission.  The  studies  of  Eberle,  working 
on  an  epidemic  of  dengue  in  the  Philippines,  confirm  in 
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part  the  schiiogonie  cycle-  He  tinds  the  cyele  requires 
only  twenty  hours  and  hU  to  ten  ttchizontit  are  produced. 
Diirinf;  the  continuance  of  liigh  temperature  tne  organ- 
Unis  are  abundant  In  the  blood. 

A  lone  aeries  of  contribulioas  eoncerns  objects  of  sup- 
posed prolozonn  character  winch  ha\e  been  brought  into 


-s  obt  ai 


of  n 


the 


nature  of  tliese  bodies,  according  to  which  they  are 
toinyceteti  or  myxomycetca,  Hporozoa  or  other  protozon 
and  finally  degenerative  cell  proHucts.  It  cannot  be 
■^d  that  their  animal  nature  ha.'<  tieen  at  all  cleaily  de 
moDstrated,  and  beyond  the  mere  mention  tliey  haie  no 
right  to  consideration  in  this  article. 

In  the  subclass  Neosporidia  are  included  forms  which 
in  the  adult  condition  are  muhiniiclear,  and  which  pro 
Hucc  sporea  during  the  entire  v^etati\-e  period  ftpore 
formation  is  very  charncleristic.  The  organism  forms  a 
number  of  panaporo blasts,  which  divide  again  to  form 
uporobliute.  The  latter  acquire  a  membrane  and  trans 
form  themscli-ea  with  somewhat  compliealed  changes 
into  sporocy  ts  ach  of  wh  h  d  ops  »  h  n  self  onU 
a  single  sporozo  e        fheodrsoobbc  barcospo 


Fig,  SXl.-Sa  coevtl 
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IHOiparablaiM  wlliiUi.  UkgniaiMl.  (From  Waalelewitl.  itvir  Vanz  ) 

ridia   and   the   Micros poridia   are  of  importance   here 
they  are  but  impertecily  knim-n, 

The  Sarcosporidia  posses  an  oval,  elongate,  or  saccu 
late  body  (Fig.  5220).  in  wliicb  paftsijoroblasts  are  formed 
at  a  very  early  period.    They  parasitize  at  first  intra 
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cellularly  the  muscle  Rbres,  but  by  the  deEcncrution  of 
these  come  Xo  lie  in  connective  tissue  and  develop  to 
ova]  or  upherical  bodies  of  conijderable  size.  In  tbe 
younj^est  stages  yet  found  uninuclear  spheres  0.004- 
n.005  mtn.  in  iliajneter  with  relaiively  large  nuclei  (0.()02- 
0  003  mn  )  occur  in  the  endoplasm  The  pniloplnsm 
forms  a  frarae-work  betneen  tbr^  voung  pinspuroblasis 
nhich  incnuiw  in  size  with  agi>  and  b(«cime  also  multi 
nuclear  M  hile  at  the  ends  of  the  saeculate  body  neu 
pansporoblasts  are  continually  bemg  formed  in  the  older 
ones  niarer  the  centre  the  contents  dmde  into  many 
finely  granular  pale  spheres   the  eporoblasH 

In  each  of  tne  latter  is  formed  a  single  sporozoitc 
which  graduallv  assumes  the  definite  form  [Fig  ^iJI 
a-d)      These  sporozoitcn  ire  usually  reniform    sickle 
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•thaped  or  crescentic  and  very  biiwII.  Some  investiga- 
tors claim  lo  have  discovered  a  polar  capsule,  and  this 
has  been  partly  confirmed  by  some  later  observers. 
Polar  filaments  arc  prtscnt  in  some  cases  (Fig.  .1222,  b). 
Theobald  bmitb  luis  observed  tbe  movements  of  the 
sporozoites  and  fimis  that  in  Sarcoeyttia  muris  there  ie  a 
prcuhjT  gliding  with  sudden  revolutions  on  the  long 
atifl  This  IS  earned  out  nithout  tbe  assLitance  of 
flaKclla  Smiths  expenments,  which  were  very  pains- 
taking and  evtended  over  three  years,  demonstrate  for 
this  species  direct  mfection  by  feeding  muscle  tissue  in 
which  was  present  the  parasite  with  npe.  mobile  sporn- 
zoitea  Sarcosp>ndiB  are  parasitic  in  vertebralii,  chiefly 
mammalia  and  are  common  in  many  domestic  (tniniiils, 
Mie"ch(r  in  1843  found  these  paraVites  first  as  cyliii- 
dnc  d  sacs  in  the  rolunlary  muscles  of  the  liuu*^e  liiou.-n'. 
Same  vearH  later  Raine)  found  siniilur  structures  in  llie 
muscles  of  tlie  pig  and  the  common  names  of  these 
often  Msiblt  to  tlie  naked  eye,  are  assotriatcd 
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with  these  two  investigators.  The  group  has  been  but 
little  studied,  and  the  system  is  so  imperfectly  developed 
that  it  is  advisable  to  omit  all  further  mention  of  it,  and 
to  pass  at  once  to  a  consideration  of  the  one  species 
which  has  been  certainly  obtained  from  the  human  oody. 
Sarcocystia  lAndemanni  (Rivolta  1878). — (Syn.:  Grega- 
rina  Lindemanni  Rivolta  1878;  Sarcocystis  hominis  Ro- 
senberg 1892;  S.  Lindemanni  Labb6  1899.) 

Protoplasmic  body  from  the  muscle  fibres  of  the  vocal 
cords,  from  0.15  to  1.6  mm.  long  and  from  0.077  to  0.17 
mm.  thick;  membrane  delicate,  somewhat  thickened  at 
the  ends  (Fig.  5222,  o),  body  distinctly  chambered  (Fig. 
5222,  e),  Sporozoites  (d)  banana  shaped,  exceedingly 
numerous,  0.008-0.009  mm.  in  length. 

The  most  certain  case  is  that  of  Baraban  and  St.  Remy, 
who  found  this  form  in  the  body  of  a  criminal  executed 
at  Nancy.  All  the  specimens  of  the  parajsite  were  in  the 
same  stage  of  development.  The  infected  muscle  fibres 
were  swollen  to  fourfold  their  normal  thickness.  Several 
other  uncertain  cases  are  on  record.  As  Theobald  Smith 
remarks,  the  muscular  system  is  not  subject  to  the  scru- 
tiny which  the  viscera  undergo  in  pathological  investiga- 
tions, so  that  the  presence  of  these  forms  may  be  much 
more  frequent  ana  important  than  appears  as  yet.  In 
the  case  of  S.  muris  Smith  has  shown  that  the  feeding  of 
muscle  tissue  containing  ripe  mobile  sporozoites  to  gray 
and  white  mice  is  followed  by  an  invasion  of  the  muscle 
fibres  by  the  parasites,  which  readily  become  recognizable 
after  the  forty-fifth  day.  Nothing  is  known  regarding 
the  development  of  S.  Lindemanni. 

Among  the  Neosporidia  and  included  in  the  order  of 
Microsporidia  are  forms  as  yet  poorly  known  which  give 
rise  to  disease  of  great  economic  importance  among 
lower  animals.  Chief  of  these  is  probably  Nosema  bom- 
bycea  which  produces  the  famous  p^brine  disease  of  silk 
worms.  Here  belong  probably  also  the  following  hu- 
man parasites: 

Rhinosporidium  kincalyi  Minchin  and  Fantham  1905. 
—-Youngest  stage  granular,  protoplasmic,  irregular,  pos- 
sibly amneboid,  multinucleate  masses  in  submucous  con- 
nective tissue,  measuring  1  to  1.5  /i  in  diameter.  After 
formation  of  a  cyst  wall  each  gives  rise  to  spherical  pan- 
sporoblasts at  first  only  2  to  2.5  fi  in  diameter.  These 
develop  progressively  from  the  centre  toward  the  periph- 
ery of  the  mass  at  the  expense  of  the  peripheral  zone  of 
protoplasm.  The  developed  pansporoblasts  measure  5 
to  6  fi  and  are  surrounded  bv  a  cell  wall  which  encloses 
minute  spores,  from  four  to  fifteen  in  each  spore-morula. 
The  spores  are  minute  spherical  bodies  each  with  a  sin- 
gle nucleus.  According  to  Beattie  some  show  in  addi- 
tion a  smaller,  similarly  stained  granule,  in  general  ap- 
gjarance  much  like  that  of  the  Lebhman-Donovan  body, 
y  bursting  of  the  cysts  the  spore  morulae  are  scattered 
in  the  surrounding  tissue.  This  endogenous  reproduc- 
tion explains  the  tendency  to  recurrence  manifested  by 
the  tumors  which  the  organism  produces. 

The  parasite  gives  rise  to  small,  pedunculated  tumors 
in  the  nasal  fossa?.  The  tissue  is  studded  with  minute 
white  dots  visible  to  the  naked  eye,  which  appear  under 
the  microscope  as  cysts  filled  with  granular  bodies  in 
three  zones  as  noted  above.  Many  cases  are  on  record 
from  India,  where  the  growth  appears  to  be  common 
among  natives.  A  single  case,  recently  reported  by 
Wright,  concerns  a  farmer  who  had  never  been  away 
from  the  vicinity  of  Memphis,  Tenn.  The  location  of 
the  growth  near  the  vestibule  of  the  nose  suggests  infec- 
tion through  the  work  of  the  finger  nails. 

The  method  of  spore  formation  manifests  affinities 
with  the  Neosporidia,  and  yet  in  the  absence  of  knowl- 
edge concerning  the  life  cycle  and  the  peculiar  nuclear 
conditions  more  precise  relationship  cannot  bo  deter- 
mined. Until  its  definite  relationship  becomes  clearer 
the  organism  may  tentatively  be  placed  among  the  Mi- 
crosporidia, in  spite  of  some  radical  differences  between 
it  and  members  of  that  croup. 

The  cla<s  Infusoria  holds  the  highest  rank  among  Pro- 
tozoa, and  its  members  are  at  once  distinguished  by  the 
presence  of  peculiar  organs  of  locomotion  in  the  form  of 
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fine  hair-like  protoplasmic  processes,  the  cilia,  which  are 
present  in  at  least  some  part  of  the  life  history  of  all  in- 
dividuals in  the  group.  By  virtue  of  the  greatly  inferior 
length,  the  much  larger  number  present  on  each  animal, 
and  the  simple  synchronous  movement  cilia  are  easily 
distinguished  from  flagella.  The  external  zone  or  ecto- 
plasm is  more  highly  differentiated  than  in  the  forms  of 
rrotozoa  thus  far  considered,  and  the  body  ha.s  in  conse- 
cjuence  a  more  permanent  form,  which  tends  to  acquire 
in  ail  free  species  a  bilaterally  symmetrical  structure. 
In  the  ectoplasm  one  finds  special  contractile  fibrils,  or 
myophanes,  and  peculiar  unexplained  bodies  known  as 
trichocysts.  The  cilia  are  arranged  in  rows,  and  occa- 
sionally fuse  into  vibrating  membranes  or  stylet-shaped 
masses,  cirri,  in  furtherance  of  the  motor  function.  The 
firm  ectoplasm  forms  at  the  mouth  opening  (cytostome) 
a  groove  (peristome),  or  a  peculiar  funnel-shaped  pit 
(cytopharynx),  which  serves  to  admit  food  particles  to 
the  interior  of  the  body.  A  differentiated  anal  orifice 
(cytopyge)  is  only  rarely  found.  The  contractile  vacuole 
is  always  present,  and  often  two  or  more  occur  with  a 
more  or  less  extended  canal  system  branching  in  all  di- 
rections. 

One  of  the  most  striking  peculiarities  is  found  in  the 
nuclear  conditioiLs.  Typically  two  nuclei  are  present;  a 
large  somatic  nucleus  or  macronuclews,  and  a  small  sex- 
ual luicleus  or  micronucleus,  which  usually  lies  close  to 
the  former.  The  macronucleus  is  always  single,  but 
there  may  be  several  niicronuclei  to  each  cell.  The  or- 
dinary process  of  reproduction  is  fission  or  {gemmation* 
and  in  this  the  macronucleus  divides  amitoticaily  while 
tlie  micronucleus  undergoes  indirect  or  mitotic  division. 
At  timas  one  finds  conjugation,  or  temporary  and  partial 
fusion  of  two  individuals  with  the  aestruction  of  the 
macronuclei  and  of  a  certain  portion  of  each  micronu- 
cleus,^ while  the  remainder  of  each  micronucleus  on  each 
side  is  divided  equally  between  the  two  individuals. 
From  the  portions  of  the  micronuclei  fused  there  arise 
new  macronuclei  and  micronuclei.  This  process  has 
generally  been  looked  upon  as  one  of  rejuvenation,  and 
necessary  for  the  continued  existence  and  reproductive 
power  oi  the  individual.  Certain  recent  investigations 
leave  this  somewhat  uncertain.  The  complicated  de- 
tails of  the  process  find,  however,  an  evident  parallel  in 
changes  connected  with  the  fertilization  of  higner  forms, 
or  the  union  of  egg  and  sperm  cells. 

Encystment  is  frequent,  and  the  evident  means  of  pro- 
viding for  unfavorable  changes  in  environment,  sucn  as 
drought,  temperature  changes,  etc.  In  parasitic  forms 
it  is  related  to  the  necessary  interval  of  transport  to  a 
new  host.  In  the  majority  of  cases  these  protozoa  are 
commensals  rather  than  true  parasites,  and  in  some  in- 
stances are  even  said  to  be  of  mutual  advantage  to  the 
host,  .and  consequently  s\anbiotic  in  character.  The  two 
subclasses  are  ciistinguLshed  on  the  ba^sis  of  the  perma- 
nence of  the  ciliary  covering,  which  is  constantly  present 
in  the  Ciliata,  save  during  encystment,  but  wnich  is 
found  only  in  the  young  forms  of  the  Suctoria.  The 
latter  are  also  supplied  with  peculiar  sucking  tubes  for 
taking  in  nourishment.  They  do  not  furnish  any  forms 
found  in  the  human  body. 

The  Ciliata  are  present  in  large  numbers  in  all  fresh- 
water bodies,  and  manifest  great  variety  of  structure. 
They  furnish  many  ectoparasitic  species  on  water-living 
vertebrates  and  a  few  endoparasitic  in  higher  forms,  in- 
cluding man.  The  various  orders  into  which  the  Ciliata 
are  divided  are  based  upon  the  number  and  arrangement 
of  the  cilia  in  the  adult  form.  Only  two  of  these  orders 
call  for  attention  here.  In  the  Holotricha  there  is  no 
spiral  zone  of  prominent  cilia  or  membranellir  leading 
to  the  cytostome,  and  the  body  possesses  only  small  cilia 
which  are  more  or  less  generally  distributed.  The  Het- 
erotricha  have  an  adoral  spiral  zone  of  larger  cilia,  but 
the  remainder  of  the  body  is  uniformly  finely  ciliated. 

Of  the  Holotricha  one  species  has  l)een  reported  from 
man.  It  belongs  to  the  genus  Chilodon,  the  distinctive 
features  of  which  are  included  in  the  description  of  the 
species  which  follows. 
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tral  face,  dorsal  aspect  stroogly  arched.  Anteriorly  a 
flexible  membranaceoiw  projection  curved  toward  the 
left  and  carrying  aevera]  irawa  of  cilia  on  the  lower  as- 
pect. Granular  endopla.'<ni  confinrnl  to  posterior  inflated 
legion;  ectopIaHm  in  a  tliin  peripheral  layer  and  forminR 
the  anterior  projection.  Mouth  ventral,  in  anterior  por- 
tion of  the  endoplasmic  region,  normally  contracted  and 
bardly  visible,  cytopharynx  directed  dorsally  and  re- 
CiuTred  ventrad  ao  as  to  form  almost  a  complete  circle. 
Two  contractile  vacuoles,  macronucleus  large,  spherical. 


parasite  of  the  human  intestine  in  Paris,  France.  The 
animaL''  were  present  ia  large  numbers  in  the  mucutt 
from  dysenteric  stools.  Care  was  taken  to  control  the 
aoiircc  of  the  parasite  and  to  avoid  contamination  from 
external  sources,  with  the  result  of  obtaining  from  the 
dejecta  on  the  second  day  after  paiuagc  pure  cultures  of 
the  infusorian.  It  is  a  common  free-living  species,  and 
mu^t  be  clasKed  in  this  instance  merely  as  an  acci<lcntal 
parasite.  Close  examination  of  fecal  dischai^^  will  un- 
doubtedly show  the  occationai  occurrence  of  many  Hticb, 
especially  when  the  ret  ine  spores  happen  to  be  abundant 
in  the  local  supply  of  drinking-water.  In  this  case  tliere 
is  nothing  to  show  that  the  resting  spotes  did  not  simply 
make  the  passage  of  the  canal,  and  then  develop  almost 
at  once  in  the  discharges.  The  extreme  sensitiveness  of 
the  species  to  change!*  in  the  environment,  which  has 
been  commented  upon  by  Oiuart  himself,  makes  this  ex- 
planation of  the  case  more  probable.  One  should  recall 
m  this  connection  the  record  of  Schaudinn.  that  the  rest- 
ing spores  of  a  Rhizopod.  Chtamydophryt  slercorea,  must 
make  the  pajuage  of  the  alimentary  canal  in  man  or  other 
animals  in  order  to  undergo  development.  In  this  ease, 
indeed,  the  resting  spores  open  In  the  colon  and  an  amie- 
boid  organism  emerges  which  does  not  assume  the  tes- 
taceous form  of  the  adult  until  after  the  (sees  are  dis- 
cha^lied  from  the  body. 

The  order  of  the  Helerotricha.  already  generally  chiir- 
aeterized.  includes  three  species  under  two  genera,  which 
have  been  reported  from  the  human  host.  The  first  be- 
longs to  the  genus  \jfCtolhenis  I.eidy  1849,  which  con- 
t^ns  flattened  reniform  species  with  a  peristome  along 
the  concave  side  from  the  anterior  pole  to  the  cytostome 
at  the  centre.  The  cytopharynx  is  more  or  less  arcuate. 
The  maeronucleus  is  large  and  nearly  central  In  location. 
A  single  contractile  vacuole  ia  present.    The  species  of 


FlO.  Saaa.— ^rrfn(ftcn^»  falm  Uytag     c  r     Conlr»fll!e  vnouole; 
nial3!'"'AIWrsllIiImlln'n'l''      """"'""^"'     ''  '^   """"■■       """ 

thin  gcniLs  occur  a^  pnriMite«  in  the  alimentary  can.il  of 
Anura.  Mvriapoilj  and  Insect  t  A  Mnj.lc  form  h^i.s  Ix'cn 
found  twice  in  th"-  hnnuin  ihmentnrv  canal 

Nyctolhrnix  John  Ijchauilinn  lH99^Bo(iv  rcnitorni, 
Homewhat  flattened  dorso\ ent rally  left  side  convex, 
right  concave  and  no'ched  in  the  centre      Anterior  end 
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bent  to  the  right  ft  little,  and  on  the  right  side  slightly 
cut  out;  posterior  end  broadly  rounded  (Fig.  S'223). 
Length  0.026-0.028  mm.,  breadth  0.016-0.018  mm.. 
thickness  0.01-0.012  mm.  Pcriittome  a  narrow  longi- 
tudinal slit  just  at  right  margin  of  bodv,  extending  from 
near  anterior  end  to  middle  of  body.  Cytopharynx 
tubular,  short,  and  without  guide  solne  at  entrance. 
Cilia  very  line  and  delicate  as  well  as  short.  Ectoplasm 
thin,  endoplasra  granular,  alveolar  and  without  food 
vacuoles.  Contractile  vacuole  large,  located  left  of  mid- 
dle, near  posterior  end,  emptying  through  the  special 
anal  tube.  Macronucleus  spnerical,  O.OOfrkl.007  mm.  in 
diameter,  with  chromatin  in  four  or  live  solid  massea 
near  periphery,  leaving  the  intervals  filled  by  a  non* 
staining  linin  network.  Micronucleus  0.001-0.0015  mm. 
in  diameter,  spheric^  or  oval,  ordinarily  next  the  rfia- 
rronucleus.  Fission  and  conjugation  were  not  observed. 
Encysted  form  oval,  easily  recognized  by  the  strange 
macronucleus. 

This  species  has  been  found  only  once  in  Berlin  in  a, 
patient  suJTeriug  alternately  from  diarrhtca  and  constipa- 
tion. It  occurred  in  large  numfiers  in  the  faeces  taken 
direct  from  the  intestine,  and  was  accompanietl  by  Bal- 
anHdiutn  minutwn  and  crks  of  .-In^uiUub  (?)  and  An- 
chyloxloma.  The  species  has  an  especial  interest  here, 
since  the  German  physicians  suggest  from  tlie  history  of 
the  case  that  the  infection  may  well  have  been  attained 
in  the  United  States,  where  the  patient  had  lived  for 
some  time  previously.  A  pathogenic  role  has  not  been 
attributed  to  the  species. 

Caslellani  has  described  as  Ni/clothtnia  africanttt  a 
ciliate  found  in  1005  in  a  Daganda  negro.  It  was  in 
form  like  a  butter-ladle.  40  to  50  ;i  long  by  25  to  40  n 
wide,  covered  by  fine  cilia  except  at  the  basal  margin 
where  longer  cilia  are  present.  In  arrangement  of 
chromatin  the  macronucleus  resembles  that  of  .V.  jaba. 
Neither  oral  groove  nor  food  vacuoles  were  ohnerved. 
Its  peculiar  form  will  not  permit  its  inclusion  in  tliia 
genua.  No  pathological  significance  oould  be  attributed 
to  the  parasite. 

Stiles  reports  in  recent  correspondence  that  he  haa 
encountered  several  cases  of  ciliate  infection  which  could 
not  be  identified  and  at  the  lime  more  exact  study  waa 
impracticable.  The  attention  of  physicians  should  bo 
directed  more  carefully  to  this  group  of  organisms. 

Writers  on  tropical  diseases  recognize  generally  a  tvpa 
of  protozoal  dysentery  which  they  attribute  to  " Bnian- 
tviium."  A  recent  contribution  reeonls  a  similar  cose 
from  I'tah.  A  more  precUc  study  of  these  organisms 
ami  of  their  life  cycle  is  imperatively  demanded,  since 
data  are  lacking  to  show  what  species  U  concerned. 
if  indeed  the   organism   actually  belongs   to  the  genua 

The  genus  Balanlidium  includes  species  of  oval  or 
ellipsoidal  form,  circular  in  tran..iscction.  with  the  ante- 
rior end  soniewhat  tapering.  The  peristome  has  the 
form  of  a  flattened  funnel  with  the  cj'tostome  at  its  ba.^e. 
Two  eonlractile  vacuoles  nn  the  right  side,  sometimes 
two  others  on  the  left.  Cytopyite  terminal;  macronu- 
cleus oval  or  reniform.  The  five  known  .'iperies  are  para- 
sitic in  Ihe  alimentary  canal  of  man  {two  species),  pig 
(one  s[»ciesl,  and  .iniphibia.  and  in  Ihe  body  cavity  of 
polychirlous  annelids.  For  the  distinction  of  the  hu- 
man parajiites  a  key  to  all  five  species  is  necessary.  Tliat 
given  here  is  taken  from  Schaiidinn. 

1.  Peristome  extends  to  e<iuatorof  body  or  further,  cj'to- 

pharynx  prcseni 2 

Peristome  much  shorter,  cytopharynx  wanting. . .  .3 

2.  Four   contractile   vacuoles,    macronucleus   reniform, 

cyst  spherical B.  rntmoon  Clap,  and  Lachni. 

OiiL-  contractile  vacuole,  macronucleus  spherical,  cyst 
oval B.  minutum  Sciiaudinn 

3.  Two  contractile  vacuoles 4 

t)ne  contractile  vacuole,  macronucleus  oval,  cyst  sphe- 
rical   B.  duodeni  Stein 

4.  Body  elongated,  spindle-shapeil,  or  cylindrical, 

B.  etoni/iitum  Stein 
Body  oval B.  coH    Stein 
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Batanlidijim  coli  (Malmstpn   1857).— ISyn.: 
dum  coli  MuluLsten  1857;  B.  coli  Stein  1867.) 

Form  oval,  slightly  iruncaleil  ani.eriorly  with  very 
short  infundi  bull  form  peristome  which  lies  just  to  the 
right  of  the  anterior  tip  and  leads  to  a  short  eytopharyn^ 
(Fig.  5224).  Body  0  07-0  I  mm  lonx  bv  0  05-0  07  mm 
broad.    Ectoplasm  and  endopluitm  diatmct,  latter  with 
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drops  of  oil  and  mucua,  and  according  to  some  obacirers 
red. and  white  corpuscles  from  the  host.  Macronucleus 
faean-ehaped  or  rciiiform,  with  tlic  -small  spherical  micro- 
nucleus  adjacent  to  it.  Two  contractile  vacuoles  located 
on  the  riKht  side,  but  no  permanent  cytopyge.  Finsion 
of  the  free  form  has  been  olim-Tved.  Conjugation  baa 
oUo  been  seen.  Cysts  are  spherical  and  possessed  of 
an  impervious  memorime. 

This  species  inhabits  ttic  colon  of  man  and  the  pig.  la 
the  latter  it  occurs  also  in  the  rectum  and  ciecum,  and  ia 
present  regularly  in  large  numbers.  The  pig  may  be  re- 
garded as  the  normal  host,  and  in  it  this  specias  excites 
no  abnormal  symptoms.  The  encysted  forms  ev.ocuated 
with  tables  are  supposed  to  bring  about  the  transfer  of 
the  species  all  the  more  easily  that  the  pig  ia  copnipha- 
gous;  and  yet  experimental  infection  has  been  unsuo- 
cessful  even  in  the  pig.  Graasi  and  Calandruceio  have 
demonstrated  that  eifierimcntal  infection  of  man  is  not 
Buecessful  in  the  case  of  healthy  individuals.  The  occa- 
sional introduction  of  encysted  forms  may,  however, 
brin^  about  successful  colonization  of  the  eanal  whenever 
any  pathological  conditions  exist  in  the  colon, although 
Graesi  and  Calandruccio  arpue  from  [he  slight  difference 
insize  and  the  failure  of  theu-e?:perimcnts  tnatthe  forms 
found  in  man  are  not  of  the  Rome  species  as  those  from 
the  pi^.  These  conclusions  do  not  seem  to  have  found 
even  linuted  acceptance. 

Malmaten  discovered  Boion/Wium  mli  in  1857  in  a  man 
who  hod  recovered  from  an  attack  of  cholera  two  years 
before,  but  had  since  suffered  from  diarrhoea.  The  para- 
mteu  were  abundant  in  the  bloody  discharge  of  a  rectal 
abscess,  and  even  after  its  disappearance  persieted  in 
tlifi  tBcces,  from  which  they  finally  disappeared  as  a  re- 
sult of  the  use  of  acid  cnemata.  In  the  necropsy  of  a 
Biibeequent  case  the  exact  seat  of  the  parasite  was  de- 
termined as  the  anterior  region  of  the  large  intestine. 

Many  coses  have  been  reported  from  man  since  then. 
Shegalow  lists  sixty-three  in  all  from  Russia,  Germany, 
Scandinavia,  Finland.  Italy.  Cochin  China,  Sundii  Isl- 
ands, and  tlie  United  States  of  America,  Strong  and 
Husgrave  have  added  the  Philippines  to  this  list.  Strong 
listed  117  cases,  all  before  1902.  in  which  t!ie  mortality 
was  thirty  per  cent.,  and  since  then  the  list  has  been 
greatlv  augmented.  While  this  parat:ite  hiis  been  ob- 
served regiUarly  in  obstinate  dinrrlicen,  its  diisappear- 
&nce  is  not  accompanied  with  the  cessation  of  the  symp- 
toms in  all  cases,  and  Balantidia  have  been  found  after 
the  diarrhoea  has  stopped.  The  ejirlier  idea  that  these 
protoxoa  were  tite  exciting  cause  of  the  intestinal  dis- 
turbances has  accordingly  given  way  in  part  to  a  view 
that  these  protoioa  continue  atid  extend  the  diseased 
condition,  but  are  not  sufficient  lo  cause  it,    Some  au- 


thors report,  however,  that  the  species  penetrates  the 
inlostinat  wall  and  causes  ubscessea  in  the  deeper  layers, 
Solowjev  claimed  even  to  have  demonstrated  them  in 
the  blood  and  lymph  vessels  of  the  intestinal  wall.  This 
has  recently  been  confirmed  by  Strone  and  Musgrave, 

These  authors,  together  with  several  other  \'cry  recent 
contributors  to  this  subject,  contend  very  strongly  in 
favor  of  the  pathological  rille  plaj^ed  by  Iho  par.v 
site.  In  most  post-mortems  lesions  have  been 
found  similar  to  those  of  amnalric  dysentery. 
Brooks  found  in  apes  in  New  York  extensive 
ulcerations  in  the  ciecum,  irregular  in  contour 
with  undermined  borders.  The  mucous  and  sub- 
mucous coats  were  destroyed  and  the  parasites 
were  present  in  great  numbers  in  the  ulcerations, 
especially  on  the  floor  and  along  the  sides.  They 
even  pass  Ix'yond  the  limits  of  the  ulcers,  ap- 
parently following  tlie  course  of  the  lymiiliatics 
and  blood-vessels,  ll  was  surmised  that  the  par- 
asites entered  the  subnnicosa  from  the  crypts  of 
LielierkUhn,  in  the  depths  of  which  Ihey^  were 
often  found.  The  Balantidia  were  founil  in  the 
diarrlifcic  stools,  but  disappeared  with  recovery 
of  the  host.  But  relapses  were  freiiuent,  and 
each  time  the  parasites  reanpeared  in  tlie  fieces. 
This  is  exolicnble  on  the  basis  of  their  position. 
deep  in  the  glands  of  the  intestinal  wall,  and  empha- 
sizes the  difficulty  of  completely  destroying  them  and 
preventing  a  recurrence  of  the  aisease. 

It  is  diilicult  to  avoid  the  conclusion  that  positive 
proof  of  the  etiological  significant  of  tliese  forms  is  given 
by  the  presence  of  abundant  parasites  in  the  lesions  and 
in  the  tissues  in  advance  of  the  patholofi^cal  changes,  and 
also  bv  their  occurrence  in  the  depths  of  (clonds  and  in 
the  Hubmucosa  before  the  start  of  such  lesions  at  these 
points.  The  opponents  of  this  view  regard  the  rOle  of 
the  protozoa  as  spcondary.  and  look  upon  bacteria  as 
primarily  responsible  for  tlie  lesions. 

Whether  B.  coli  is  capable  of  producing  a  primary 
erosion  of  the  intestine  has  not  been  conclusively  de- 
monstrated, though  many  believe  that  it  has  this  power. 
However,  if  a  lesion  exists  from  any  cause,  the  {mrasite 
is  certainly  capable  of  continuing  the  process  and  of 
nuKlifying  and  producing  in  connection  with  accompany- 
ing bactena  fairly  constant  and  choi-act eristic  patliological 
lesions.  Since  the  publication  of  Strong's  photo^apha 
one  can  no  longer  doubt  that  Balantidia  do  occur  in  tlie 
tissue  and  blo^-vessels  of  the  intestinal  wall.  All  re- 
cent evidence  supports  the  view  that  the  paraaitc  ia 
pattio^nle  and  its  presence  in  stools  in  cases  of  intes- 
tinal disturbances  has  the  some  significance  as  the  pres- 
ence of  anuebu;  in  dysentery, 

Tlii«  species  m  known  to  occur  abtmdantly  in  some 
parts  of  this  country  as  a  parasite  of  the  pig,  and  it« 
more  frequent  presence  in  tbe  human  host  (nan  records 
hitherto  mode  would  show  may  easily  be  disclosed  by 
more  careful  examination.  It  should  be  noted  that 
many  of  the  cases  already  on  record  come  from  the 
country  where  the  chances  of  accidental  infection  are 
naturally  greater.  It  is  there  accordingly  that  one 
should  look  for  evidence  of  more  extended  infection  of 
the  human  host.  Lack  of  records  in  the  past  may  well 
be  due  to  lack  of  precise  examination  amona  the  very 
case<  in  which  the  parasite  is  most  likely  to  occur. 

Balanlidiam  minutum  Schaudinn  1899.— (Syn.:  Coio- 
poda  rucuUut  Schulz  1899.) 

Body  compressed  pyriformoroval  (Fig.  5225).  Length 
0 .02-0.032  mm. ;  breadth  0.014-0.02  mm.,  or  in  the  ratio 
3  : 2.  .Anterior  end  bluntly  pointed,  often  slightly 
twisted  dextrad  or  sinistrad.  Posterior  end  broadly 
rounded.  Peristome  a  slender  cleft,  broader  anteriorly, 
pointed  posteriorly  and  deeper;  extending  from  near  an- 
terior tip  to  centre  of  boiiy;  in  the  living  animal  contin- 
ually opening  and  closing;  left  marzin  with  hyaline 
membrane.  Adoral  cilia  heavier  and  longer  than  those 
of  the  bodv  generally,  only  on  the  left  peristome  margin 
beneath  ifie  niembrane.  Boily  ralia  long  {0.007-0.008 
num.)  slender.    Hyaline  ectopliusm  thin,  distinct  from 
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cranular  emlopliism  n'licli  conimns  :nanj  \aPuoleB. 
These  are  filled  witli  tine  eranu!'"  and  lar^e  fiiod  masses 
or  excretory  crystals  are  not  present  Contractile  lac- 
ucile  single,  near  poatenor  end  on  left  «ide  No  penna- 
iicnt  cytopyge.     Macronucleus   aphenciil    0  006-0  007 


mrn.  in  diameter;  centrally  located      MieronueleuA  din- 
gle, anterior  to  macronucleua  at  its  surface   0  001  mm. 
IS  iliometer.     Division  occurs   but  eonjugatioD  has  not 
been  observed.     Cyst  o\al 
Reported  twice,  onee  in  oompanv  with  Ntictotherua 

eba  (g.i'.)  and  once  in  Berlin  also  nithout  that  species, 
botn  eases  this  form  was  abundant  dunnz  the  diar- 
rhoea, but,  with  the  exception  of  a  few  cyst-s,  aisappeared 
an  soon  aa  the  stooln  became  tirmer.  Piu-gatives  brouKht 
the  infuHorians  again  in  numbers  into  the  stools.  Thia 
condition  indicates  that  they  inhabit  the  iimall  inlCK- 
tine,  perhaps  the  duodenum,  rather  than  the  colon,  aniH 
make  their  appearance  when  carried  outward  by  more 
fluid  contents  and  raind  passagi;  through  the  canal.  As 
other  specteH  of  the  eenua  are  harmleiM  commensals  in  the 
canal  of  Amphitua,  this  species  is  probably  not  pathogenic. 
It  should  be  kept  in  mind  thatconfiuion  otB.  rafi  and  B, 
mtnulum  may  occur  if  the  examination  is  not  made  with 
preeiskin,  and  perhaps  some  canes  of  the  former,  already 
on  record,  actually  concern  the  latter  species. 

Aa  pseudo-infusoria  may  be  (leaipnated  a  lont;  series  of 
Btnictures  reported  from  various  sources,  and  often  the 
object  of  repeated  dii«T)verv  by  those  untaniiliar  with 
the  field,  Thua  in  mucus  or  sputum  in  case  of  affection 
of  the  air  possa;^,  bodies  moved  by  cilia  have  been  in- 
terpreted 81  aenuinc  para^aites  and  a<(signed  an  etiological 
rOle  in  tlie  disease.  In  contravention  of  this  view  may 
be  urged  tlie  variable  and  irreg:ular  form  of  such  bodies, 
their  rapid  and  special  degeneration  and  their  source, 
vhich  amfdy  demonstrate  their  origin  as  detached  cili- 
ated cells  from  bronchi,  trachea,  or  nasal  cavity.  Such 
bodies  are  the  aathraa  parasites  of  Salisbury,  and  the  pro- 
tozoa of  whooping-cough  described  by  Deichler  and 
Kurlofr. 

Mucli  less  worthy  of  serious  attention  are  the  reports 
of  various  writers,  especially  Lindner,  that  certain  forms. 
well  known  as  free-living  species,  namely,  unstalked 
voriicellids,  are  the  cause  of  various  gastric  disturbances 
in  man  and  certain  domestic  anlmaU.  The  statements  of 
Schaudinu,  that  be  has  found  repeatedly  active  voriicel- 
lids in  fresh  (ieces.  but  only  i^ter  waler  eneniata,  is  suHi- 
cient  indication  of  the  means  by  which  such  marvellous 
discoveries  as  those  of  Lindner  and  others  are  achieved. 
Quite  recently  I  was  asked  to  examine  a  slide  containing 
organisms  from  fresh  urine.  a«d  these  were  not  echino- 
ooccua  bladders  as  diagnosed,  but  luunistakably  free- 
filing  forms,  and  probably  contracted  rotifers  whose 
I»«sence  was  due  to  the  contamination  of  the  vessel,  or 
pOBBibly  of  the  sample  of  urine  examined. 

Hrnry  B.  Ward. 
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PYLORUS,  STENOSIS  OF.— The  first  deicription  of 

this  condition,  though  not  under  this  title,  appeared  in 
an  article  published  in  New  Haven  by  Dr.  Heiekiah 
lleardsley  in  1788.  This  paper  was  republished  at  the 
suggestion  of  Dr.  William  Osier  in  (he  Arrhiiies  oj  Pedia- 
/rtfii  for  May,  1903.  The  description  bt  this  ancientcaae 
was  accompanied  by  the  necropsy  findinm.  Martin  in 
182ti  and  Pauli  in  1828  described  cases.  The  next  men- 
tion of  the  disease  was  by  Williamson  in  1841.  But  tlie 
subject  was  brought  prominently  before  (lie  medical 
profession  through  a  paper  read  by  Hirschsprune  before 
the  Oerman  Pediatric  Society  in  188T.  Since  (hen  the 
condition  has  been  obwervcd  quite  frequently,  anil  nu- 
merous papers  dealing  with  variiius  phages  of  the  subject 
have  appeared.  The  main  discussion  has  turned  upon 
whether  the  condition  is  one  of  congenital  hypertrophy, 
whrther  it  is  one  of  acquired  hypertrophy  the  result  of 
spa^m,  or  whether  the  stenosis  is  simjdy  due  (o  spas- 
modic contraction  of  a  normal  pylorus.  From  a  con- 
sideration of  the  cases  reported,  together  with  the  resiilla 
of  autopsy  findings  and  of  inspection  during  life  at  tike 
lime  of  surgical  operations  as  well  aa  the  study  of  the 
sections  removed  at  the  time  of  the  opernlion.  it  is 
definitely  eNtabhshed  that  in  some  eases  there  is  hyper- 
trophy of  the  muscular  coats  of  the  pylorus  and  that  in 
certiun  cases  this  hypertrophy  is  congenital.  It  is  prob- 
ably true  that  the  hypertrophy  increases  after  Wth 
because  of  the  spasm  which  exists  to  a  ereater  or  \vsk 
degree  in  all  cases.  There  are  various  degrees  of  this 
cohgeiutal  and  acquired  hypertrophy.  Moreover,  there 
are  many  cases  that  give  some  or  all  of  the  symplotua 
of  cases  of  true  hj-pertrophy  in  which  (here  is  no  ihick- 
ening  of  the  muscular  coat  and  the  symptoms  are  pro- 
duced by  spasm  alone.  These  last  cased  may  bo  consid- 
ered as  closely  allied  to  caaes  of  Hcvere  vomiting  from 
spasmodic  closure  due  to  gastric  indigestion. 

Hyprrlrophic  ptihric  Htnosit.  according  lo  Pfaundler, 
occurs  almost  entirely  in  the  Anglo-Saxon  and  Scaniii- 
navian  races.  From  the  Latin  or  Slavic  countries  few 
or  no  cases  have  been  reported.  Boys  are  more  fre- 
quently atfected  than  girls.  More  than  one-half  of  the 
cases  occur  in  breast-fed  children  and  over  one-third  in 
those  who  have  never  had  anything  but  breast  milk  up 
to  the  time  of  their  sickness.  The  age  of  t  lie  child  at 
the  time  when  the  attack  comes  on  b  from  1  lo  4 
days  in  one-fourth  of  the  cases,  4  to  14  days  in  one- 
fourth  of  the  cases.  2  to  3  weeks  in  one-fourth  of  the 
canes,  and  3  to  8  weeks  in  the  final  quarter  of  the  coses. 

Piilorotyamn. — Reports  of  pylorosp.^im  in  infants  have 
come  from  the  most  diverw  countricf ;  so  that  this  con- 
dition has  a  wide  geographical  distribution.  There  is 
perhaps  also  a  family  predisposition.  Hereditary  fac- 
tors and  especinlly  a  neuropathic  taint  seem  to  nlay  a 
r61e  in  its  production.  The  first  signs  of  tlie  disease 
appear  on  Ihe  average  later  than  in  the  ease  of  hyper- 
Iropliic  stenosis,  not  often,  however,  after  the  end  of  the 
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EXPLANATION  OF  PLATE  LXII. 

FlOB.  1  and  2  show  numerous  large  and  small  scarlet-fever  bodies  in  and  between  the  epithelial  cells 
of  the  rcte  mucosum.  In  Fig.  1  is  a  large  body  in  a  lymph  space  of  the  corium  just  under- 
neath the  epidermis.    Several  of  the  bodies  suggest  fixation  while  in  amcsboid  motion. 

Figs.  8,  5,  and  6  are  coarsely  reticulated  forms  which  may  be  degenerated  forms  of  the  scurlet-fever 
bodies,  or  stages  in  sporogony. 

Fios.  4,  8,  and  9  probably  represent  stages  preceding  the  radiate  bodies.  In  Fig.  9  the  bodies  lie  in 
a  lymph  space.  It  shows  also  four  small  forms  w^hich  apparently  have  just  freed  thems(>lves 
from  a  rosette. 

Rios.  7,  10,  11,  12,  18,  14,  and  15  show  different  stages  in  the  development  of  the  radiate  bodies. 

Pio.  10  is  the  earliest  stage ;  there  is  a  distinct  central  body  and  a  definite  regular  arrangement  of 
granules  at  the  periphery.  Figs.  7,  11,  and  12  show  a  little  later  stage  of  development ;  11  and 
12  are  optical  sections,  while  7  is  a  surface  view.  Moreover,  in  Fig.  7  the  body  lies  free  in  a 
lymph  space  in  the  corium.  The  segments  l)egin  to  show  a  certain  amount  of  lateral  separa- 
tion from  each  other. 

Fig.  13  is  a  still  later  stage;  the  segments  are  increasing  in  size  and  are  more  or  less  free  from  each 
other,  although  most  of  them  are  still  attached  to  the  central  body.  In  Fig.  14  the  segments 
are  all  free  and  enlarging,  although  still  grouped  around  the  central  bmly.  In  Fig.  15  three 
bfxiies  are  still  grouped  around  the  central  bmly,  which  is  free. 
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Photozoon  -  LIKE  Bodies    touno  in  four  cases  op    Scarlet   Fever. 
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first  year.  It  occurs  especially  in  artificially  fed  chil- 
dren suffering  from  some  alimentary  disturbance. 

Symptoms. — The  infant  who  is  healthy  at  birth,  so  far 
as  appearances  go,  begins  when  two  or  three  weeks  old 
to  vomit  the  nursings.  At  first  the  vomiting  is  not 
much  more  than  frequently  occurs  from  overloading  the 
stomach,  but  it  is  persbtent  and  increases.  Sometimes 
the  infant  will  not  vomit  for  several  feedings  and  then 
will  eject  forcibly  a  quantity  of  partly  digested  milk 
sufficient  to  represent  several  nursings.  The  vomit  us 
is  projected  witn  such  force  that  it  may  pass  in  a  jet  or 
stream  to  a  distance  of  three  or  four  feet,  or  **  across  the 
bed,"  as  the  mothers  often  report.  The  vomiting  occurs 
without  evident  signs  of  indigestion,  although  the  vom- 
it us  represents  various  stages  of  gastric  digestion.  If 
dietetic  and  medical  measures  fail  to  relieve  the  condi- 
tion, the  symptoms  persist  and  increase.  There  is  con- 
stipation, the  stools  bein^  very  small,  and  at  later  stages 
consist  simply  of  brownish  or  greenish  muciLs  like  the 
meconium  stools  of  the  newborn  baby.  Meantime  the 
baby  loses  weight,  becomes  emaciated,  and  finally  pre- 
sents the  picture  of  marasmus. 

Examination  of  the  abdomen  reveals  peristaltic  waves 
passing  across  the  epigastrium,  usually  from  left  to  right. 
These  are  more  apt  to  occur  shortly  after  food  has  been 
taken.  The  appearance  has  been  well  compared  to  that 
of  a  small  ball  rolling  across  under  the  abdominal  wall. 
At  times  the  waves  are  doubled,  and  occasionally  their 
direction  is  reversed.  Palpation  in  cases  where  the  liver 
is  not  enlaiged  reveals  a  nard  mass  at  the  pyloric  end 
of  the  stomach,  feeling  much  like  a  spool  or  an  olive 
under  the  abdominal  wall.  The  peristaltic  waves  of  the 
stomach  can  also  be  felt.  Percussion  reveals  frequently 
enlargement  of  the  stomach,  its  lower  border  extending 
a  variable  distance  toward  the  umbilicus.  The  symp- 
toms in  detail  areas  follows: 

(A)  Hypertrophic  Stenosis. — (1)  Vomiting  occxirs  at 
first  only  now  and  then,  later  more  often,  and  finally 
after  almost  every  feeding.  The  vomiting  takes  place 
either  at  once  or  from  one  to  three  hours  after  the  nursing. 
The  vomited  material  contains  mucus,  together  with  the 
partially  digested  food,  and  has  a  strong  odor  of  butyric 
acid;  it  is  seldom  foul.  There  is,  according  to  most 
observers,  never  any  bile  present,  although  exceptions 
to  this  rule  have  been  reported  by  Schwyzer  and  by 
Saunders  The  vomiting  is  not  accompanied  by  any 
signs  of  nausea  or  collapse. 

(2)  Visible  perisUMs  is  a  characteristic  symptom  and 
one  which  is  seldom  absent.  This  is  not  accompanied 
by  any  pain.  If  the  ab<lomen  is  in  a  good  light,  there 
can  be  seen  travelling  across  the  epigastrium  from  left 
to  right  successive  waves;  these  generally  stop  at  the 
median  line,  then  begin  again.  At  times  thev  are  mul- 
tiple; and  occasionally  they  pass  from  rigfit  to  left. 
The  significance  of  this  symptom  is  less  than  formerly 
supposed,  since  cases  of  pyloric  spasm  show  it.  and  it  is 
also  present  in  emaciated  or  racnitic  infants  that  have 
gastric  dilatation  with  vomiting.  Again,  according  to 
Rotch,  visible  peristalsis  may  not  be  observed  in  true 
cases  of  hypertrophy. 

(3)  Palpable  Tumor  of  the  Pylorus. — This  is  an  incon- 
stant symptom,  but  very  valuable  when  pre>ent.  It 
appears  alx)ut  the  end  of  the  fourth  week  of  the  illness. 
Slightly  to  the  right  of  the  median  line,  often  through 
the  space  between  the  rectus  muscles,  there  can  fre- 
quently be  felt  a  resistant  tumor  about  the  size  of  a 
hazelnut,  an  olive,  or  a  spool.  It  was  once  thought  that 
a  palpable  pylorus  was  absolutely  diagnostic  of  hyper- 
trophy, and  that  when  present  it  demanded  surgical 
intervention.  It  is  now  known,  however,  that  ca>es  can 
recover  under  medical  treatment  even  when  palpable 
pylorus  is  present.  Xeild  reported  two  cases  in  which 
the  pylorus  was  both  visible  and  palpable  that  recovered 
after  treatment  by  small  doses  of  opium;  Stamm  re- 
ports two  cases  in  which  there  was  a  palpable  tumor 
together  with  persistent  vomiting,  both  cases  recovering 
under   dietetic   treatment,  and  recently   a  case  was  re- 


ported by  Herrman  in  which  the  pyloric  tumor  and  peris- 
taltic waves  were  present,  but  which  recovered  under  the 
use  of  warm  compresses  aJfter  operation  had  been  advised 
but  not  permitted.  On  the  other  hand,  without  the 
presence  of  pyloric  tumor  it  is  unsafe  to  make  a  diagnosis 
of  hypertropliic  stenosis  of  the  pylorus,  since  visible 
peristalsis  and  the  other  symptoms  are  frequently  pres- 
ent in  eases  of  gastric  or  pyloric  spasm  without  stenosis. 

(4)  Loss  in  Weight. — This  depends  upon  the  loss  of 
water  and  fat.  The  infant  may  lose  an  ounce  or  more 
daily  and  finally  present  the  picture  of  marasmus,  with 
subnormal  temperature,  sunken  fontanel,  and  anaemic  re- 
dundant skin  hanging  in  folds  over  the  extremities. 
Heubner  saw,  in  two  cases  of  pylorospasm,  weights  of 
2.6  kg.  in  a  six-months'  child,  and  of  2.5  kg.  in  a  four- 
months'  child. 

(5)  Obstinate  Constipation. — The  stools  are  very  small, 
or  there  may  be  none  at  all  for  from  three  to  twelve 
days;  then  the  stool  is  like  that  of  starvation,  and 
looks  like  meconium. 

(6)  Scanty  vrine  depends  directly  on  the  amount  of 
water  absorbed.  The  urine  passed  is,  of  course,  rich  in 
solids. 

Symptoms  (4),  (5),  and  (6)  are  a  direct  result  of  the 
vomiting. 

(7)  Sunken  abdomen  and  dilatation  of  the  stomach  are 
symptoms  of  less  importance. 

(8)  Motor  Insufficiency. — If  the  stomach  tube  is  used 
three  or  four  hours  after  a  feeding,  there  is  withdrawn 
a  large  quantity  of  partially  digested  food,  with  usually 
more  than  the  normal  amount  of  mucus.  At  times,  too, 
a  mucous  plug  is  obtained  by  lavage. 

(9)  Hypercundity  has  been  found  in  certain  cases,  as 
has  also  nyperchlorhydria.  This  finding  is  in  contrast 
to  the  usual  low  acidity  of  most  other  digestive  disturb- 
ances in  infancy. 

(B)  Pylorospasm. — The  early  symptoms  are  similar 
to  those  of  hypertrophy,  but  less  severe.  The  vomiting 
is  not  so  frecjuent  nor  so  regular;  the  intervals  between 
the  spells  being  longer;  moreover  it  is  not  so  explosive, 
being  more  in  the  nature  of  regurgitation.  The  stools 
are  often  green,  containing  mucus,  and  the  constipation 
alternates  with  diarrhoea.  In  severe  attacks  wasting 
follows  as  a  result  of  the  digestive  disturbances  and  the 
vomiting.  Visible  peristalsis  of  the  stomach  and  occa- 
sionally also  palpable  tumor  of  the  pylorus  are  present. 
Hyperacidity  and  hyperchlorhydria  are  both  found  at 
times.  Infrequently  a  spasm  of  the  pylorus  is  met  with 
as  a  manifestation  of  some  general  nervous  disorder,  just 
as  are  also  nystagmus  and  the  signs  oi  tetany. 

Course. — Unless  food  is  able  to  pass  the  pylorus  in 
suflicient  quantity,  the  patient  naturally  starves  to  death 
notwithstanding  attempts  at  rectal  feeding,  because  this 
is  insuflicient  to  maintain  life  for  any  length  of  time, 
although  it  may  aid  temporarily.  Signs  of  improvement 
are  as  follows:  There  is  a  cessation  of  the  vomiting  and 
a  reappearance  of  milk  stools;  the  loss  of  weight  ceases 
and  the  fretful  whining  disappears;  finally  the  peri- 
stalsis becomes  less  evident  and  gradually  disappears 
entirely. 

Pathology. — Cases  that  have  come  to  autopsy  have 
revealed  one  of  three  conditions:  First,  a  normal  stom- 
ach; second,  contracted  pylorus  without  hypertrophy; 
third,  a  contracted  and  liypertrophied  pyforus.  It  is 
of  these  last  cases  that  most  careful  study  has  been 
made,  and  these  are  the  ones  that  support  the  contention 
of  a  congenital  hypertrophy.  In  nearly  all  the  reported 
cases  there  is  hypertrophy  of  the  circular  muscular  coat 
of  the  pylorus.  In  most  of  them  there  is  also  hyperplasia 
of  the  submucosa,  and  in  a  few  tluTC  is  thickening  of 
the  mucous  membrane.  In  Dorning's  fatal  case  (not 
operated  on),  the  anatomical  diagnosis  was  "stenosis  of 
the  pylorus  from  fibrous  thickening  of  the  submucosa 
and  h^'perplasia  of  the  circular  nuiscular  coat."  Ac- 
cording to  Heubner  the  muscular  hypertrophy  affects 
the  musculature  of  the  whole  stomach,  but  the  pyloric 
region  to  a  greater  degree. 
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Pathogenesis. — There  are  many  theories  in  regard 
to  this  condition.  It  Ls  claimed  by  some  (Cautley  and 
Peden)  that  in  her  effort  to  supply  an  efficient  pylorus 
Nature  exceeded  the  needs  of  tlie  case  and  deposited 
an  excessive  amount  of  muscular  tissue  in  that  region. 
Thomson  thinks  that  there  is  hypertrophy  due  to  ex- 
cessive functioning  depending  upon  ner\'ous  inco-ordina- 
tion.  He  calls  the  condition  congenital  gastric  spasm, 
and  thinks  that  it  is  analogous  to  the  spasm  of  the  py- 
lorus that  occurs  in  Reichmann's  disease  in  adults. 
Cunningham  from  his  anatomical  investigations  on 
lower  animals,  and  Neild  from  his  clinical  experience 
with  adults,  believe  that  the  stenosis  is  due  to  spasm. 
Wemstedt  thinks  that  the  cases  in  which  there  is  hyper- 
trophy are  really  congenital,  agreeing  with  Cautley  as 
to  their  pathogenesis:.  But  in  regard  to  the  other  cases 
of  stenosis,  he  thinks  they  are  due  to  spasm.  The  ac- 
companying table,  taken  from  Pfaunoler,  gives  suc- 
cinctly the  various  theories  as  to  the  origin  of  the  condi- 
tion: 


boys  are  somewhat  more  liable  to  the  affection  than  girls. 
Heredity  seems  to  play  a  r6le,  RoUeston  having  met 
three  cases  in  the  same  family,  and  HenscheT  and 
Heubner  ha>nng  had  the  same  experience.  RoUeston 
thinks  that  this  family  peculiarity  is  comparable  to  that 
met  in  congenital  obliteration  of  the  bile  ducts.  As  re- 
gards pylorospasm,  one  would  expect  that  a  nervous 
heredity  would  be  a  predisposing  cause.  Undoubtedly 
gastric  indigestion,  which  is  more  apt  to  occiu-  in 
artificially  fed  infants,  b  at  times  the  causative  factor 
in  pylorospasm.  In  both  conditions,  however,  there  must 
be  some  underlying  peculiarity  either  of  the  nervous 
mechanism  or  in  the  musculature  at  the  pyloric  end  of 
the  stomach.  Asa  matter  of  fact,  the  etiology  of  the 
pyloric  stenosis  is  still  in  obscurity. 

DiAGXOsis.— The  important  signs  for  diagnosis  of 
pyloric  stenosis  are:  (1)  projectile  vomiting  without  evi- 
dences of  indigestion;  (2)  visible  peristalsis;  (3)  palpable 
pylorus.  In  addition  to  these  sjinptoms,  obstinate  con- 
stipation and  the  finding  of  food  remains  in  the  dilated 


Synopsis  or  the  Most  Important  Theories  Concerning  the  Nature  and  Origin  of  the  Hypertrophy 

IN  Pyloric  Stenosis. 

(From  Pfaundler  in  Pfaundler  and  Schlossmann's  **Handbuch  der  Kinderheilkunde") 


I.  The  hypertrophy  is 

only  apparent — 
(produced  by  per- 
sistent post-mor- 
tem contraction- 
no  increase  in 
thickness,  no  true 
stenosis. 

II.  The     hypertrophy 

is  real  (increase  in 
mass);  it  'mt  con- 
genital and  pri-  j 
mary,  producing 
the  stenosis  (and 
perhaps  second- 
ary spasms). 

III.  The  hypertrophy 

is  real  but  sec- 
ondarj'  (ac- 
quired  m  foptal 
or  in  extra-uter- 
ine life. 


A.  Stomach  at  necropsy  absolutely  normal;  during  life  also,  function  b  perfect. 


B.  Stomach  at  necropsy  hardened  in  systole,  for  the  same  reason  that  during  life  there  is 
an  abnormal  tendency  to  spasm  of  the  pylorus. 

A.  Simple  excess  of  development;    local  overgrowth  (Cautley ^  Peden:   ''Nature,  in  her 

anxiety  to  provide  for  an  efficient  closure  of  the  pylorus,  surpasses  her  aim  ")• 

B.  True  tumor,  such  as  leiomyoma  or  fibromyoma  (L^A^erand  other  surgeons). 

C.  Atavism;  phylogenetic  retrogression  (to  conditions  found  in  certain  edentates;  Flynn, 

Murray), 

D.  Ontogenetic  retrogression  (to  condition  present  in  early  foetal  life;  Ibrahim). 


A.  An  exercise   hypertrophv.   the   re- 

sult of  primary  spasm  (Thomson). 

B.  A  compensatory  nypertrophy  fol- 

lowing stenosis: 

a.  as  a  result  of  primary  spastic 

stenosis; 
6.  as  a  result  of  primary  ob- 
struction of  the  outlet  to- 
ward the  bowel: 

(a)  by  primary  organic 
stenosis  of  the  py- 
lorus or  folding  of 
the  mucous  mem- 
brane (Tilger): 
(^)  from  abnormal  posi- 
tion, fixation,  or 
kinking  of  the  ad- 
jacent bowel  by 
short  mesentery,  lig. 
hepato-duo- 
denale,  lesser  omen- 
tum, etc.  (Mai  e  r, 
Schotten,  Pitt)  after 
foetal  inflamma- 
tions. 


I 


S3 

(1. 


(O 


'A  reflex  spasm  from  the  gastric  mu- 
cous membrane,  produced  by  erosions 
and  fissures,  dyspepsia,  or  overfeeding 
(Pritchard),  hyperchlorhydria  {Knop- 
felmacher) — from  other  sensory  zones, 
as  phimosis  {Biedert) ; — on  the  basis  of 
hereditary  nervous  predisposition 
(Freund  and  others);— in  foetal  life, 
from  developmental  deficiencies  in  the 
nervous  system  which  allow  the  two 
segments  of  the  stomach  to  act  antago- 
nistically instead  of  in  harmony  {Thom- 
son);— as  a  result  of  delayed  adaptation 
of  the  stomach  to  its  digestive  functions. 


Etiology. — There  Is  a  tendency  to  divide  the  etiology 
of  the  cases  of  liypertrophy  from  those  of  spasm,  al- 
though this  division  does  not  seem  to  be  very  satisfac- 
tory. Race  is  supposed  to  play  some  r61e  in  the  pre- 
disposition to  hypertrophy,  since  these  cases  are  reported 
exclusively  from  Anglo-Saxon  and  Scandinavian  coun- 
tries. Pylorospasm,  on  the  other  hand,  is  met  with 
in  all  countries.     As  regards  sex,  it  would  seem  also  that 


stomach  several  hours  after  the  feedings  are  important. 
As  regards  the  diagnosis  between  hypertropny  and 
pylorospasm,  it  would  seem  at  the  present  time  to  be 
impossible  to  determine  at  the  outset  which  condition 
is  present.  The  exact  diagnosis  must  await  the  results 
of  medical  treatment.  Kven  then  it  is  possible  that 
cases  of  hypertrophy,  if  of  mild  grade,  may  end  in 
recovery  wit nout  surgical  intervention. 
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DiifererUial  Diagnosis. — Pyloric  stenosis  must  be  dis- 
tinguished from  gastric  indi^tion  with  severe  vomit- 
ing. The  important  signs  mdicating  stenosis  are  the 
absence  of  bile  from  the  vomited  matter,  and  palpable 

Eylorus.  In  very  rare  instances  pyloric  stenosis  might 
e  confounded  with  congenital  atresia  of  the  pylorus  or 
congenital  stenosis  or  atresia  of  the  duodenum.  In 
these  cases,  however,  the  symptoms  would  exist,  from 
birth. 

Prognosis. — The  prognosis  of  pyloric  stenosis  varies 
with  the  time  of  onset  and  with  the  severity  of  the  symp- 
toms; the  later  the  vomiting  begins,  the  better  the  prog- 
nosis, as  a  rule.  Inasmuch  as  all  grades  of  stenosis  may 
be  present,  and  since  even  with  hypertrophy  there  may 
be  varying  grades  of  spasm,  the  ultimate  outcome  of 
any  particular  case  must  depend  \xpon  the  success  of 
the  various  medical,  dietetic,  and  surgical  measures  used 
in  treatment. 

Treatment. — Medical. — Since  in  any  given  case 
it  is  impossible  to  know  at  the  outset  whether  one 
is  dealing  with  a  case  of  hypertrophy  combined  with 
spasm  or  a  case  of  spasm  alone,  the  aim  of  conservative 
treatment  must  be  to  prevent  all  irritation  of  the  pyloric 
end  of  the  stomach  by  food  remains  or  by  the  acrid 
products  of  gastric  indigestion.  Moreover,  in  addition 
to  these  dietetic  measures,  treatment  should  be  directed 
to  removing  acid  mucus,  to  rendering  the  pylorus  less 
sensitive,  and  to  relaxing  whatever  spasm  may  be 
present. 

As  to  the  Diety  breast  milk  is  of  course  to  be  preferred: 
but  inasmuch  as  manv  of  the  cases  arise  in  breast-fea 
infants,  it  is  evident  that  some  modification  of  the  milk 
or  of  the  method  of  feeding  is  advisable.  The  nursings 
should  be  for  a  shorter  period  of  time  than  usual  in  a 
baby  of  the  given  age,  and  the  intervals  between  the 
nursings  should  be  long,  in  order  to  allow  the  stomach 
to  complete  the  necessary  changes  in  the  milk  and  to  be 
thoroughly  evacuated.  The  breast  milk  should  be  di- 
luted if  its  fat  percentage  is  3  or  over.  This  is  best  done 
by  giving  lime  water  or  some  mucilaginous  or  carbo- 
hydrate gruel  before  the  feedinj^. 

If  it  is  impossible  to  obtain  breast  milk,  modified 
cow's  milk  or  goat's  milk  of  low  fat  percentage,  prepared 
with  a  thin  cereal  gruel  rendered  alkaline  by  lime  water, 
and  then  peptonized,  is  the  best  substitute.  The  pro- 
prietary fooos  that  are  rich  in  maltose  are  apt  to  give 
rise  to  gastric  fermentation  and  increase  the  trouble. 
Sutherland  advises  the  use  of  raw  beef  juice  and  the 
administration  of  carminative  waters  between  the  feed- 
ings. 

Drug  Treatment. — Heubner  favors  the  use  of  atropine 
or  morphine  given  by  rectum.  He  believes  that  the 
atropine  is  of  greater  efficiency  than  the  morphine. 

Neild  advises  the  use  of  small  doses  of  opium  (one- 
eightieth  of  a  minim  of  laudanum)  diluted  and  given  by 
mouth  a  little  time  before  each  feeding,  with  the  idea  of 
relaxing  the  spasm.  On  the  other  hand,  Sutherland  does 
not  believe  that  morphine  is  of  value. 

Lavage  of  the  stomach,  normal  saline  solution  or  bi- 
carbonate-of -sodium  solution  being  used  according  to 
Stills  proposal,  has  seemed  of  advantage  in  numerous 
instances.  It  probably  is  of  most  benefit  in  cases  that 
show  an  excess  of  mucus  in  the  vomit  us.  At  times  a 
hard  mucus  plug  will  be  washe<l  out,  and  after  such 
treatment  the  amount  of  food  passing  into  the  intes- 
tines will  be  increased. 

Warm  compresses  upon  the  abdomen  or  poultices 
applied  to  the  epigastrium  are  undoubtedly  of  the  great- 
est value.     They  should  be  used  in  every  cai^e. 

Surgical  Treatment. — Operative  treatment  should  be 
a  last  resort,  since  the  mortality  of  operated  cases  is  from 
40  to  70  per  cent.  About  this  condition,  as  about  most 
others  which  may  demand  operation,  the  surgeons  make 
the  assertion,  with  some  justification,  that  the  mortality 
rate  would  be  much  lower  if  the  cases  were  operated 
upon  earlier.  The  decision  to  operate  should  be  made 
before  the  child  lias  become  badly  debilitated.  This 
means  that  the  dietetic  and  medical  treatment  should 


be  thorough  and  that  careful  observations  should  be 
made  to  determine  whether  the  child  is  making  progress 
in  the  ri^ht  direction. 

Stern  in  1897  was  the  first  to  operate,  unsuccessfully, 
by  gastroenterostomy  on  a  patient  six  weeks  old.  Abel, 
in  November,  1898,  reported  the  first  successful  opera- 
tion— a  gastroenterostomy  on  a  male  infant  eight  weeks 
old. .  The  surgical  procedures  which  have  been  used  are 
Loreta's  pyloric  ai\'ulsion,  pylorectomy,  pyloroplasty, 
and  gastroenterostomy.  Pyloric  divulsion  is  often  im* 
possiole  because  in  true  cases  a  proper  instrument  for 
stretching  the  pylorus  cannot  be  inserted.  Pylorectomy 
likewise  is  very  difficult  and  uncertain,  so  that  the 
methods  of  choice  are  pyloroplasty  and  gastroenteros- 
tomy. Of  these  the  former  taxes  less  time  and  involves 
less  exposure.  According  to  Fisk  it  is  to  be  preferred 
for  physiological,  anatomical,  and  surreal  reasons.  In 
some  cases,  however,  the  thickening  is  so  great  and  the 
pylorus  so  firm  that  the  operation  is  impossible.  In 
those  cases  in  which  it  can  be  done,  it  is  undoubtedly 
the  best  procedure.  Gastroenterostomy  is  done  by  con- 
necting the  posterior  wall  of  the  stomach  with  a  loop  of 
the  jejunum,  employing  either  suture  or  a  Murphy 
button.  Recently,  in  a  discussion  of  the  subject.  Abbe, 
of  New  York,  proposed  a  new  method,  namely,  the  divis- 
ion of  the  muscular  fibres  of  the  pylorus  in  a  longitudinal 
direction  down  to  the  submucous  layer.  He  believed 
that  this  would  prove  a  simple  and  effective  means  of 
removing  the  firm  contraction  without  any  appreciable 
shock,  or  danger  of  peritonitis.  According  to  statistics 
collected  by  Pfaundier,  gastroenterostomy  was  done  in 
24  cases  with  cure  in  11.  Pyloroplasty  was  done  in  15 
cases  \i-ith  cure  in  7.  Loreta's  divulsion  was  done  in 
11  cases  with  cure  in  6.  The  general  mortality  of  the 
operation  is  probably  about  60  per  cent.  In  regard  to 
special  details  of  the  operation  the  literature  of  the 
subject  should  be  consulted,  especially  the  articles  by 
Cautley  and  Dent. 

Shaw  and  Elting  give  a  very  good  table  of  the  medical 
and  surgical  cases  in  their  paper  in  the  Archives  of 
Pediatrics,  1904,  p.  892. 

BiBLIOOBAPHT. 

^  The  bibliography  of  the  subject  has  grown  to  be  quite  exten- 
sive. A  list  of  the  references  arranged  chronologically  may  be 
found  in  Dorning's  article.  Arehitta  of  Pediatric;  1904,  p.  681, 
and  an  alphabetical  arrangement  may  be  found  in  Fisher  s  arti- 
cle in  the  same  journal  for  1906.  p.  241. 

Linncms  E,  LaFetra. 

RADIUM. — Radium  is  a  radioactive  substance  sup- 
posed to  be  a  new  element.  Professors  Curie  and  Demar- 
cay  have  isolated  in  small  quantity  and  tested  what  they 
consider  to  be  pure  radium,  obtaining  from  their  samples 
a  characteristic  spectrum,  and  have  determined  the 
atomic  weight  to  be  225.  On  account  of  the  rarity  and 
great  difficulty  and  cost  of  isolating  radium  it  is  used  in 
the  form  of  a  bromide  or  chloride. 

Discovery. — The  discovery  of  radium  is  due  to  investi- 
gations upon  radioactive  substances.  In  1896  M.  Henri 
Becquerel,  member  of  the  Institute  of  France,  reported 
the  discoverv  that  uranium  gave  off  radiant  energy  hav- 
ing many  oi  the  properties  exhibited  by  the  radiations 
from  a?-ray  tubes. 

The  radiations  from  uranium  were  given  the  name  of 
Becquerel  rays,  from  the  distinguished  scientist  who  dis- 
covered them.  These  rays  have  the  property  of  dis- 
charging electrified  bodies  and  of  proiducing  chemical 
changes  in  the  silver  salts  ordinarily  used  in  photography, 
in  these  respects  being  similar  to  the  ar-rays. 

Uranium  was  first  discovered  in  1789  by  the  German 
chemist  Elaproth,  and  named  by  him  from  the  planet 
"  Uranus. "  Uranium,  though  widely  distributed,  is  never 
found  in  large  amounts,  and  forms  several  minerals.  The 
most  common  of  these  is  uraninite,  commonly  known  as 
pitchblende.  It  contains  about  eighty  per  cent,  of  ura- 
nium. The  pitchblende  w- hich  contains  the  largest  amount 
of  radioactive  substances  is  the  Bohemian  pitchblende; 
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but  it  is  also  found  in  Saxony,  Cornwall  (England),  and 
in  Colorado  (United  States) 

Professor  Curie  and  Mme,  Curie,  in  investigating  the 
Becquerel  radiations  from  uranium  found  that  some  sam- 
ples of  pitchblende,  from  which  the  uranium  had  been  ex- 
tracted, gave  forth  radiations  much  more  powerful  than 
any  they  had  found,  having,  in  fact,  four  times  the  radio- 
activity of  metallic  uranium.  They  concluded  that  ura- 
nium being  absent,  the  radiations  were  due  to  some  un- 
known substance  in  the  pitchblende,  and  following  out 
this  they  discovered,  in  1898,  a  substance  to  which  they 
gave  the  name  of  "polonium."  Polonium  passes  more 
rays  through  aluminum  than  uranium  does,  but  these 
rays  do  not  penetrate  glass,  are  readily  absorbed  by  min- 
erals, and  are  cut  off  by  thin  paper.  In  the  same  year, 
following  up  the  discovery  of  polonium,  M.  and  Mme. 
Curie  and  M.  Bemont  isolated  a  second  substance  from 
pitchblende  which  possesses  many  of  the  chemical  char- 
acteristics of  uranium,  but  is  much  more  powerful.  To 
this  they  gave  the  name  "radium." 

Properties  of  liadtum. — Radium  is  one  of  the  most 
pecuhar  substances  known  to  science,  and  produces  phe- 
nomena which  were  hitherto  unknown  as  existing  in  any 
chemical  element  or  chemical  combination :  (a)  It  glows 
constantly  with  a  visible  light;  (b)  it  gives  oft  constantly 
a  certain  degree  of  heat ;  {c)  it  produces  electrical  effects 
similar  to  those  produced  by  the  ir-rays ;  (d)  it  causes  cer- 
tain chemicals  to  fluoresce;  (e)  it  reduces  the  silver  salts 
•ordinarily  used  in  photography;  (/)  it  transforms  white 
into  red  phosphorus,  and  produces  other  transformations, 
such  as  changing  the  color  of  glass,  porcelain,  white 
paper,  rock  salt,  etc. ;  (g)  it  has  a  distinct  effect  upon 
living  tissue. 

Nature  of  Radium  Radiations. — The  discovery  of  a;-ray 
radiations  and  radium  radiations  lias  given  rise  to  many 
ingenious  theories,  but  experiments  appear  to  show  a 
distinct  difference  between  radium  rays  and  a^-rays  and 
the  emanations  from  radium.  Radium  rays  like  ^-rays 
pass  through  glass  and  substances  opaque  to  ordinary 
light,  while  radium  emanations  are  of  peculiar  character 
and  appear  to  be  more  like  a  vajwr.  These  emanations 
do  not  pass  through  glass,  but  settle  upon  all  objects 
with  which  they  come  m  contact,  and  like  vapor  of  water 
may  be  condensed  by  extreme  cold.  The  emanations 
from  radium  produce  radioactivity  in  other  substances, 
the  result  being,  so  far  as  is  known,  that  all  substances 
may  be  rendered  radioactive  through  the  influence  of 
radium  emanalions.  Substances  so  rendered  radioactive 
present  to  a  degree  all  the  phenomena  which  radium 
itself  presents,  and  when  so  charged  retain  the  proper- 
ties of  radium  for  varying  periods  of  lime.  The  Curies 
have  determined  that  substances  thus  rendered  nidio- 
active  retain  their  induced  radioactivity  very  much 
longer  when  guarded  in  a  small  enclosure  through  which 
the  emanations  cannot  pass.  In  such  cases  the  induced 
radioactivity  diminishes  one-half  everv  four  davs,  while 
in  substances  not  so  guarded  it  diminishes  one-half  every 
twenty-eight  minutes. 

Nature  and  MeaHurements  of  Radium  Radiations. — 
Tliere  are  three  entirely  distinct  types  of  rays  emanating 
from  radium.  These  "are  known  as  the  **«,"" /I. "  and 
"^"rays.  The  a  rays  are  the  least  penetrating,  losing 
about  one-half  of  their  intensity  if  passed  through  alu- 
minum 0.0005  cm.  in  thickness.  The  /I  rays  are  much 
more  penetrating  tind  much  longer,  and  correspond  in 
every  particular  to  the  chanieteristics  of  cathode  rays. 
They  are  readily  deflected  by  a  magnet,  discharge  elec- 
trifled  bodies,  etc. 

The  y  rays  are  the  rays  possessing  the  great<*st  pene- 
trating power.  These  rays  will  produce  radioactivity 
through  the  air  at  a  distance  of  four  feet  or  more,  and 
are  so  much  more  jx-uetnitive  than  a  rays  that  they  re- 
quire aluminum  8  cm.  in  thickness  to  reduce  their  in- 
tensity one-half. 

The  radioactivity  of  radium  compounds  is  measured 
in  terms  of  uranium,  this  element  being  taken  as  a  stand- 
ard. Professor  Curie  states  that  pure  radium  posses.ses 
one  million  times  the  radioactivity  of  uranium,  but  from 


the  rarity  of  the  substance  and  the  difficulty  of  obtaining 
it  in  a  pure  form,  the  radium  compounds  which  have  so 
far  been  available  for  experiment  have  rarely  been  above 
a  radioactivity  of  7,000.  The  quantity  of  radium  and 
radium  compounds  so  far  produced  has  been  exceed- 
ingly small  and  the  cost  is  very  great.  Professor  Curie 
states  that  it  would  take  Ave  thousand  tons  of  uranium 
residue  to  produce  a  kilogram  of  radium  at  a  cost  of 
about  $2,000  per  ton. 

Heat-Producing  Properties. — Radium  has  the  remark- 
able property  of  maintaining  its  temperature  at  about 
1.5"  C.  above  its  surroundings.  Heat  production  like 
light  production  from  radium  appears  to  be  made  with- 
out any  change  in  the  radium  and  without  any  loss  of 
weight.  This  remarkable  force  production  as  exhibited 
by  constant  heat  production  can  be  appreciated  when  it 
is  understood  that  radium  radiates  enough  heat  to  melt 
more  than  its  own  weight  of  ice  every  hour,  and  to  con- 
tinue, so  far  as  is  known,  this  force  production  for  an  in- 
definite period. 

Light  and  Fluorescence. — When  a  tube  containing  ra- 
dium is  viewed  in  the  dark  it  is  seen  to  emit  a  distinctly 
visible  liglit.  The  light  emitted  is  of  uniform  quality 
and  is  produced  indefinitely,  and,  so  far  as  is  known, 
witliout  any  change  in  the  radium  itself.  When  the  rays 
from  radium  are  directed  upon  the  double  cyanide  of 
platinum  and  barium,  tungstate  of  calcium,  and  certain 

other  chemicals  which  fluoresce  under  the  action  of  the 
ar-ray,  the  radiations  from  radium  cause  these  substances 
to  glow  with  a  visible  light;  the  properties  of  the  radi- 
ations from  radium  in  this  respect  being  like  those  from 
the  a?-rays.  A  sufficient  quantity  of  radium  has  never 
been  obtained  to  allow  of  the  practical  use  of  the  fluores- 
cence so  obtained  in  the  way  m  which  the  fluoroscope  is 
used  with  ic-ravs,  but  it  is  possible  that  with  a  sufficient 
quantity  of  radium  a  fluorescence  equal  to  that  of  the  ar- 
rays could  be  produced. 

Pftotochemical  Effects. — When  the  rays  from  radium 
are  directed  upon  a  sensitized  photographic  plate  from 
which  all  ordinary  light  is  excluded  by  having  the  plate 
enclosed  in  a  light-tight  envelope,  the  silver  salts  are 
reduced,  and  an  effect  similar  to  that  produced  by  the 
2-rays  is  obtained. 

This  photo-chemical  effect  appears  to  be  identical  with 
that  produced  by  the  j-rays,  except  that  either  from  the 
radiations  from  radium  being  less  powerful  in  photo- 
chemical effect  or  from  a  sutlicient  quantity  of  the  sub- 
stance not  being  used,  the  rays  have  not  as  great  pene- 
trating power.  Exposures  of  long  duration  produce 
outlines  of  the  human  hand  with  but  faint  indications  of 
the  bones. 

Like  the  fluorescent  effects  of  radium  the  photochem- 
ical effects  have  not  as  yet  been  made  of  practical  value. 
Practical  results  may,  however,  be  possible,  provided 
radium  can  be  obtained  in  sutlicient  quantities  and  its 
action  can  be  i)roperly  controlled. 

Vitocheniical  Effects. — The  effect  produced  by  the  radi- 
ations from  radium  on  living  tissue  are  most  remarkable. 
These  effects,  in  certain  ways,  resemble  the  effects  pro- 
duced by  ir-rays,  but  appear  al-^o  to  have  peculiar  prop- 
erties wliich,  so  far,  have  not  been  found  to  be  produced 
by  3*-ray8.  Radium  rays,  like  j--rays,  are  aipable  of  pro- 
ducing" burns."  The  discovery  of  this  effect  of  radium 
was  made  by  Professor  Becquerel,  who,  when  journey- 
ing from  Paris  to  London,  carried  in  his  waistcoat  pocket 
a  small  tube  of  radium.  About  a  fortnight  later  the 
skin  under  the  i>ocket  began  to  redden  and  fall  away, 
and  finally  a  deep  and  painful  sore  formed  which  was 
several  weeks  in  healing.  Like  the  burns  produced  by 
the  J*-ray  these  pathologic  effects  of  radium  radiations 
do  not  appear  until  several  days  after  the  part  has  been 
exposed.  Many  other  import^mt  vitocheniical  elfects 
are  produced  by  the  i)eculiar  force  thrown  out  from  this 
remarkable  substance.  Becquerel  found  that  if  seeds 
were  exposed  for  a  long  time  to  the  emanations  froia 
radium  their  germinating  power  was  destroyed. 

M.  Banysz,  in  experiments  in  tin;  Pasteur  Institute, 
found  that  the  emanations  from  radium  produced  re- 
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markablc  effects  upon  rabbits,  guiuca-pigs,  and  other 
small  animals.  These  experiments  show  that  radium 
has  the  remarkable  power  of  so  interfering  with  organic 
processes  as  to  inhibit  growth  and  even  destroy  life.  A 
small  amount  of  radium  suspended  over  a  cage  contain- 
ing mice  will,  after  a  few  days,  cause  loss  of  hair  and 
blindness,  followed  later  by  death.  The  same  experi- 
menter reports  that  exposure  to  the  radiations  from 
radium  will  cause  arrest  of  development  in  certain  lower 
organic  forms.  He  exposed  the  larvae  of  Ephestia  kueh- 
nicUa  in  a  glass  flask  to  the  emanations  from  radium  for 
a  few  hours.  After  a  few  weeks  it  was  found  that  most 
of  the  larvse  were  killed,  but  that  a  few  had  escaped  the 
destructive  action  of  the  rays  by  crawling  into  distant 
corners  of  the  flask  where  they  were  still  living,  but  liv- 
ing as  larvse ;  whereas  in  a  control  flask  similar  larvee 
had  changed  into  moths. 

M.  Bohn  has  shown  that  radium  may  so  modify  vari- 
ous lower  forms  of  life  as  to  produce  **  monsters,"  and  he 
has  caused  remarkable  deviations  from  the  original  type 
in  tadpoles  exposed  to  radium  emanations. 

The  vitochemical  effect  of  radium  seems  to  be  particu- 
larly expended  upon  the  skin  and  subcutaneous  tissues 
and  the  nervous  system.  Thus,  Danysz  reports  that  the 
application  of  a  tube  containing  a  salt  of  radium  to  the 
skin  produces  an  ulcer  in  from  eight  to  twenty  days. 
A  few  moments'  application  produces  congestion  of  the 

human  skin.  When  applied  to  the  skin  of  a  rabbit  de- 
struction of  the  epidermis  follows,  but  when  applied 
under  the  skin  there  is  only  a  feeble  reaction  on  the  epi- 
dermis. Danysz  found  that  when  tubes  containing  ra- 
dium were  introduced  into  the  intestines  and  serous  cav- 
ities of  guinea-pigs  very  little  effect  was  produced,  but 
its  action  was  noted  upon  the  nerve  centres  of  all  animals 
subjected  to  experiment.  This  action,  however,  was 
comparatively  feeble  in  those  whose  osseous  tissues  pro- 
tected the  nerve  centres.  Application  of  tubes  contain- 
ing the  salt  to  the  cranium  caused  paresis,  ataxia,  and 
convulsions,  followed  later  by  death. 

Profes.sor  Curie  introdueea  a  few  milligrams  beneath 
the  skin  of  a  mouse  over  the  vertebral  column,  causing 
death  of  the  mouse  in  three  hours. 

The  rays  of  mdium  have  a  direct  effect  upon  the  optic 
nerve.  This  was  shown  by  Giesel,  who  found  that  when 
radium  salts  were  brought  near  the  closed  eyes  a  sensa- 
tion of  light  was  produced.  This  is  attributed  by  Ham- 
mer to  phosphorescence  of  the  humors  of  the  eye  and 
also  to  effect  upon  the  nerves  of  the  retina.  Prof.  M. 
Javal  proposes  a  diagnostic  use  of  this  phenomenon,  and 
suggests  that  blindness  with  alteration  of  the  retina  can 
be  distinguished  from  that  due  to  glaucoma  or  corneal 
opacity,  because  patients  with  the  latter  condition  see 
rays  from  radium  as  well  as  those  of  sound  vision,  while 
patients  who  have  alteration  of  the  retina  have  no  sensa- 
tion of  light  whenasalt  of  radium  is  placed  near  the  eyes. 

Therapevtie  Uses. — The  vitochemical  action  of  radium 
is  so  like  that  of  the  a'-rays  that  its  use  for  the  cure  of 
conditions  for  which  the  a-rays  have  been  used  was  at 
once  suggested.  Experiments  seem  to  show  that  the 
vitochemical  action  of  the  rays  of  radium  are  much 
more  powerful  than  those  of  arrays.  There  seems  every 
probability,  when  radium  can  be  produced  in  sufficient 
quantity  and  its  action  properly  controlled,  that  it  will 
be  a  valuable  therapeutic  agent.  So  far,  its  use  has  been 
mainly  confined  to  the  treatment  of  lupus,  epithelioma, 
and  superficial  skin  diseases.  Favorable  reports  of  re- 
sults of  its  use  in  these  diseases  have  been  given  by  a 
number  of  clinicians.  Danlos  reports  a  case  of  lupus  of 
the  face,  exposed  to  the  action  of  a  salt  of  radium  which 
had  a  radioactivity  of  19,000  for  from  twenty  to  thirty- 
six  hours,  with  the  result  of  the  disappearance  of  the  dis- 
ease and  with  the  formation  of  a  smooth,  white  cicatrix. 
Other  clinicians  have  reported  equally  favorable  results 
and  have  called  attention  to  the  good  effect  as  shown  by 
the  smooth,  soft,  and  white  resulting  scar. 

For  therapeutic  use  the  radium  compounds  have  in 
some  cases  advantages  over  the  a-ray.  In  superficial 
diseases  of  the  skin  and  mucous  membrane  these  radium 


compounds,  being  enclosed  in  small  hermetically  sealed 
glass  receptacles,  can  readily  be  employed  as  therapeutic 
agents.  All  that  is  necessary  is  to  place  the  receptacles 
containing  the  compound  in  close  apposition  to  the  parts, 
so  insuring  a  local  action.  Furthermore,  radium  com- 
pounds being  permanent  these  glass  receptacles  can  be 
used  for  an  indefinite  time  in  any  number  of  cases,  and 
this  apparently  with  more  surety  of  definite  results,  so  far 
as  tissue  reactions  are  concerned,  than  can  be  obtained 
fi*om  the  radiations  from  a;-ray  tubes. 

William  CliTis  Borden, 

RHINOPHARYNGITIS  MVTlLkHS.— Definition.— A 
peculiar  destructive  ulceration  of  the  nasopharynx  prev- 
alent in  certain  Umited  areas  in  the  tropics,  with- 
out constitutional  symptoms  and  usually  running  a 
self-limited  course  with  a  tendency  to  cicatrization. 
It  is  almost  certainly  infectious  and  quite  probably  con- 
tagious.    Its  specific  cause  has  not  been  discovered. 

History  and  Geographical  Distribution. — Lesions  sim- 
ilar to  those  which  characterize  this  disease,  and  not 
to  be  accounted  for  by  any  connection  with  syphilis, 
tuberculosis,  or  leprosy,  were  mentioned  in  1839  by 
Maxwell  *  who  encountered  them  in  Jamaica  and  be- 
lieved them  to  be  sequelae  of  frambcesia  (yaws).  Fol- 
lowing MaxwoU  in  this  beUef,  Numa  Rot*  described 
sixty  cases  which  he  encountered  in  a  hmited  district 
on  the  windward  side  of  the  Island  of  Dominica,  West 
Indies,  as  probably  representing  some  late  stage  or  se- 
quel of  yaws.  C.  W.  Daniels,^*  **  who  encountered  cases 
in  Fiji,  was  the  first  writer  to  throw  doubt  upon  their 
connection  with  yaws.  Many  observers  who  nave  had 
no  famiharity  with  the  condition  and  who  have  seen 
it  only  casually  have  confounded  it  \rith  leprosy, 
tertiary  syphiUs,  or  locaUzed  tuberculosis.  It  was 
differentiated  from  these  di.seases  and  from  yaws  and 
described  as  a  disease  »w I  geixeris  und'.T  the  name  rhino- 
pharyngitis mutilans  by  the  present  writer,  first  in  1904,* 
and  again  more  fullv  in  1906.*  Since  its  specific  cause 
is  still  undetermined,  and  since  any  of  the  gross  lesions 
characteristic    of    rhinopharyngitis    mutilans    may    be 

Produced  by  some  other  disease,  its  differentiation  may 
e  said  to  rest  at  present  almost  entirely  upon  its  pe- 
culiar and  extensive  prevalence  in  certain  places,  cer- 
tain known  endemic  areas.  The  only  regions  of  the 
world  that  are  kno\\Ti  at  present  to  be  endemic  areas 
for  this  disease  are  Fiji,  Guam,  the  (^arohne  Islands, 
and  the  Island  of  Dominica.  West  Indies.  A  study  of 
the  condition  at  first  hand  in  any  one  of  these  endemic 
regions  will  soon  convince  the  most  sceptical  observer 
that  he  is  dealing  with  a  peculiar  patholo^cal  condition 
which,  whatever  it  may  Ix?,  is  certainly  not  syphiUs, 
nor  tuberculosis,  nor  leprosy. 

The  patient's  denial  of  any  venereal  history,  a  failure 
to  demonstrate  the  Tremnema  pallidum  in  any  isolated 
case  of  extensive  nasopharyngeal  ulceration,  and  failure 
of  such  a  case  to  respond  in  a  prompt  and  striking  way 
to  iodides  afford  no  sufficient  grounds  for  excluding 
tertiary  syphiUs.  Nor  is  failure  to  demonstrate  the 
bacilli  of  leprosy  or  of  tuberculosis  in  any  such  single 
case  sufficient  to  exclude  those  diseases.  Articles 
dealing  with  rhinopharj'ngitis  mutilans  have  been 
published  recently  by  several  writers  of  very  limited 
acquaintance  with  it;  by  some  who  have  never  been  in 
any  of  the  places  where  it  is  knowTi  to  exist  and  who 
confess  to  having  had  no  experience  of  it  at  all.  An 
isolated  case  of  riiinopharyngeal  ulceration  in  a  negro 
from  Panama,"'  treated  in  New  York,  has  been  tenta- 
tively accepted  as  a  case  of  rhinopharyngitis  mutilans. 
From  an  extensive  experience  on  tne  Isthmus,  the  pres- 
ent writer  can  state  that  the  disease  is  unknown  in 
Panama.  Another  case  has  been  reported,  with  photo- 
graph, in  the  person  of  a  confirmed  lej)er,  an  inmate  of 
a  lej>er  asylum  ';  and  a  third  case,  occurring  in  a  white 
American  adult,  in  which  there  was  an  acceptable 
history  of  syphilis  contracted  five  years  pre\'iously,  and 
the  lesions  described  were  characteristic  of  that  dis- 
ease. **•  •'  '^     The   reporting   of   such   dubious   cases  as 
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these,  while  the  etiology  and  differentiation  of  rhino- 
pharyngitis mutilans  are  still  a  problem,  tends  only  to 
obscure  and  confuse  the  subject.  It  is  not  likely,  as 
has  been  pointed  out  before,  that  any  progress  will  be 
made  in  solving  this  problem  until  it  is  undertaken  by 
competent  investigators  working  in  one  of  the  endemic 
areas. 

Mink  and  McLean  "  have  made  a  clinical  study  of 
eighty-one  cases  in  Guam  and  tabulated  them  m  a 
vuuable  report.  It  is  to  be  regretted  that,  owine  to 
lack  of  familiarity  with  the  Spanish  language,  these 
writers  should  have  mistaken  a  common  Spanish 
adjective,  gangosa,  meaning  ''nasal- voiced,"  for  a 
substantive,  and  employed  it  as  a  title  for  their  article 
and  a  name  for  ihinopharyngitis  mutilans.  Stitt  has 
followed  them  in  this  error  which,  beside  its  essential 
incorrectness,  tends  to  introduce  confusion  into  no- 
menclature. 

Etiology. — The  disease  affects  persons  of  all  ages; 
and  from  the  fact  that  several  members  of  the  same 
family  are  often  seen  to  be  affected  with  its  peculiar 
lesions  and  to  be  otherwise  in  good  health,  the  disease 
would  appear  to  be  contagious.  It  may  not  improbably 
be  caused,  like  the  blastomycetic  dermatitis,  or  like 
mycetoma,  by  the  local  invasion  of  a  parasitic  organ- 
ism. No  cases  that  can  be  regarded  as  authentic  have 
yet  been  reported  in  others  than  Malays  and  negroes. 

Clinical  Course. — The  patient,  if  seen  early,  as  few 
are,  complains  of  sore  throat.  On  examination,  an 
ulcer  is  seen  on  the  back  of  the  pharynx,  on  a  faucial 
pillar,  or  on  the  free  edge  of  the  soft  palate.  It  is 
superficial,  movable,  covered  with  a  thin,  dirty,  ereen- 
ish-gray  or  bro\%*ni8h-CTay  pellicle  of  slouch.  This  is 
apparently  the  initial  lesion.  The  pellicle  breaks  down 
and  leaves  an  ulcer  which  steadily  increases,  advancing 
up  the  throat  into  the  posterior  nares.  The  disease 
besins  in  the  soft  parts,  but,  after  reaching  the  soft 
pamte  and  eating  its  way  through  its  entire  thickness, 
attacks  the  bone  of  the  palate  and  nasal  septum,  finally 
destroying  them.  The  serpi^nous  ulceration,  after 
beinff  thus  active  and  advancing  for  months  or  years, 
usually  arrests  itself  at  this  stage,  the  ulcers  healing, 
and  leaves  the  victim  with  no  septum,  the  nasal  cartilai^ 
and  skin  fallen  in,  the  nose  and  mouth  one  large  cavity. 
The  faucial  opening  is  apt  to  be  narrowed  by  cicatricial 
tissue,  making  deglutition  difficult.  The  disease  rarely 
advances  downward  from  the  pharynx,  the  laryiix 
is  only  exceptionalljr  affected  and  phonation  remains 
norinal,  though,  owin^  to  palatal  destruction,  the 
Quality  of  the  voice  is  deranged  and  articulation  is 
aefective,  the  speech  being  affected  precisely  as  in  any 
case  of  cleft  palate.  There  are  no  constitutional  symp- 
toms. The  patients,  if  they  were  so  in  the  first  place, 
remain  weli-fleshed,  strong,  and  able  to  follow  their 
usual  avocations.  ^  The  disease  process  having  ceased, 
the  patient  carries  its  marks,  in  palatal  bone  destruction 
and  pharyngeal  scar  tissue,  to  old  age.  In  a  few  of  the 
cases,  fewer  than  ten  per  cent,  of  them,  the  process  is 
not  arrested  at  this  stage,  and  the  ulceration  destroys 
the  cartilage  and  skin  of  the  nose  and  advances  upon  the 
face.  In  about  twenty-five  per  cent,  of  the  cases  (21 
out  of  the  81  cases  in  Mink  and  McLean's  series)  the 
process  extends  up  through  the  nasal  ducts  into  the 
conjunctivae,  where  it  produces  in  the  eyelids  granula- 
tion tissue  at  first,  scar  tissue  afterward,  with  ultimate 
inability  to  close  the  eyes,  keratitis  and  blindness  fre- 
cjuently  resulting.  The  tongue  appears  never  to  be 
involved.  The  upper  lip  usually  remains  as  a  bridge, 
in  cases  in  which  the  nose  has  been  destroyed,  and 
through  the  anterior  nares  one  looks  into  the  mouth  and 
throat.  Even  in  tliese  most  extensive  and  aggravated 
cases,  however,  there  is  no  evident  impairment  of  the 
general  healtli. 

Diagnosis. — Rhinopharyngitis  mutilans  must  be  dis- 
tinguished from  Icfyrosj/  by  the  tendency  to  a  spontaneous 
cure,  the  absence  of  leprous  lesions  elsewhere,  and  the 
absence  of  the  lepra  bacillus;  from  tulyerculosis  by  the 
non-existence  of  tuberculosis  in  other  parts  of  organs, 


the  infrequency  of  downward  extension  and  laryngeal 
involvement,  the  peculiar  tendency  to  extension  through 
the  nasal  ducts  and  involvement  of  the  eyehds,  and  the 
absence  of  the  tubercle  bacillus  in  the  lesions;  from 
acquired  syphilis  by  the  absence  of  any  signs  or  history 
of  primary  or  secondary  syphilis  and  by  the  onset  of 
the  disease  in  infancy  and  childhood;  from  hereditary 
syphilis  by  the  absence  of  any  of  the  signs  of  that 
disease  and  by  its  incidence  in  the  healthy  children 
of  healthy  parents.  In  its  endemic  areas  where  its 
prevalence  is  a  familiar  fact  the  diagnosis  presents  no 
difficulty. 

Prognosis. — In  natives  who  are  well  provided  with 
the  necessaries  of  life,  who  live  in  comparatively  good 
hygienic  surroundings,  and  who  can  be  kept  under 
observation  and  treatment,  a  favorable  prognosis  can 
be  given  for  most  cases.  In  children  of  five  years  or  less 
the  onset  of  the  disease  is  apt  to  be  sudden,  and  accom- 
panied by  moderate  or  high  fever,  and  to  result  in  death 
within  a  very  few  days.  The  term  "fulminating"  has 
been  applied  to  these  fatal  cases  in  infancy  and  child- 
hood. 

Treatment. — ^Whether  or  not  the  process  be  due  to 
some  specific  infection,  it  is  at  any  rate  difficult  to 
arrest,  especially  in  cases  where  the  serpi^nous  ulcera- 
tion has  advanced  into  the  nares  ana  is  difficult  of 
access.  In  the  few  cases  seen  early,  when  the  disease 
is  limited  to  the  phar^mx,  and  in  the  still  rarer  cases  in 
which  its  beginning  is  visible  in  the  anterior  nares, 
cauterization  with  the  silver  nitrate  stick  may  be 
practised.  Spraying  with  hydrogen  peroxide  is  effective 
in  removing  the  sloughing  sunace  of  the  ulcer  and 
developing  a  healthy  granulating  surface.  Granulation 
may  be  stimulated  by  the  application  of  tincture  of 
iodine.  The  use  of  a  detergent  and  stimulating  gargle 
is  beneficial.  In  some  cases  iron  and  tonics  may  oe 
useful.  Potassium  iodide  internally  in  full  doses  is 
usually  well  borne  and  seems  to  do  good  in  some  cases. 

J.  F.  Leys. 
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ROENTGEN  RAYS,THE  PATHOLOGICAL  CHANGES 
PRODUCED  BY.— In  the  twelve  years  that  have 
elapsed  since  Roentgen  announced  the  discovery 
(November,  1895)  of  tlie  rays  that  now  bear  his  name, 
clinical  medicine  has  \^^tncssed  a  remarkable  applica- 
tion of  the  new  physical  agent  along  diagnostic  and 
thera|>eutic  lines.  Practically  ever^'  branch  of  clinical 
medicine  has  seen  a  vigorous  utilization  of  the  rays, 
either  experimentally  or  empirically;  and,  as  is  usually 
the  case  with  a  new  discovery,  over-zeal  has  played  a 
very  important  part  in  the  prominence  given  to  this 
new  therapeutic  agent.  Without  any  actual  knowledge 
of  the  effects  of  the  rayi  upon  the  human  organism,  such 
as  could  be  gained  from  animal  experimentation,  great 
numbers  of  practitioners  took  blindly  into  their  hands 
an  agent  that  we  now  know  to  1k'  one  of  great  power,  in 
so  far  as  its  action  upon  the  cells  of  the  body  is  con- 
cerned. As  the  result  of  such  an  empirical  use  there  has 
gradually  accumulated  a  large  amount  of  clinical  evi- 
dence of  tissue-changes  produced  by  Roentgen  irradia- 
tion, some  of  these  tissue-changt's  being  of  a  severe  or 
danjjerous  nature,  while  others  are  of  definite  thera- 
peutic value.  To  painful  experience  rather  than  to  the 
results  of  experimental  work  do  we  owe  the  chief  part 
of  our  knowledge  concerning  the  action  of  the  rays  upon 
the  skin  and  its  structures,  the  sexual  glands,  etc. 

In  the  case  of  some  of  these  changes  the  delay  as  to 
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their  recognition  waa  the  result  of  the  fact  that  they 
either  manifested  themselves  at  a  late  period  after  the 
treatment,  or  v/ere  of  such  a  nature  that  for  a  long  time 
their  association  with  the  cause  was  not  evident.  Thus 
the  sterility  occurring  in  Roentg^n-ra^  operators  existed 
for  a  long  time  before  its  relationship  to  the  ra^rs  was 
recognized.  For  some  time  after  the  introduction  of 
the  rays  into  clinical  work  the  doubt  was  expressed  by 
numerous  workers  in  this  line  as  to  the  ability  of  the 
rays  to  produce  any  effects  upon  the  organism  other 
than  those  of  a  local  nature.  It  had  early  been  dis- 
covered clinically  that  the  exposure  of  the  skin  to  the 
prolonged  action  of  the  rays  might  be  followed  by  de- 
pilation  associated  with  degenerative  and  inflammatory 
changes  that  were  regarded  as  somewhat  analogous  to 
severe  burns;  but  it  was  affirmed  on  many  sides  that 
the  rays  did  not  affect  the  internal  organs.  Naturally 
the  first  pathological  studies  of  the  effects  of  Roent^n 
irradiation  were  concerned  with  the  changes  occurring 
in  the  skin  structures  in  the  so-called  **  bum."  These 
studies  were  not  very  extensive,  nor  did  they  excite 
much  interest.  The  field  apparently  did  not  seem  to 
be  acn  attractive  one  to  patnologists,  probably  for  the 
reason  that  the  cUnical  use  of  the  rays  was  so  largely 
empirical  and  the  therapeutic  results  so  doubtful  or 
contradictory.  Consequently  very  few  experimental 
investigations  as  to  the  effects  of  Roentgen  irradiation 
were  carried  out  during  the  first  six  years  of  clinical 
work  with  the  rays.  Not  until  the  remarkable  symp- 
tomatic cures  of  leukaemia  due  to  x-ray  treatment  were 
reported  by  some  workers  was  the  experimental  study 
of  the  changes  folloi^-ing  Roentgen  irradiation  begun  in 
earnest,  numerous  important  contributions  being  then 
made  to  our  knowledge  upon  the  subject.  As  a  result  the 
last  four  years  have  seen  a  distinct  change  in  the  attitude 
of  chnicians  toward  the  question.  The  power  of  the 
rays  to  produce  important  changes  in  deei>-seated 
organs,  to  affect  the  general  metabolism  of  the  bodv, 
and  to  give  rise  to  conditions  of  toxaemia  is  now  generally 
recognized;  and,  in  recognition  of  the  dan^rs  attending 
their  use,  operators  are  now  protecting  their  own  bodies 
and  employing  much  greater  care  in  the  diagnostic  and 
clinical  use  of  this  powerful  agent. 

An  analysis  of  tne  literature  concerning  the  effects  of 
Roentgen  irradiation  upon  living  tissues  shows  that 
observations  of  such  action  have  been  made  in  the  case 
of  the  majority  of  the  organs  and  tissues.  It  will  be 
convenient,  therefore,  to  class  these  effects  according 
to  the  part  involved. 

General  Effects. — Numerous  cases  have  been  reported 
of  general  disturbances  resulting  from  Roentgen  irradia- 
tion, in  the  form  of  such  symptoms  as  fever,  headache, 
dizziness,  insomnia,  restlessness,  vasomotor  disturbances, 
cardiac  palpitation  and  irregularity,  gastric  pain,  dis- 
turbances of  appetite  and  digestion^  etc.  Profound 
symptoms  of  intoxication  occasionallv  follow  exjxjsures, 
even  when  these  are  brief.  Edsall  has  seen  deatli 
result  in  two  cases  following  one  exposure,  and  a  severe 
illness  in  a  third  case.  Such  a  severe  general  reaction 
is  most  Ukely  to  occur  in  an  individual  suffering  from 
ansmia,  nephritis,  or  other  toxic  condition.  These 
general  symptoms  are  of  the  nature  of  an  intoxication, 
and  the  condition  is  now  generally  spoken  of  as  the 
x-ray  toxic  reaction.  Aside  from  cfirect  damage  to  the 
nervous  or  circulatonr  systems  by  the  rays,  the  general 
symptoms  partake  of  the  nature  of  a  proteid  intoxica- 
tion: that  is,  of  an  intoxication  due  to  the  products  of 
protein  disintegration.  Such  a  destruction  of  nucleo- 
protein  we  know  takes  place  throughout  the  irradiated 
portions  of  the  body,  particularly  in  the  spleen,  bone- 
marrow,  and  lymph-nodes.  Evidences  of  this  destruc- 
tion are  seen  in  tne  urine  in  a  greatly  increased  total 
nitrogen  output,  with  a  relatively  large  output  of  uric 
acid,  purin  bases,  and  phosphates.  Following  this 
severe  disturbance  of  metabolism  there  may  be  added 
a  secondary  intoxication  due  to  injury  to  the  excretory 
organs,  the  kidneys  in  particular.  In  the  case  of 
small  animals  exposed  experimentally  a  continuous  ex- 


posure of  two  hours  or  longer  causes  death  within  ten 
to  twelve  days  ^ith  symptoms  of  a  severe  general  in- 
toxication. 

Skin, — Irradiation  of  the  surface  of  the  body  causes, 
after  prolonged  or  repeated  exposures,  an  indi\idual 
form  of  dermatitis  ("burn"),  characterized  by  a  grad- 
ually developing  hyjjersemia  and  severe  pain,  burning 
and  itching,  and  pigmentation.  If  the  exposure  has  not 
been  too  severe  the  changes  in  the  skin  may  go  no 
further,  the  hyfjera^mia  disappears  slowly,  the  epidermis 
desquamates,  and  there  is  a  slow  return  to  an  approxi- 
mately normal  condition.  The  affected  part  is  usuallv 
less  elastic  than  normal  and  shows  a  tendency  to  crack 
or  to  become  secondarily  infected.  The  area  may 
become  excessively  pij^mented  or  the  normal  pigment 
may  be  lost.  The  hairs  are  shed  and  the  finger-nails 
become  thinner  or  may  also  be  lost.  Various  stag?es  and 
degrees  of  x-ray  dermatitis  may  be  called  out  in  dif- 
ferent indixnduals  by  apparently  the  same  degree  of 
exposure.  Repeated  sHgnt  exposures  may  cause  no 
other  change  than  excessive  pigmentation  or  a  loss  of 
the  hair.  A  re-pigmentation  of  white  hair  has  been 
observed  after  irradiation.  An  erythema  followed  by 
eczema  has  been  seen  to  follow  irradiation  not  only  in 
the  portions  of  the  skin  directly  exposed  but  also  at 
some  distance  from  these. 

In  more  severe  cases,  after  extended  exposure,  the 
skin  becomes  dark-red  and  oedematous  with  the  forma- 
tion of  blebs  and  exfoliation  of  the  epidermis,  and  an 
ulcer  results  which  shows  but  slight  tendency  to  heal. 
Secondary  infection  may  occur  and  the  lesion  become 
gangrenous  or  suppurative  in  character.  In  spite  of 
all  treatment  extensive  destruction  of  the  affected 
region  may  take  place;  and  amputation  may  be  rendered 
necessary  or  death  may  result.  In  a  number  of  cases 
squamous-celled  carcinoma  has  been  observed  to 
develop  in  a  chronic  x-ray  bum  and  the  patient  has 
finally  succumbed  to  the  neoplasm. 

Since  the  changes  in  the  skin  were  the  first  ones 
recognized  clinically  as  due  to  the  action  of  Roentgen 
rays,  they  were  also  the  first  ones  to  be  studied  micro- 
scopically and  experimentally.  Marcuse,  in  1896,  was 
the  first  to  study  the  changes  in  the  hairs  occurring  in  a 
case  of  Roentgen-ray  alopecia  and  dermatitis.  He 
found  the  roots  of  the  hairs  to  be  fibrillated,  the  sheath 
swollen,  the  basal  cupping  absent,  and  the  character- 
istic structure  of  the  nair-shaft  and  medulla  destroyed. 
In  1897  Gilchrist  examined  pieces  of  skin  taken  from 
the  fingers  of  a  case  of  x-ray  dermatitis  and  found  the 
microscopic  picture  of  a  chronic  dertnatitis  with  ex- 
cessive pigment  formation.  Oudin,  Barth^lemy,  and 
Darier  studied  the  changes  occurring  in  experimental 
x-ray  alopecia  in  guinea-pigs,  and  noted  a  nearly  com- 
plete atrophy  of  the  hair-structures  and  glands,  but  no 
changes  in  the  blood-vessels  or  nerves  could  be  ascer- 
tained. Kibb^  in  the  same  year  examined  micro- 
scopically a  piece  of  skin  excised  from  an  x-ray  bum, 
ana  noted  degeneration  of  the  nuclei  of  the  epitheUum 
of  the  lower  layers  of  the  epidermis  with  eWdences  of  a 
slight  inflammatory  reaction  in  the  corium.  In  1898 
Unna  found  that  the  collagenous  tissue  of  an  irradiated 
area  showing  reddening  and  pigmentation  no  longer 
reacted  to  stains  in  a  normal  manner  but  had  become 
basophile.  Jutassy,  in  1899,  confirmed  experimentally 
in  rabbits  the  changes  found  by  Oudin,  Barthelemy, 
and  Darier. 

Gassmann  from  a  careful  microscopic  study  of  a 
deep  x-ray  ulcer  came  to  the  conclusion  that  the  essen- 
tial cause  of  the  ulcer  and  its  slow  healing  was  to  be  found 
in  a  marked  degeneration  and  vacuolization  of  the  intima 
and  muscularis  of  the  vessels  of  the  cutis  and  subcutis. 
Lion,  in  1901,  also  noted  vascular  changes  in  the  form 
of  vacuolization  and  endothelial  prohferation  in  the 
vessels  of  irradiated  skin  and  in  the  neighborhood  of 
x-ray  ulcers.  A  more  important  study  of  the  effects  of 
Roentgen  ravs  upon  the  skin  was  made  in  1902  by 
Scholtz.  Using  young  pigs  he  found  that  irradiation 
of  the  skin   caused  primarily  a  degeneration  of  the 
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cellular  elements,  while  the  connective-tissue  elements 
were  only  secondarily  involved  in  the  reactive  inflam- 
mation. Numerous  other  writers  (Rudis-Jicinsky,  Gass- 
mann.  et  al.)  have  made  contributions  to  our  knowledge 
of  x-ray  bums  and  ulcers.  Some  of  these  have  attributed 
the  lesions  to  changes  occurring  in  the  blood-vessels  or 
nerves;  but  the  present  trend  of  opinion  is  to  the  effect 
that  the  cellular  elements,  particularly  the  epitheUum 
of  the  hair-follicles  and  the  lower  layers  of  the  epidermis 
and  the  wandering  cells,  are  damaged  or  killca  by  the 
rays,  while  the  connective-tissue,  elastic  tissue,  bUxxi- 
vessels,  and  muscle  are  apparentlv  not  injured  primarily 
to  any  great  extent,  but  are  involved  in  the  reactive  in- 
flammation. The  destruction  of  the  rudimentary 
lymph-nodes  in  the  skin  may  account  for  the  slow 
development  of  the  inflammatory  reaction  in  some 
cases;  in  others  there  is  time  between  the  exposures 
for  a  regeneration  of  the  injured  cells.  After  rejieated 
injury  the  regenerative  power  may  be  lost  and  with  the 
death  of  the  cells  the  aj-ray  ulcer  is  gradually  formed. 
Its  slow  healing  is  due  to  the  damage  to  tlie  nerve- 
tnmks,  blood- vessels,  etc.,  of  the  nei^boring  piirts. 

Circulatory  System. ^-Changies  in  the  heart-muscle  due 
to  irradiation  have  not  yet  been  describetl.  Cardiac 
disturbance  following  prolonged  or,  rarely,  even  short 
exposures  has  been  reported.  Irregularity,  palpitation, 
and  even  a  fatal  cardiac  insuflRciency  have  been  ob8er^•ed 
in  these  cases.  It  can  not  be  said  at  the  present  time 
whether  these  symptoms  are  the  result  of  the  action  of 
the  rays  on  the  heart-muscle  or  the  nervous  system,  or 
on  both. 

Vacuolization  and  degeneration  of  the  endothelium 
of  the  superficial  blood-vessels  have  been  noted  in  x-ray 
lesions  ot  the  skin.  Similar  changes  have  also  been 
found  in  deeper  blood-vessels  in  cases  treated  over  a 
long  period  of  time.  Obliteration  of  the  vessel-lumen, 
thickening  of  the  intima,  hyaline  change,  etc.,  also  occur 
in  such  vessels.  Accordmg  to  Halkin  the  earliest 
changes  perceptible  in  irradiated  skin  are  to  be  found 
in  the  capillaries.  On  the  third  day  after  the  irradiation 
these  are  dilated,  by  the  seventh  day  the  endothelial 
cells  are  swollen,  and  by  the  twelfth  day  they  show 
vacuolizations. 

Blood. — The  action  of  Roentgen  rays  upon  the  blood 
has  been  studied  by  a  number  of  writers.  Baemiann 
and  Linser  could  find  no  change  in  irradiateil  blood  and 
red  corpuscles.  Irradiation  of  the  corpuscles  did  not 
affect  tne  hrrmoljrtic  action  of  hemolytic  sera,  nor  di(l 
it  alter  the  action  of  non-ha?molytic  sera.  The  irradia- 
tion of  sera  caused,  however,  a  loss  in  ha^molytic  power 
toward  non-irradiated  red  corpuscles.  Milchner  and 
Mosse  confirmetl  the  resistance  of  the  red  cells  to  irradia- 
tion. On  the  other  hand,  Joseph  and  Kurpjuwcit  found 
well-marked  changes  in  the  red  cells  taken  from  a 
leukjpmic  patient  and  exposed  in  Htro  for  thirty  minutes. 
Grawitz  noted  the  diminished  resistance  to  hypertonic 
solutions  of  the  white  cells  from  a  case  of  irradiated 
leukirinia.  Aulxirtin  and  Beaujard  noted  that  in 
leukaemia  the  white  cells  increased  in  number  inmiedi- 
ately  after  the  irradiation  and  then  fell  below  the 
original  nimil)er.  When  repeated  exposures  were 
given  the  {>rimary  increase  did  not  occur,  and  the  fall 
took  place  immediately.  Gramegna  and  C^iiadrone 
showecl  that  tlie  red  corpuscles,  aside  from  a  slight 
decrease  in  physical  resistance,  were  not  altered  bv 
irradiation.  The  hiemoglobin  was  not  affected.  Both 
the  specific  density  and  the  coagulability  of  the  blood 
were  increas<'d.  The  mononuclear  and  polyniorplionu- 
clear  white  cells  were  diminished  in  numl)er,  and  frag- 
mentation and  degenerative  changes  were  noted  in  lM)th 
nuclei  and  protoplasm.  According  to  ex|XTimental  in- 
vestigations by  Briganti-Colonna  irradiation  is  rapablo 
of  inhibiting  leucocytosis,  and  in  animals  irradiated 
after  the  leucocytosis  had  reached  its  acme  the  ninnher 
ofj  white  cells  was  diminished.  The  polymorphonucli'ars 
were  chiefly  affected.  According  to  Lefmann  the  lym- 
phocj'tosis  occurring  after  injections  of  pilocarpine  ran 
be  inhibited  by  irradiation. 


^  In  cases  of  myelogenous  leukaemia  repeated  irradia- 
tions may  reduce  the  number  of  the  white  cells  down 
to  normal,  while  the  relative  proportion  of  the  different 
fonns  may  be  brought  back  nearly  to  the  normal  con- 
dition. A  similar  effect  may  be  seen  in  lymphatic 
leuksemia,  although  the  reaction  is  not  so  marked  as  in 
the  myehemic  lorm.  Cases  have  been  rep)orted  in 
which  under  irradiation  the  blood-picture  of  leuksemia 
was  transformed  into  that  of  pernicious  anzemia.  The 
writer  has  also  seen  a  lymphatic  leukaemia  develop  in  a 
case  of  Hodgkin's  disease  in  which  frequent  irradiations 
had  greatly  reducetl  the  size  of  the  cervical  and  axillary 
glands.  According  to  Hynek  cases  of  pernicious 
anaemia  may  be  cured  by  irradiation  as  the  result  of  the 
lymphocytolytic  action  of  the  rays  upon  the  bone- 
marrow. 

Blood-forming  Organs. — The  investigations  of  Heineke, 
Warthin,  and  others  have  revealed  the  remarkable  action 
of  x-rays  upon  the  spleen,  lymph  glands,  and  bone- 
marrow.  Tne  rays  have  a  selective  action  upon  lym- 
phoid, myeloid,  and  epithelioid  cells,  causing  in  these  a 
nuclear  ciisintegration.  fattv  or  hydropic  degeneration, 
and  necrosis.  Through  prolonged  exp)osures  practically 
all  the  lymphoid  tissue  of  the  spleen  may  be  destroyed, 
not  only  in  small  animals  but  also  in  the  case  of* the 
human  body.  The  destruction  of  lymphoid  tissue  is 
more  markea  in  the  spleen  than  in  tlie  lymph  glands  or 
bone-marrow.  The  cells  chiefly  affected  by  the  rays 
are  the  small  and  large  lymphocytes  and  the  myelocytes. 
The  polymorphonuclear  cells  are  aff"ected  to  a  less 
degree.  In  tne  spleen  the  lymphoitl  cells  may,  after 
prolonged  or  rep<'ated  exiK>sures,  completely  disappear 
from  the  Malpi^nian  follicles,  so  that  the  latter  api)ear 
as  Hghtly-staining  areas  ma<le  up  of  large  vacuolated 
epithelioid  cells. 

Even  after  one  short  exposure  extensive  Ivmpho- 
cytolysis  may  be  seen  in  the  spleen  of  the  ratbit  or 
guinea-pig.  In  white  mice  or  rats  exposed  for  half  an 
hour  and  killed  immediately,  extensive  fragmentation 
of  the  nuclei  of  the  Ijinphoid  cells  of  the  spleen  could  be 
seen.  When  killed  within  two  to  eight  hours  after  the 
exposure  the  disinte^ation  was  very  marked;  many 
fields  containing  nothing  but  "cliromatin  dust."  all  the 
lymphocytes  showing  more  or  less  disintegration.  After 
ten  to  fifteen  hours  the  disintegrateil  chromatin  becomes 
collected  in  clumps,  phagocytes  appear,  and  evidences  of 
regeneration  are  seen.  Nevertheless  the  effects  of  the 
irra<liation  last  for  some  time  and  are  not  immethately 
followed  by  a  return  to  the  normal  condition.  Ex- 
posures of  five  hours  or  mon^  cause  great  ilestruction  (;f 
tiie  splenic  lymphoid  tissue  an<l  regeneration  is  not  mani- 
fest even  when  the  animals  live  ten  days  after  the 
exposure.  All  the  animals  exposed  so  long  died  witl'in 
twelve  days  after  exhibiting  symptoms  of  severe  in- 
toxication. There  is  no  latent  perioil  in  the  effects 
of  irradiation.  The  damage  to  the  lymphocytes  may 
be  seen  microscopically  fourtet'u  minutes  after  the  ex- 
pr^sure  and  the  disintegration  of  the  nuclei  continues 
tor  several  days.  The  same  changes  occur  in  the  lymph 
glands  and  btme-marrow  an<l  the  free  cells  of  the  tissues 
and  blooil  are  likewise  damaged  or  destroyed. 

In  the  case  of  a  hiunan  body  a  lymph  gland  may  be 
completely  destroved  by  repeated  irradiations.  Tlie 
first  changes  noted  are  nuclear  disintegratit»n  and  fatty 
tlegeneration  of  the  cells.  This  leads  ultimately  tc;  a 
complete  nt'crosis  of  the  lymjjlioi^l  tissue,  so  that  the 
gland  may  come  to  consist  of^  a  small  area  of  gram:lar 
debris  surrounded  by  a  thickened  capsule  shov.  ing 
inflammatory  reaction.  Regeneration  or  new-fornuition 
of  lymphoid  tissue  may  occur  outside  the  capsule  in  the 
neighboring  adipose  tissue.  The  changes  in  the  bone- 
marrow  are  of  the  same  uatun^  but  are  less  marked. 
The  lymphocytes  and  myelocytes  pn'sent  the  same  de- 
generative  or  necrotic  changes.  The  nuclealeil  red  blo<xl 
cells  are  apparently  not  (iestrov(»(l.  and  only  after  rejKMit- 
ed  exj)osures  is  their  number  uirninished.  It  is  probable 
that  their  parent  cells  are  destroyed,  since  ultimately  all 
the  elements  of  the  marrow  disappear.     The  disappear- 
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anoe  of  the  nucleus  from  the  normoblasts  is  apparently 
hasieflied. 

The  atypical  lymphocytes  and  myelocytes  found  in 
the  spleen,  lymph  nodes,  and  bone-marrow  in  leukaemia, 
Hod^n's  disease,  lymphocytoma,  etc.,  are  particularly 
susceptible  to  the  innuence  of  the  rays,  and  great 
numbers  of  these  cells  may  be  killed  during  an  exposure. 
In  consequence  there  must  be  thrown  into  the  circulation 
a  great  amount  of  products  arising  from  protein  des- 
truction, and  in  its  adjustment  to  this  condition  the 
general  metaboUsm  of  the  body  must  be  greatly  dis- 
turbed. Evidences  of  this  disturbance  are  seen  m  the 
development  of  a  condition  of  toxaemia  with  such  symp- 
toms as  fever,  vertigo,  cardiac  irregularity,  gastric  pain, 
diarrhoea,  etc.  The  urine  shows  a  great  increase  in  the 
total  nitro^n  output.  Repeated  exposures  increase 
this  toxaemia  and  may  lead  to  a  fatal  issue  directly  or 
through  renal  changes  produced  bv  the  excretion  of 
poisons.  Large  lymph  glands  may  be  quickly  reduced 
m  size,  and  on  microscopical  examination  be  found  to 
be  completely  necrotic  as  the  result  of  the  destruction 
of  the  atypical  Ivmphoid  or  epithelioid  cells.  In  the 
<;as3  of  the  spleen  Large  areas  of  necrosis  may  be  produced. 
Blood-vessels  in  the  neighborhood  of  such  necrosed 
areas  may  rupture  and  fatal  haemorrhage  result.  The 
leucolysis  produced  by  Roentgen  irradiation  persists 
for  several  days  or  weeks  after  the  exposures.  This 
persistent  destruction  of  the  white  cells  has  been  ex- 
plained as  being  due  to  the  formation  of  a  "leuco- 
toxin"  and  a  number  of  observers  has  apparently 
demonstrated  the  presence  of  such  a  toxin  in  the  sera 
of  irradiated  animals  (Curschmann  and  Gaupp,  Capps, 
Helber  and  Linser,  Schmidt  and  G<^ronne,  etc.).  In  the 
<;a.se  of  nephrectomized  animals  it  has  been  shown  that 
the  leucolysis  is  more  rapid  and  marked,  hence  the 
conclusion  that  there  is  a  leucotoxin  produced  that  is 
•excreted  by  the  kidneys. 

The  selective  destruction  of  the  Roent^n  rays  upon 
the  white  cells  and  their  parent  cells  explains  the  symp- 
tomatic improvement  seen  in  cases  of  leukaemia,  etc., 
treated  by  irradiation  (See  Leukaemia,  Treatment  of,  by 
Roentgen  Rays,  in  the  present  volume).  The  limitations 
and  dangers  of  such  a  treatment  are  obvious. 

SexucU  Glands. — Experimental  exposures  of  the  testes 
of  animals  show  that  the  rays  have  a  destructive  action 
upon  the  epithelium  of  the  seminiferous  tubules  as 
shown  by  disintegration  of  the  nuclei,  disorganization 
and  desquamation  of  the  cells.  The  basal  sperma- 
togonia are  especially  affected,  as  are  also  the  derivatives 
of  these  cells.  Many  of  the  tubules  may  come  to  con- 
tain maisses  of  cellular  debris  only.  The  production  of 
8{)ermatozoa  is  cither  greatly  lessened  or  completely 
lost.  Slight  exposures  even,  m  the  case  of  the  human 
testes,  are  followed  by  a  period  in  which  the  semen  shows 
either  numerous  dead  or  distorted  spermatozoa  or  none 
at  all.  The  interstitial  cells  appear  to  be  unchanged. 
In  some  animals  irradiated  for  several  hours  persistent 
priapism  develops  vriih  a  constant  flow  of  seminal  fluid 
containing  clumps  of  dead  spermatozoa.  Gan^ne  of 
the  penis  and  testis  may  result.  The  condition  of 
€Xf)erimental  azoospermia  may  persist  for  many  months 
after  the  exposure,  even  when  this  has  been  of  slight 
degree. 

In  man  numerous  observations  of  oligospermia  and 
azoospermia  and  sterility  have  been  made  in  the  case  of 
workers  in  Roentgen  laboratories.  In  fact  it  is  now 
generally  believed  that  the  great  majority  of  such 
workers  under  the  conditions  existing  a  year  or  so  ago 
were  or  are  still  sterile.  In  the  majority  of  cases  no 
decrease  in  sexual  power  or  desire  has  been  noted  and 
this  has  been  explained  by  the  lack  of  injury  to  the 
interstitial  cells.  In  a  few  cases  only  have  atrophy  of 
the  glands  and  a  loss  of  erectile  power  been  noted. 
Since  the  use  of  proi)er  protection  some  of  these  previ- 
ously sterile  workers  have  regained  their  power  of 
spermatojijenesis;    in  others  the  condition  still  exists. 

From  the  various  cases  reported  it  appears  definitely 
proved  that  a  patient  may  be  rendered  sterile  by  Roent- 


gen rays  without  receiving  direct  irradiation  of  abdomen 
or  perineum,  even  when  the  exposure  is  not  sufficient  to 
cause  a  dermatitis.  A  condition  of  sterility  may  persist 
for  several  years  in  radiologists  with  preservation  of 
virility  and  sexual  ability.  The  absence  of  spermatozoa 
in  such  cases  does  not  indicate  permanent  sterility, 
since  in  some  operators  perfect  protection  from  the  rays 
has  been  followed  by  the  return  of  spermatogenesis 
within  four  months. 

A  similar  destructive  action  is  exerted  by  irradiation 
upon  the  ovaiy.  Numerous  observations,  both  experi- 
mental and  clinical,  have  shown  that  cells  of  the  zona 
pellucida  become  necrotic  and  desquamate  and  that 
the  ripe  ova  are  killed.  The  primordial  ova  in  some 
cases  appear  to  be  affected,  m  others  not.  Halber- 
staedter  oelieves  that  the  ovaries  are  much  more  sensi- 
tive to  the  rays  than  are  the  testes.  He  found  that 
irradiation  caused  a  great  diminution  in  the  size  of  the 
organs.  Foveau  and  Courmelle  observed  cessation  of 
the  menses  and  atrophy  of  the  ovaries  in  thirty  cases 
of  myofibroma  of  tne  uterus  treated  by  irradiation. 
Other  instances  of  sterility  similarly  produced  in  the 
woman  have  been  reportea. 

Effects  upon  Development. — Bardeen  found  experi- 
mentally that  irradiation  causes  premature  deatn  of 
spermatozoa.  Eggs  fertiUzed  by  spermatozoa  exposed 
for  a  long  period  either  do  not  develop,  or  give  nse  to 
monsters.  He  concludes  that  nuclear  substance  may 
be  so  altered  by  irradiation  that  after  a  latent  period 
it  will  call  forth  abnormalities  in  development.  An 
injury  to  spermatozoa  by  Roentgen  rays  may  be  of  such 
a  nature  that  the  spermatozoa  sunnve,  and  are  capable 
of  fertilization,  but  the  ova  fertilized  by  them  develop 
into  monsters.  Hippel  and  Pagenstecher  found  ex- 
perimentally that  irradiation  of  the  young  embryos  of 
rabbits  killed  the  embryos,  or  in  case  tney  survived 
the  young  showed  various  malformations  or  died  soon 
after  birth.  Abortion  has  been  observed  in  the  human 
female  as  the  result  of  irradiation. 

Bordier  found  that  irradiation  of  silkworms  caused  the 
latter  to  become  stunted  in  growth,  darker  in  color,  and 
less  active.-  Such  caterpillars  produced  smaller  cocoons 
and  the  majority  of  the  larvae  ciied;  very  few  passed  into 
the  complete  pupa  state  and  none  reachea  a  perfect 
transformation  into  the  moth  stage.  Perthes  found 
that  the  irradiation  of  one  wing  of  a  young  chick  caused 
a  marked  inhibition  of  growth  in  the  irradiated  wing, 
so  that  it  lagged  far  behind  the  other  in  its  development, 
both  the  bones  and  the  feathers  being  affected.  He 
noted  also  that  the  irradiation  of  a  nealing  wound 
caused  a  delay  in  cicatrization.  Inhibition  of  growth 
due  to  irradiation  has  also  been  observed  in  man. 
Oilman  and  Baetjer  found  that  the  eggs  of  Amhlystonia 
after  irradiation  gave  rise  to  embryos  showing  no 
external  mouths.  Chicks  developed  in  eggs  exposed  to 
the  rays  showed  malformations  of  the  occipital  region 
and  extremities,  the  feathers  being  abnormally  dis- 
tributed in  patches  over  the  body.  On  the  other  hand, 
Schwarz  found  that  irradiation  caused  no  inhibition  of 
growth  in  the  eggs  of  the  sea-urchin. 

Effects  upon  the  Nervous  System. — In  animals  exposed 
experimentally  for  relatively  long  periods  of  time,  marked 
nervous  symptoms  rapidly  develop.  Blindness,  paralysis, 
and  coma  are  the  most  important  of  these  nervous 
phenomena,  and  the  question  as  to  whether  they  are  the 
result  of  changes  produced  directly  upon  the  nervous 
tissues  by  the  rays  or  are  the  result  of  the  toxaemia 
arising  from  the  disintegration  of  protein  cannot  be 
answered  at  the  present  time.  Kienboch  attributed 
the  marked  nervous  symptoms  to  an  inflammation  of 
the  central  nervous  eystem.  Seldin  foimd  an  intense 
injection  of  the  meninges  in  white  mice  dying  after 
irradiation,  with  paresis  of  the  posterior  extremities. 
In  larger  animals  such  changes  were  not  found.  Birch- 
Hirschfeld  found  in  exposed  rabbits  a  necrosis  of  the 
cells  of  the  retina  and  a  secondary  atrophy  of  the  optic 
nerves.  Inflammation  of  the  periphery  nerves  is  seen 
in  and  about  x-ray  lesions  of  the  skin. 
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Kidjieys. — Wartliin  has  sho\^ii  experimentally  that 
transitory  nuclear  changes  may  be  produced  in  the 
renal  epithelium  after  slight  exposures.  After  prolon^d 
exposures  these  changes  are  more  marked,  appeanng 
as  a  cloudy  swelling  associated  with  albuminuria  In  the 
kidneys  of  human  cases  of  leukaemia,  lymphocytoma, 
and  Hodgkin's  disease  treated  by  irradiation  over 
relatively  long  periods  of  time  he  found  marked  de- 
generative changes  and  atrophy  associated  with  ex- 
tensive deposits  of  lime  salts.  As  such  changes  are  not 
found  in  untreated  cases  of  these  diseases  it  is  fair  to 
assume  that  they  resulted  from  the  treatment,  probably 
from  the  excretion  of  poisons  produced  by  continuous 
protein  disintegration,  out  they  may  be  also  to  some 
extent  dependent  upon  the  direct  action  of  the  rays. 
In  common  ^-ith  Easall  the  writer  has  called  attention 
to  tlie  possible  exacerbation  of  a  nephritis  by  means 
of  Roentgen-ray  treatment. 

Intestine. — Experimentally  an  increased  formation  of 
mucus  can  be  produced  throughout  the  intestine  by 
repeated  or  prolonged  irradiation.  The  writer  has  seen 
in  a  case  of  lymphatic  leukaemia  treated  for  a  long 
period  with  abdominal  exposures  a  most  extraordinary 
formation  of  a  mucoid  material  throughout  the  entire 
intestine,  associated  with  a  large  mucocele  of  the 
appendix. 

Up  to  the  present  time  no  thorough  studies  have  been 
made  of  the  effects  of  irradiation  upon  the  liver,  pan- 
creas f  adrenals y  and  the  remaining  internal  organs.  In 
the  case  of  the  mammary  gland  marked  atrophy  has  been 
seen  to  follow  irradiation;  and  atrophic  cnanges  occur 
in  the  salivary  glands  and  glands  of  the  skin  as  the  result 
of  repeated  irradiations,  even  when  these  are  of  slight 
degree. 

Effects  upon  Bacteria, — The  experimental  studies  car- 
ried out  by  various  investigators  as  to  the  action  of  the 
rays  upon  bacteria  have  given  only  negative  results. 
No  inhibitory  or  bactericidal  action  has  been  positively 
demonstrated.  Nevertheless  some  clinicians  assert  that 
the  rays  have  destructive  action  upon  tubercle  and 
lepra  bacilli  in  the  skin.  These  statements  need  further 
confirmation. 

Protozoa. — Schaudinn  found  that  amoebsD  exposed  to 
Roentgen  rays  soon  became  spherical  and  smooth,  took 
up  water,  and  became  so  swollen  as  to  burst  in  an 
explosive  manner.  At  the  end  of  ten  hours  all  the 
amcebae  exposed  became  converted  into  small  heaps  of 
granules.  Joseph  and  Prowazek  found  that  Paramecia 
and  Daphnia  showed  a  negative  tropism  toward  the 
rays.  In  the  case  of  Paramecia  certain  changes  occurred 
that  could  Ixj  interpreted  only  as  of  the  nature  of  an 
injury  or  exhaustion.  On  the  other  hand,  Ross  found 
that  prolonged  exposure  caused  no  changes  in  try- 
panosomes. 

Action  upon  Pathological  Conditions. — The  application 
of  Roentgen  irradiation  to  the  treatment  of  neoplasms, 
lupus,  leprosy,  leukieniia.  pseudoleuksemia,  exoph- 
thalmic goitre,  etc.,  is  basecl  upon  the  destructive  action 
of  the  rays  on  voung  and  growing  « ells.  No  specific 
curative  action  lias  been  demonstrated;  the  cause  of 
the  disease  is  not  affected;  the  cellular  proliferation 
resulting  from  its  action  is  alone  influenced.  Synii>- 
tomatic  cures  rather  than  essential  ones  are  therefore 
to  be  looked  for  in  these  conditions.  Pathological 
proliferations,  excess  of  growth,  etc.,  are  the  conditions 
suitable  for  treatment  by  this  method.  It  is  contra- 
indicated  in  conditions  in  which  severe  ceUular  tlamage 
has  already  occurred,  or  in  conditions  in  which  a  stimu- 
lation of  the  regenerative  powers  of  a  tissue  is  tlesired. 

The  nature  of  the  destructive  action  of  the  rays  upon 
nuclei  has  been  variously  explained.  No  one  of  the 
different  theories  given  is  acceptable,  however.  Several 
writers  assert  that  cholin  produces  in  lymphoid  tissues 
the  same  changes  seen  after  irradiation,  and  they 
ascribe  to  the  rays  a  "corrosive  action."  The  dis- 
integration of  the  chromatin  of  the  lymphocj'tes  or 
epithelial  cells  after  irradiation  remains  an  unexplained 
process,  and  an  important  field  for  investigation  is  here 


opened  up.  The  researches  of  the  last  few  years  have 
shown,  however,  the  important  fact  that  irradiation  is 
not  the  harmless  thing  it  was  at  first  thought  to  be.  and 
the  reckless  exposures  for  diagnostic  purposes,  once  so 
common,  are  fast  becoming  a  thing  oi  the  past.  Oper- 
ators have  learned  the  necessity  of  protecting  both 
themselves  and  their  patients.  The  relation  of  the 
action  upon  the  sexual  glands  to  certain  social  and 
moral  questions  can  only  be  liinted  at  here,  and  the 
same  thing  is  true  of  the  medicolegal  questions  arising 
out  of  the  power  of  the  rays  to  produce  serious  injuries. 

A  hired  Scott  Warthin. 

Literature. — The  references  given  in  thi«  article  can  be  found  in 
full  in  the  writer's  paper  published  in  the  Phyaician  and  Sur- 
geon,  Detroit  and  Ann  Arbor,  1007. 

RONCEGNO. — Roncegno  is  situated  in  the  Austrian 
Tyrol,  not  far  from  the  Italian  frontier,  about  twenty 
miles  east  of  Trent  which  is  on  the  line  of  railway  between 
Innsbruck  and  Verona  crossing  the  Brenner  Pass.  There 
is  now^  a  railway  station  at  Roncegno  on  the  Val  Sugana 
line.  The  \41lage  has  a  charming  situation  in  a  valley 
1,750  feet  above  sea-level,  and  is  protected  on  the  north 
by  high  mountains.  The  surroundinj^s  are  most  pict- 
uresque and  attractive,  but  the  life  is  said  to  be  dull. 
The  climate  is  fairly  equable.  May  and  September  being 
the  pleasantest  months.  Within  a  few  miles  of  Roncegno 
is  the  resort  of  Levico,  with  springs  of  similar  composi- 
tion, a  favorite  spa  for  Italians. 

The  waters  of  both  Levico  and  Roncegno  are  classed 
under  the  head  of  arsenical  waters,  or  arsenic-and-iron 
waters,  comparable  with  La  Bourboule  and  Mt.  Dore. 
Besides  containing  arsenic,  however,  of  which  there  is 
.067  of  arsenous  acid  to  the  htre,  the  Roncegno  waters 
also  contain  very  considerable  amounts  of  the  metallic 
sulphates,  iron,  manganese,  aluminum,  nickel,  cobalt, 
ana  a  notable  amount  of  copper,  namely,  1.27  of  sul- 
phate of  copper  per  litre. 

On  account  of  its  strength,  the  dose  of  this  water  is 
small  and  its  effects  have  to  be  carefully  watched. 
From  one  to  four  tablespoonfuls  are  drunk  daily,  the 
maximum  amount  being  six  tablespoonfuls. 

Baths,  douches,  vapor  baths,  and  inhalations  are 
also  employed,  the  water  being  largely  diluted. 

The  source  of  this  highly  minerahzed  water  is  at  a 
near-by  mine,  and  from  thence  the  water  is  conveyed  to 
the  baths  in  the  village.  It  is  at  first  turbid,  but  be- 
comes clear  on  standing,  a  yellowish  deposit  collectings 
in  the  tanks.  This  deposit,  made  semi-liquid  by  means 
of  steam,  is  employed  as  a  "poultice  bath,"  and  is  said 
to  be  beneficial  in  muscular  rheumatism,  chronic  rheu- 
matic arthritis,  sciatica,  and  strumous  joints.  The 
effect  of  this  application  to  the  skin  is  said  to  be  very 
irritating,  and  is  apt  to  cause  a  papular  eruption. 

The  diseases  and  conditions,  besides  those  already- 
mentioned,  for  which  these  waters  are  applicable,  are, 
in  a  general  way,  those  which  would  be  benefited  by  the 
use  of  arseiiicaf  waters,  or  of  arsenical  and  iron  waters, 
such  as  aiiipmia,  skin  affections,  the  cachexia  resulting^ 
from  malaria,  long  convalescence  from  acute  illnesses, 
and  neurasthenia  dependent  upon  an  anaemic  condition. 

The  accommodations  are  said  to  he  fairly  comfortable: 
there  is  a  Kurhaus  which  accomnuKJates  one  hundred 
and  fifty  persons,  besides  several  smaller  hotels.  The 
season    extends  from  May  Ist  to  September. 

Any  one  in  search  of  arsenical  waters,  unless  happen- 
ing to  be  in  the  locality  of  Roncegno,  would  naturally 
select  La  Bourboule,  not  only  on  accoimt  of  its  ease  of 
access,  but  as  well  on  account  of  its  more  extensive  and 
elaborate  establishment  and  the  greater  certainty  of 
obtaining  suitable  accommo<Iations  and  skilled  medical 
service.  The  amusement  resources  at  La  Bourboule 
are  also  much  more  varied,  and  altogether  it  would 
appear  to  be  the  more  attractive  place. 

Edward  0,  Otis. 

SAIODIN  (Sajodin)  is  the  calcium  salt  of  mono-iodo- 
behenic  acid:    a  product  of  erucaic  acid  obtained  from 
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rapeseed  oil  (Ct»H4sO}l)s  Ca.  It  is  a  colorless,  com- 
pletely^ odorless,  and  tasteless  powder.  It  is  a  chemical 
unit  containing  26  per  cent,  of  iodine  and  4.1  per  cent, 
calcium;  insoluble  in  water,  alcohol,  and  etner.  On 
incineration  it  develops  abundant  iodine  fumes.  Ex- 
posed to  light  saiodin  becomes  yellow  superficially  with- 
out underling  decomposition  toward  the  centre  of  the 
mass.  It  IS  a  product  resulting  from  an  effort  to  obtain 
a  substitute  for  potassium,  sodiiun,  and  strontium  iodide, 
one  which  would  possess  the  therapeutic  value  without 
the  disturbing  collateral  effects.  lodipin  had  been 
introduced,  a  product  obtained  through  the  action  of 
chloriodine  on  sesame  oil;  but  containing  both  halogens 
it  was  applicable  chiefly  by  subcutaneous  injection 
because  of  its  unpleasant  oily  taste.  Saiodin  contains 
no  chlorine,  is  stable  and  tasteless.  It  is  said  to  pass 
unchanged  through  the  stomach  and  consequently 
without  effect  upon  that  organ;  does  not  cause  nausea 
or  loss  of  appetite  and  slowly  decomposes  in  the  intestines 
from  where  it  is  utilized.  Patients  susceptible  to  the 
nasal,  pharyngeal,  and  conjunctival  svmptoms  of  iodism 
are  free  from  these  collateral  disturbances  when  using 
saiodin. 

Saiodin  is  applicable  in  all  cases  where  the  iodides  are 
employed,  and  in  from  1  to  3  grams  daily  contributes 
to  the  organism  less  of  iodine  than  when  the  iodides  are 
given.  It  is  recommended  in  tertiary  syphilis,  arterio- 
sclerosis, asthma,  chronic  bronchitis,  goitre,  and  glandu- 
lar enlargements. 

The  dose  is  the  same  as  that  of  potassium  iodide. 

John  W,  Waintvright. 

SKIN  AND  ITS  APPENDAGES:  ANATOMY.— The 
skin,  or  integumentum  commune,  of  the  body  acts  as  a 
covering  and  a  protection  for  the  deeper  portions,  besides 
being  an  organ  of  secretion,  of  excretion,  of  special  sense 
— the  sense  of  touch,— of  common  sensation,  and  the  con- 
servator of  animal  heat.  Embryologically ,  it  is  developed 
from  those  two  primitive  layers  of  the  blastoderm,  the 
ectoderm  and  the  mesoderm,  which  are  formed  by  the 
cellular  division  of  the  impregnated  ovule.  The  epider- 
mis, or  most  external  layer  of  the  skin,  is  formed  from 
the  ectoderm,  while  a  superficial  portion  of  the  mesoderm 
furnishes  the  remaining  constituent  parts — thecorium,  or 
cutis  vera,  and  the  8ulx:utaneous  or  fatty  tissue. 

Get^ekal  Characteristics. — When  fully  formed  the 
flkin  can  be  regarded  as  a  completely  closed  sac,  which 
models  itself  so  closely  upon  the  portions  of  the  body 
which  lie  immediately  below  it,  that  it  allows  then- 
shape  and  configuration  to  be  more  or  less  accurately 
distinguished.  This,  naturally  and  to  a  great  extent, 
will  depend  upon  the  amount  of  intervening  fatty  tissue. 
When  the  latter  is  present  in  excessive  amount,  symmetry 
and  roundness  of  form  are  naturally  lost. 

The  skin  does  not  stop  abruptly  at  the  natural  open- 
ings of  the  body.  It  is  continuous  at  these  points  with 
the  mucous  membrane  which  clothes  the  cavities.  At 
the  nares,  on  the  labia  majora  and  minora,  and  on  the 
external  surface  of  the  anus,  the  transition  of  the  skin 
over  to  the  mucous  surface  is  gradual,  but  at  the  mouth, 
on  the  eyelids,  and  at  the  meatus  urinarius,  it  is  abrupt. 

The  integument  is  verv  variable  in  thickness.  In 
general,  it  varies  between  0.5  and  4  mm.  (jV  ^<>  J  i°)»  ex- 
clusive of  the  subcutaneous  tissue.  It  is  thinnest  on  the 
eyelids,  and  thickest  on  those  portions  which  are  sub- 
iected  more  especially  to  pressure,  as  on  the  palms  of  the 
hand  and  soles  of  the  feet,  or  which  serve  as  points  of 
insertion  for  muscles,  as  on  the  upper  lip,  alaj  nasi,  etc. 

Dermty  and  Elasticity. — It  has  been  found  that  the  skin 
possesses  considerable  solidity  and  very  perfect  elastic- 
itv.  Sappey  concluded  from  his  experiments  that  a  strip 
oi  skin  8  mm.  long  and  10  mm.  broad  was  able  to  sup- 
port a  maximum  weight  of  12  kgm.  (26^  lb.).  The  solid- 
ity was  also  in  direct  ratio  to  the  thickness  of  the  piece 
of  skin  used  in  the  experiment.  As  mentioned,  the  elas- 
ticity is  very  perfect,  but  slight;  a  considerable  amount 
of  stretching  may  result  from  the  application  of  a  small 
weight,  and  complete  rectification  takes  place  after  its 


removal.  The  skin  is  not  of  uniform  texture,  but  con- 
sists of  bimdles  of  connective-tissue  fibres  arranged  like 
a  net,  between  which  are  spaces  of  various  sizes  which 
are  rhombic  in  shape.  In  these  spaces  there  is  found 
a  cementing  substance,  and  it  is  due  to  it  and  the  enor- 
mous network  of  elastic  fibres  that  the  former  are  able  to 
regain  their  natural  shape  after  having  been  stretched. 

Cleavage. — The  cleavage  lines  of  the  skin  were  demon- 
strated bv  Langer.  He  pierced  the  skin  with  small, 
round  awls  in  multiple  places,  and,  after  removal  of  the 
instruments,  observed  that  the  wounds  which  were  made 
were  linear.  He  then  made  series  of  them  in  rows  and 
close  together,  and  from  uniformity  in  the  direction  of 
the  long  axes  of  a  more  or  less  greater  number  of  them, 
he  was  able  to  conclude  that  the  skin  possessed  complete 
linear  cleavage  over  the  greater  part  of  the  surface  of  the 
body.  Not  on  all  of  it,  however,  for  in  some  places,  as 
on  the  forehead,  on  many  points  on  the  scalp,  etc.,  the 
wound  made  was  a  triangular  one,  and  he  found  that 
these  occurred  where  two  spaces  met  together  which 
possessed  linear  cleavage  in  opposite  directions.  The 
explanation  of  the  fact  that  the  skin  is,  to  a  great  extent, 
cleavable  linearly,  is  to  be  found  in  the  arrangement  of 
the  spaces  between  the  bundles  of  fibres. 

Ten9i(m. — ^Except  upon  the  scalp,  the  palms  of  the 
hands,  and  the  soles  of  the  feet,  the  skin  is,  more  or  less, 
in  a  state  of  tension.  When  a  portion  is  excised,  it  will 
be  seen  that  it  diminishes  in  size  to  such  an  extent  that 
it  will  no  longer  cover  the  surface  which  has  been  laid 
bare.  This  cannot  be  ascribed  entirely  to  the  retraction 
of  the  borders  of  the  wound,  but  is  also  due  to  the  dimi- 
nution in  size  of  the  excised  piece,  which  is  then  no 
longer  subjected  to  its  former  tension.  Where  the  skin 
possesses  linear  cleavage,  the  tension  is  in  the  direction 
of  these  lines;  but  where  this  condition  does  not  exist,  it 
occurs  uniformly  in  every  direction  in  the  plane  of  the 
surface.  The  tension  likewise  depends  upon  the  move- 
ments of  the  joints  and  muscles,  the  amount  of  fat  de- 
posited in  the  subcutaneous  tissue,  and  also  upon  morbid 
conditions,  such  as  oedema,  or  upon  the  existence  of  preg- 
nancy. In  this  latter  condition  the  degree  of  tension 
may  be  so  great  that  a  permanent  change  may  result  in 
the  direction  in  which  the  bundles  of  fibre3  run. 

Color. — The  color  of  the  skin  differs  according  to  the 
individual,  the  race,  and  the  age,  and  it  also  varies  upon 
different  portions  of  the  body.  It  cannot  be  ascribed  in 
certain  races  to  climatic  influences  alone,  since  in  the 
same  zones  people  of  different  color  are  found,  as  in 
Africa,  negroes,  and  in  a  corresponding  portion  of  Amer- 
ica, the  much  lighter  colored  Indians.  The  difference  in 
color  depends  entirely  upon  the  amount  of  pigment  pres- 
ent in  the  rete  Malpighii,  where,  under  the  form  of  gran- 
ules, it  is  found  especially  in  its  lower  layer  or  stratum 
basale.  This  is  easily  demonstrable  in  the  skin  of  the 
negro  two  or  three  days  after  death,  and  before  decom- 
position has  set  in.  If  the  skin  is,  under  such  conditions, 
sharply  rubbed,  the  epidermis  is  detached  and  rolls  up 
under  the  finger,  and  the  corium  or  true  skin  is  seen  to 
be  of  a  dull  white  color.  In  the  white  race  the  color 
changes,  within  certain  limits,  in  the  various  seasons  of 
the  year.  When  the  skin  is  exposed  to  the  heat  and  the 
sun  in  summer,  there  is  an  increase  in  pigment  deposit 
and  it  appears  darker,  but  this  disappears  and  the  whiter 
color  returns  in  winter. 

Under  certain  physiological  conditions,  such  as  preg- 
nancy, there  is  likewise  an  increase  in  the  amount  or  pig- 
ment in  particular  portions  of  the  skin— the  areola  around 
the  nipple,  the  linea  alba,  etc. — and  this  may  in  some 
instances  be  to  an  exaggerated  extent.  A  large  portion 
of  this  increase  often  disappears  after  the  birth  of  the 
child,  but  a  considerable  amount  usually  remains.  In 
the  male  the  scrotum  and  penis,  and  in  the  female  the 
vulva,  are  of  a  darker  color  than  the  rest  of  the  skin. 
The  pink  or  red  color  seen  on  certain  portions  of  the 
body,  as  the  cheeks,  or  induced  by  certain  temporary 
causes,  as  those  which  produce  flushing,  is  due  to  the 
blood  in  the  vessels  of  the  cutis.  These  latter  becoming 
filled  with  blood  its  color  is  conveyed  to  the  eye  through 
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the  opidermic  covering.  When  venous  cnngeation  is 
present  the  tjiilor  is  moruor  Icsaof  a  bluish  tinge,  liiolil 
age  the  skin  acquires  a  more  or  less  yellinv  color,  due  to 
ioe  atrophic  chant's  that  tAke  place  in  It,  aad  also  tu  the 
lesser  aroount  of  blood  suppliiM  to  it. 

The  F)^»  and  the  FuTTuwii  of  the  StiH.—Miiny  furrows 
are  se«a  oa  the  skiti.  Some  are  long  an<l  deep,  others  arc 
«hort  and  shallow.  Tlie  former  are  present  to  a  great 
extent  from  birth,  and  arc  seen  ruiiniug  in  a  transverae 
dlrieclion  acrww  the  extensor  and  tlei-ir  surfucesof  jointa. 


ot  tbe  gkln  (epMermli  mi]  Oiv  paplllarr  p 
Ibe  Forluni  I  UD  tbe  iMf  ot  an  Adult  FooL    BpcrtniFn  liin 

a  •ulutton  of  pltrrlc  arid  and  blrAloridc  ol  merrury.  andalal 

bVtnaloiirlUi  and  snalD.    HaKDlSn]  SO  dlanivten.    lACler  ItabI-) 
Str  d.,  Btratu-  -"-■ ' ""   " 


SBrnilDaUvi 
u,  flandul 


a  dUun 


:  S,  outlet  cbamwl  o 


The  latter  are  repri'seoted  by  tbe  wrinkles  oa  the  face 
which  develop  with  age.  These  latter  are  due  partly  tn 
tbe  diminished  elasticity  and  tiirgescenee  of  the  skin,  but 
Uiey  arc  induced  more  often  by  muscular  contraction  and 
Btretciiing  of  the 


e  directly  tlie  tension  of  the  bundles  of  IlbreB, 
which  in  this  situation  run  transversely  or  obliquely 
across  the  joInU:  in  consequence  tbe  fibre  bundles  are 
not  strelcbn]  by  tlie  ordinary  moremenis.  but  the  rhom- 
boidalspaces  between  them  are.  On  one  sideof  the  loiot 
their  tension  is  in  tlie  direction  of  their  breadlli,  while  on 
the  opposite  aide  the  Hbre  bundles  are  brought  closer  to- 
gether. Id  this  way  the  constant  furrows  around  lh« 
Joints  ore  caused.  Those  which  arc  due  to  muscuhkr  ac- 
tloD,  as  the  wrinkles  nn  tbu  forehead,  etc.,  are  produced 
in  the  same  manner,  the  coustant  repetition  of  the  move. 
menu  finally  ctTecting  a  permanent  change  in  thearrauge- 
oient  of  tbe  fibre  bundlcsand  of  the  spaces  between  tbem. 
The  folds  seen  in  very  emaciated  persons  are  likewise 
caused  by  the  diminution  in  tbe  size  of  Ihe  rhomboidnl 
spaces.  This  is  brought  about  by  the  loss  of  fat  and  tti4! 
consequent  change  in  the  arrangement  of  the  Sbrous 
fltnielure  of  the  skin.  Coarser  furrows  arc  also  seen  on 
Ihe  palms  of  tbe  bands  and  on  the  soles  of  the  feel,  and 
in  lliese  places  the  skin  is  not  movable.  These  furrows 
are  always  permanent,  being  caused  by  the  llrm  union  of 
the  skin  to  the  (issues  below  by  nicuns  of  short  bundles 
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of  eonneciivp-tissue  fibres.  Dimples,  where  Ibey  occur, 
are  due  to  the  same  cause;  that  is.  the  skin  Is  al  that 
point  attached  lo  the  uuderlyiDg  llssues  and  does  not 
move  tog*'iUer  with  tbe  rest  of  the  skin  ot  wbicb  it  forma 

1'hk  STnrcrrnK  of  the  Skijj. — The  integument  of 
the  iKxly  is  composed  of  several  layers.  The  most  exter- 
nal of  these  consists  of  epithelium  and  is  termed  the  epi- 
dermis. It  clothes  tbe  outer  surface  of  the  corium,  or 
cutis  propria,  the  line  oF  division  between  the  two  being 
very  sharply  deBned  and  great  morphological  difference 
exists  between  the  elements  composing  each.  The 
corium  is  a  closely  knit  tissue,  consisting  of  connective 
tissue,  elastic  fibres,  and  unetriped  muscle.  It  contsinft 
the  glands  ot  the  skin  and  the  hair,  and  is  rich  in  blood- 
vesstels  and  in  nerves.  It  is  not  sharply  limited  on  its 
under  surface,  but  goes  over  hero  gradually  into  the  sub- 
cutaneous or  fatty  layer  of  tlie  shin.  This  layer,  tbe 
pannlculus  adiposus,  fs  in  reality  tbe  deeper  portion  of 
the  cutis,  and  counts  of  connective -tissue  Qbres  loosely 
put  together,  wbicb  contain  in  thtir  cells  and  in  tbe 
spaces  between  them  a  more  or  leas  largeamount  of  tat. 

The  cpidermia  and  tlic  corium  are  the  most  important 
portions  of  the  skin,  and  vary  iu  many  particulars  on 
different  portions  of  tho  body.  The  various  appendages 
of  the  skin — tbe  hair,  the  nails,  and  the  glands — are  de- 
rived from  or  are  attached  to  them. 

EriOKRMiB. — Enibry<Aiig^. — The  epidermis,  the  most 
external  layer  of  the  skin,  is  formed  from  the  ectodemi, 
and  in  the  tlrst  month  of  life  and  the  beginning  of  tbe 
second  consists  of  only  a  single,  or  in  its  thicker  portions 
of  two  or  three  rows  of  polygonal  cells.  Below  these  is 
a  layer  of  very  small  cells.  wTiich  represent  tbe  origin  of 
tbe  stratum  niucosum  or  retc  llalpigbii.  This  increases, 
in  thocourseof  dsvclopment,  lo  several  rows  of  cells,  the 
layer  becoming  more  and  more  distinct  and  thicker.  In 
the  mean  time  the  outemiosl  cells  have  also  become  flat- 
ter, and  represent  tlie  primitive  horny  layer,  which, 
however,  remains  during  fietal  life  of  a  low  grade.  It  is 
subjected  to  constant  desquamation,  and  the  scales  from 
its  surface  arc  mixed  with  the  secretions  from  the  skin  to 
form  Ihe  veruix  caseosa.  As  early  as  the  eighth  month 
(Unna),  granular  cells  begin  to  appear  between  the  homy 
and  mucous  layers,  and  the  comification  of  the  epidermis 
cells  becomes  more  marked.  Nevertheless,  and  before 
this,  the  homy  layer  bos  become  strong  enough  to  op- 
pose sufficient  force  to  the  epithelial  growth  and  to  the 
proliferation  of  its  cells,  so  that  the  Increase  in  thickness 
of  the  rete  Halpigbii  can  no  longer  take  place  in  the 
direction  of  the  external  surface,  but  is  compelled  to  pro- 
ceed downward  toward  thecutis  propria.  It  penetmtca, 
in  its  further  development,  into  the  ajiaces  between  tbe 


outlines  and  Inequalllies  of  the  true  skin. 

Thiekiicuof  m  Epidtrmii.—Thi,  thickness  ot  tbe  epi- 
dermis, as  a  whole,  varies  from  birth  to  old  are,  on  dif- 
ferent parts  of  the  body,  and  is  also  Influenced  by  exter- 
nal eauscB,  as  pressure,  rubbing,  etc.  At  birth  it  is  from 
0.15  mm.  to  0.35  mm.  in  thickness,  but  in  adult  life  from 
O.Tfl  mm.  to  I.6B  mm.  The  dilTercncea  are  due.  for  the 
most  part,  to  tho  thickness  of  the  homy  layer,  which  ia 
some  situations,  as  on  tlie  palms  and  soles,  or  nn  any  sur- 
face subjected  to  constant  pressure,  may  attain  a  very 
considerable  Increase  in  thickness. 

Layeri  of  the  ^pwftnnt*.— The  epidermis  is  divided  Into 
two  major  layers,  due  to  the  different  consistence  of  the 
cells  wmstituting  each.  The  most  external  and  super- 
Bcial  one.  consisting  of  homy  cells,  Is  Arm  and  resistant, 
and  termed  the  stratum  comeum,  while  tlie  one  Imme- 
diately below  It,  lying  in  contact  with  the  derma,  is 
called  the  slratum  mucosum,  or  rete  Mulpighii.  Tlie 
latter  consists  c>f  soft  epithelial  celU  and  is  £arply  de- 
fined from  Ihe  stratum  corneuiu.  Both  of  these  major 
layers  are  still  further  subdivided  according  to  tbe  sp- 
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pearance  of  its  cells,  or  to  the  reaction  of  tbeir  various 
portions  to  certain  coloring  substances. 

Jiete  Malpighii, — The  most  deeply  situated  cells  of  the 
Btratum  mucosum,  those  which  are  in  immediate  contact 
with  the  derma,  are  cylindrical  in  shape  and  form  the 
basic  layer  or  stratum  basale  of  the  rete.  Its  importance 
can  be  estimated  from  the  fact  that  it  represents  the  pro- 
ductive part  of  the  stratum  mucosum.  In  normal  skin 
they  are  the  only  cells  which  show  the  karyokiuetic  cell 
figures  and  indirect  division  of  the  nucleus  occurring  in 
'epithelial  growths.  Their  long  axes  are  directed  per- 
pendicularly to  the  corium,  and  if  the  iayer  is  carefully 
examined,  small  basic  ceils,  resulting  from  the  cell  divi- 
sion, are  seen  pushing  tlieir  way  in  between  thr*.  older 
ones. 

The  cylindrical  cells  send  out  into  the  corium  more  or 
less  long  prolongations,  but  the  spines,  which  character- 
ize the  entire  rete,  are  seen  clearly  only  upon  their  upper 
•contours.  It  is  in  tliese  cells,  especially,  that  a  more  or 
Jess  large  amount  of  pigment  granules  are  deposited, 
which  give  the  various  shades  of  color  to  the  skin  of  dif- 
ferent individuals  and  races. 

Al>ove  the  basic  layer,  cells  of  various  shapes  and  sizes 
are  found.  Over  the  papillae,  and  in  the  iuterpapillary 
portions  of  the  rete,  round  and  cuboid  and  poiysonal 
•cells  are  seen.  In  the  iuterpapillary  prolongations,  how- 
ever, round  cells  predominate.  As  the  external  surface 
is  approached  the  cells  become  larger,  and  have  their 
long  axes  more  parallel  to  the  surface  of  the  skin.  The 
•cells  themselves  have  a  body  consisting  of  finely  granu- 
lated protoplasm,  which  contains  a  clearly  defined  nu- 
cleus, in  which  are  several  nucleoli.  According  to  the 
position  of  the  cells  in  the  rete,  the  shape  of  the  nucleus 
varies.  In  the  uppermost  portions  it  is  oval,  in  the  mid- 
dle, round,  and  in  the  cylindrical  layer,  rod-like,  thus 
agreeing  more  or  less  accurately  with  the  shape  of  the 
<;ell.  The  varying  form  of  all  of  these  cells  is  due  in 
general  to  the  degree  of  mechanical  pressure  to  which 
they  are  subjected  by  the  individual  growth  of  each,  and 
by  other  causes,  such  as  atmospheric  pressure.  The  cells 
composing  this  portion  of  the  rete  Halpighii  do  not  lie 
in  close  contact  with  each  other,  but  are  held  in  apposi- 
tion by  protoplasmic  prolongations  from  their  surfaces, 
which  are  continuous  with  the  protoplasm  of  the  cell 
hody.  They  have  been  termed  spines.  It  is  due  to  this 
-characteristic  that  the  entire  layer  has  been  named  the 
stratum  spinosum. 

The  spines,  which  characterize  these  epithelial  cells, 
were  first  observed  by  8chr5n,  and  the  function  of  bind- 
ing the  cells  together  has  been  attributed  to  them.  The 
manner  in  which  this  occurs  ha.s,  however,  always  been 
a  subject  of  controversy.  Max  Schultze  was  of  the 
opinion  that  they  were  arranged  as  in  a  pinion  and 
ratchet;  Bizzozero,  that  their  ends  were  united  together; 
And  Hanvier,  that  their  ends  were  fused  together,  form- 
ing a  peculiar  elastic  organ  which  allowed  considerable 
movement.  These  spines  can  be  studied  best  in  rapidly 
proliferating  growths  of  the  rete,  as  in  condylomata 
acuminata;  but  in  the  normal  skin  it  is  very  dimcult  to 
form  any  opinion  in  regard  to  their  natural  arrange- 
ment. Whether  the  spines  are  active  or  passive  in  their 
nature  is  likewise  a  disputed  point.  Still,  as  Unna  has 
pointed  out,  they  are  in  all  probability  the  result  of 
active  protoplasmic  movement,  since  they  are  purely 
prolongations  of  the  cell  body  and  consist  of  the  same 
protoplasm. 

Intercellular  Spaces. — The  arrangement  of  the  spines 
•springing  from  the  surface  of  the  cells  of  the  rete  is  such 
that  small  spaces  are  left  between  them.  These,  the  in- 
tercellular spaces  of  the  stratum  mucosum,  are  of  great 
importance,  inasmuch  as  they  serve  as  channels  for  the 
passage  of  the  nutrient  fluids  from  the  corium  to  the  epi- 
thelium. The  communication  existing  between  the  blood 
and  lymph  vessels  and  spaces  and  these  intercellular 
spaces  was  clearly  demonstrated  by  Nalepa,  who  suc- 
•ceeded  in  injecting  them  from  the  subepithelial  blood- 
vessels. The  wandering  cells  coming  from  the  vessels  of 
the  cutis  and  seen  in  the  rete  are  also  enabled  to  wander 
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along  bv  means  of  these  spaces,  and  they  are  the  source 
of  the  pigment  sometimes  seen  in  these  situations. 

Stratum  Qranulasum. — Situated  above  the  stratum 
spinosum,  but  yet  in  close  contact  with  it,  is  a  layer  of 
cells  characterized  by  the  possession  of  certain  peculiari^ 
ties.  This  layer  consists  of  one  or  two  rows  of  cells, 
seldom  of  more,  upon  whose  surfaces  shortened  spines 
may  still  be  seen,  and  they  also  contain  granules  of  va- 
rious sizes  and  shapes.  It  is  owing  to  the  presence  of 
these  that  it  has  received  the  name  of  stratum  granu- 
losum.  These  granules  react  toward  certain  coloring 
substances  in  a  marked  manner,  and  stain  very  deeply. 
Unna,  who  has  studied  this  layer  very  carefully,  states 
that  it  makes  its  appearance  in  the  epidermis  toward  the 
end  of  foetal  life,  but  that  it  can  be  seen  much  earlier  in 
the  inner  root  sheath  of  the  embryonic  hair. 

The  stratum  granu  losum  is  present  over  the  entire 
skin,  except  on  the  vermilion  border  of  the  lips  and  in 
the  nail  bed.  The  granules  appear  white  by  direct  light, 
and  for  this  reason  Unna  asserts  that  they  are  the  cause 
of  the  white  color  of  the  Caucasian  race.  Such  an  ex- 
planation is,  however,  scarcely  a  reasonable  one,  owing 
to  the  fact  that  this  same  stratum  granulosum  is  present 
in  the  skin  of  the  negro  as  well  as  in  that  of  the  other  dark 
races ;  and  besides,  when  it  is  found  pathologically  or  even 
under  natural  conditions  greatly  increased  in  depth,  it 
does  not  seem  to  cause  the  color  of  the  portions  where  it 
is  situated  to  be  whiter  than  the  remainder  of  the  skin. 
The  stratum  granulosum  is  very  marked  in  condylomata 
acuminata  and  on  the  palmar  surface  of  the  hands,  and 
yet  the  former  are  fur  from  being  white  in  color,  and  the 
latter  are  not  especially  so. 

The  granules  which  are  present  in  these  cells  have  been 
the  subject  of  so  much  discussion  that  they  are  worthy 
of  extended  consideration.  They  were  observed  long 
ago  by  KOlliker  in  the  medulla  o^  the  hair,  and  by  Auf- 
hammer  in  the  epidermis.  Langerhans,  however,  was 
the  first  to  describe  them  carefully,  while  Unna  pointed 
out  that  they  stood  in  constant  relationship  to  the  proc- 
ess of  comification,  and  he  claimed  that  they  represented 
the  intermediate  steps  which  occurred  in  this  process, 
transforming  the  soft  epithelial  cells  into  horny  tissue. 
Ranvier  regarded  them  as  drops  of  a  fluid  substance, 
which  existed  in  a  free  state  in  the  lowest  layers  of  the 
stratum  corneum,  and  to  which  he  had  given  the  name 
of  eleTdin.  VValdeyer,  however,  has  furnished  the  most 
satisfactory  and  correct  information  in  regard  to  them. 
He  proved  that  they  could  not  be  drops  of  fluid,  because 
they  swelled  up  on  the  addition  of  alkalies  and  also 
changed  their  shape  on  pressure,  but  not  in  the  manner 
that  fluids  do.  They  were  likewise  insoluble  in  ether, 
alcohol,  or  water,  and  posses.sed  a  very  great  aflinity  for 
the  nuclei-staining  dyes,  as  lia^matoxylon,  picrocannine, 
etc.  The  supposition  that  they  were  fatty  in  character 
was  also  excluded  by  their  want  of  reaction  to  osmic 
acid.  Waldeyer  found,  on  the  other  hand,  that  they 
agreed  chemically  very  closely  with  the  hyulin  of  Reck- 
linghausen, a  proauct  of  degeneration,  and  for  this  reason 
he  suggested  the  name  of  keratohyalin  for  the  substance. 

Keratohyalin,  according  to  Unna,  is  found  to  a  small 
extent  around  the  nucleus  of  the  cells  in  the  middle  por- 
tion of  the  stratum  spinosum,  but  it  exists  to  a  consider- 
able extent  only  in  the  stratum  granulosum.  The  gran- 
ules here  are  small,  and  though  the  cells  are  filled  with 
them,  yet  a  small  peripheral  zone  always  remains  free 
from  encroachment.  The  cells  in  this  layer  have  atro- 
phied nuclei,  which,  however,  still  stain  well,  and  the 
intercellular  spaces  are  narrowed  to  such  an  extent  as  to 
be  almost  entirely  absent. 

The  significance  of  keratohyalin  and  its  relation  to  the 
process  of  comification  have  received  much  attention. 
The  general  opinion  at  present  is  in  favor  of  regarding 
these  granules,  not  as  the  cause  of  the  comification  of  the 
rete  cells,  but  as  a  phenomenon  accompanying  that  proc- 
ess, and  as  one  which  is  produced  by  the  act  of  comifica- 
tion taking  place  in  the  periphery  of  the  cells. 

Stratum  Corneum. — The  layer  of  the  epidermis  lying 
above  the  stratum  granulosum  is  the  stratum  comeunL 
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It  is  the  ODc  which  is  most  external  and  is  in  contact  with 
the  air.  It  varies  greatly  in  thickness  on  different  por- 
tions of  the  body,  being,  however,  usually  most  marked 
on  the  palms  of  the  hands  and  on  the  soles  of  the  feet, 
and  also  being  always  much  increased  on  any  portion  of 
the  skin  which  is  subjected  to  constant  pressure.  On 
these  surfaces  especially,  but  not  exclusively — that  is,  on 
the  palms  and  the  soles — it  is  noticeable  that  its  lowest 
portion,  that  which  is  immediately  next  to  the  stratum 
eranulosum,  pos.sesses  great  transparency.  This  stratum 
is  narrow,  sharply  defined,  and  is  known  as  the  stratum 
lueidum  of  Oehl,  but  its  existence  has  never  been  satis- 
factorily explained.  The  cells  forming  tlie  stratum  cor- 
neum  are  clear  and  transparent,  showing  neither  granules 
nor  nuclei.  Unna  claims  to  have  found  traces  of  the 
spines  seen  on  the  cells  of  the  stratum  spinosum  even 
here,  and  asserts  that  the  coherence  of  the  cells  forming 
the  homy  layer  is  due  to  their  persistence. 

By  means  of  artificial  digestion  with  pepsin  and  tryp- 
sin, it  has  also  been  found  that  the  entire  cell  docs  not 
become  cornitied,  but  only  the  peripheral  portions. 
After  employment  of  this  method  it  is  clearly  seen  that 
it  is  the  contents  of  the  cells  which  are  destroyed,  while 
the  peripheral  portions  remain  and  have  the  appearance 
of  horny  shells. 

The  reaction  of  the  epidermis  to  certain  staining  mate- 
rials allows  furthermore  a  recognition  of  several  layers 
constituting  it,  and  shows  successive  changes  not  only  in 
the  cell  substance,  but  also  in  the  intercellular  spaces. 
We  owe  to  Unna  the  following  table,  showing  the  reac- 
tion of  the  several  layers  of  the  epidermis  to  various 
dyes: 


tinct  layer  of  the  skin.  The  transformations  which  take 
place  among  the  closely  aggregated  cells  in  the  upper 
portion  are  shown  by  the  penetration  of  fibres  between 
them  and  by  the  deposition  of  collagenous  material.  The 
individual  cells  are  thereby  more  and  more  widely  sepa- 
rated from  each  other,  and  the  corium  attains  a  consider- 
able degree  of  thickness.  Gradually  blood-vessels  and 
nerves  pass  into  it,  and  upon  its  superficial  surface  the 
papillae  begin  to  form.  These  latter  appear  about  the 
sixth  month  of  foetal  life  as  small  eminences  upon  the 
surface  of  the  cutis.  They  are  formed  by  the  growth  of 
the  epidermis,  which  pushes  before  it  the  weaker  and 
more  yielding  portions  of  the  cutis.  They  are  first  seen 
on  the  palms  of  the  hands  and  the  soles  of  the  feet,  but 
are  quite  general  towanl  the  end  of  foetal  life.  The 
development  of  the  papillse  is  not  fully  completed  until 
after  birth. 

Divisions  of  tli^  Cutis. — The  major  part  of  the  cutis 
consists  of  fibrous  connective  tissue,  which  is  poor  in 
cells  and  which  is  arranged  in  the  form  of  bundles.  The 
texture  of  the  cutis  is  closely  knit  in  that  portion  which 
is  next  to  the  epidermis,  but  is  much  looser  in  the  parts 
below  this.  In  this  situation,  the  fibre  bundles  crossing 
each  other  form  the  rhombic  spaces,  which  have  been 
mentioned  as  the  cause  of  the  linear  cleavage  of  the  skin. 
On  account  of  the  difference  in  the  texture  of  the  cutis, 
it  has  been  divided  into  two  layers:  the  one  in  immediate 
contact  with  the  epidermis  being  termed  the  pars  papil- 
laris, that  below  it,  the  pars  reticularis. 

Pars  Reticularis. — The  pars  reticularis  of  the  corium  is 
com  j>osed  of  bundles  of  fibres  of  various  sizes  and  lengths. 
They  are  continuous  with  the  connective  tissue  of  the 
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The  several  layers  which  have  just  been  described  as 
entering  into  the  formation  of  the  epidermis  should  be 
carefully  considered  in  the  study  of  the  anatomy  of  the 
skin.  It  is  from  the  epidermis  that  the  appendages  of 
the  skin,  the  hair,  the  nails,  and  the  glands,  originate  and 
derive  their  most  important  parts.  We  shall  refer  to  this 
again  when  describing  these  various  constituent  portions 
oithe  skin. 

TiiK  Corium,  Derma,  or  Cutis  Propria. — Emhry- 
olof/i/.— The  corium.  or  true  skin,  is  that  portion  which 
lies  between  the  epidermis  and  the  subcutaneous  or  fatty 
layer.  It  is  derived  from  a  superficial  portion  of  the 
mesoderm,  consisting  at  first  of  only  round  cells.  In  the 
second  month  of  fa?tal  life,  however,  spindle-shaped  cells 
begin  to  appear,  but  only  very  little  intercellular  sub- 
stance is  present.  Very  shortly  after  this,  it  is  noticed 
that  the  cells  in  the  upper  portion  of  tliis  primitive  co- 
rium become  more  closely  aggregated  together  than  in 
the  lower  portion,  and  at  the  same  time  the  formation  of 
flbrillated  tissue  begins  in  this  latter.  The  til)res  increase 
greatly  in  number,  and  by  the  fourth  month  the  presence 
of  fat  is  detected.  It  is  in  this  way  that  the  subcuta- 
neous or  fatty  layer  is  developed,  and  it  is  to  be  con- 
sidered, in  reality,  a  part  of  the  derma,  since  it  has  the 
same  embryolcgical  source,  and  not  a  separate  and  dis- 


inner  portions  of  the  body — the  fasciae,  etc. — and  pass 
upward  perpendicularly,  or  slightly  inclined  to  the  sur- 
face of  the  skin,  until  they  arrive  at  the  cutis.  Here 
they  nm  obliquely,  crossing  each  other  at  various  angles, 
and  serve  as  boundaries  for  spaces  which  are  formed  by 
their  intersection.  These  spaces  are,  in  general,  rhom- 
boidal  in  shape,  but  oftentimes  polygonal,  their  regular- 
itv  depending  upon  the  length  and  uniformity  of  course 
01  the  fibre  bundles  forming  them.  The  length  of  the 
fibre  bundles  and  the  absence  of  their  firm  adhesion  to 
the  underlying  tissues  are  very  important  factors.  It  is 
owing  to  such  an  arrangement  that  the  skin  is  freely 
movable  over  the  greater  portion  of  the  body.  On  the 
scalp,  the  palms  of  the  hands,  and  the  scles  of  the  feet, 
where  these  bundles  of  fibres  are  short  and  intimately 
united  to  the  underlying  fascia,  the  skin  is  only  very 
slightly  movable.  These  places  of  intimate  union,  how- 
ever, serve  as  fixed  points  from  which  the  skin  is 
stretched  over  the  body.  The  niovability  of  the  skin  is 
also  limited  on  the  circumscribed  portions,  where  it  is  in 
immediate  contact  with  bone,  cartilage,  or  tendons,  as 
over  the  tibia,  etc. 

The  bundles  so  frequently  mentioned  are  composed  of 
fibres,  which  correspond  in  structure  to  those  of  fibrous 
connective  tissue.     Under  normal  conditions  they  are  in 
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may  be  traced  upward  to  just  below  tbe  cpldenui^.  Tbe 
muscles  of  the  cutis  also  serve  as  poiutn  of  origin  for 
bundles  of  elastic  flbrca,  and  Cnna  claims  thai  they  can 
be  seen  attached  to  the  muscles  at  their  poinls  of  origin 
and  Insertion,  having  a  tejidon-llke  appearance. 

Another  relatively  fixed  point  of  tbe  elastic  basework 
of  the  cutis  is  seen  in  an  extensive  network  of  fibres, 
which  follows  with  tbe  greatest  regularity  tbe  outline  of 
the  epidemds,  wlicra  tliis  latter  is  in  contact  with  the 
Corium.  This  network,  which  Unna  terms  the  siibcpi- 
Ibellal  elastic  net,  Is  situated  just  below  tbe  surface  of 
the  cutis,  being  separated  from  the  epidermis  by  a  nar- 
row honiogeneouH  strip  of  the  derma,  in  which  tliere  t^ 
very  few  blood-vessels.  From  thia  network  fine  fibres 
are  given  off,  which  proceed  upward  perpendicularly 
and  are  lost  sight  of  here  and  there  between  two  of  tbe 
basic  epithelial  cells  of  the  cpidenuia. 

There  is,  also,  in  tbe  papillary  portion  of  tbe  akin,  an 
exteasive  network  of  elastic  tibrea.  It  is  formed  by  the 
repeaU^  division  of  fibres  which  originate  from  the  sub- 
epithelial network.  All  of  these  oiaatie  fibres  do  not  ex- 
ist independently  of  tbe  rest  of  the  cutis,  but  are  more  or 
le«8  closely  connected  with  the  fibre  bundles  of  connective 
tinue  which  have  already  been  treated  of. 

The  relationship  of  these  elastic  networks  to  the  ap- 
pendages of  tbe  skin,  such  as  the  hairs  aud  glands,  has 
not  yet  been  thoroughly  studied.  Still  Unna  claims  that 
tbere  is  some  special  conni'Ction  between  Uiem  and  the 
t  ducts  and  glands.    Tbe  elastic  fibres  are  found  to 
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diminishing  the  tbickness  of  tbe  skin.  In  this  way  the 
passage  of  the  secretion  of  the  glands  through  the  ducts 
to  ibe  outer  surface,  is  favored. 

Unttn\ttd  MvkU. — With  tbe  eiccption  of  the  palms  of 
tlie  bands  and  the  soles  of  tbe  feet,  tbe  skin  of  the  entire 
body  contains  a  more  or  less  larce  number  of  unstripcd 
muscular  fibres  and  bundles,  Tl  ley  are  found  to  attain 
their  highest  development  in  the  sklii  of  the  scrotum,  in 
tbe  penis,  and  in  the  nipple  and  itaareola.  The  vermicular 
movements  of  tbe  scrotum  arc  due  to  these  involuntary 
muscles,  as  Is  also  the  erection  of  the  nipple.  They  are 
situated  in  the  cutis  propria,  and  lie  pterpendlcular  to  tbe 
plane  of  cleavage  of  the  aliin.  On  the  penis  they  are 
arranged  in  a  circular  manner,  and  tbey  follow  a  similar 
course  in  tbe  nipple  and  in  its  areola. 

Besides  these,  there  are  oilier  muscles  in  the  cutia 
which,  owing  to  the  connection  existing  between  them 
and  the  hairs,  are  termed  the  arreciores  pili.  They  are 
formed  bv  tbe  union  of  sevorul  small  muscular  bundles, 
which,  originating  In  the  pars  papillaris,  run  an  ubiiquo 
course  through  the  reticular  portion  of  the  cutis,  and  are 
attached  to  the  liair  follicle.  The  point  of  tbeir  attach- 
ment is  not  uniform— sometimes  to  tbe  middle  portion  of 
tbe  hair  sheath,  sometimes  low  down  in  the  lower  third. 
It  will  usually  be  observed  that  in  tbeir  course  to  tlteir 
point  of  attachment,  they  curve  around  tlie  sebaceous 
gland  attached  to  the  hair  follicle  and  are  in  quite  Inti- 
mate connection  with  it.  According  to  Tomsa,  the  fixed 
point  of  tbe  arreclor  muscles  Is  Ihe  hair  follicle,  while 
the  point  of  movement  is  tbe  pars  papillaris  of  tbe  cutis. 
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The  arrangement  of  the  involuntary  muscuhir  fibres  in 
many  places  in  the  derma,  as  in  the  cutis  of  the  forehead, 
cheeks,  back,  is  in  the  form  of  a  network.  This  net 
originates  in  the  pars  papillaris  and  is  distributed 
throughout  the  upper  two-thirds  of  the  pars  reticularis. 
By  the  action  of  these  muscles  the  skin  is  kept  mor(>  or 
less  in  a  condition  of  tension.  According  to  the  direction 
in  which  they  exert  their  action,  the  muscles  have  been 
divided  into  horizontal  and  oblique  tensors.  The  elastic 
bundles  and  fibres  connected  with  the  muscles  play  here 
an  important  part,  inasmuch  as  Tomsa  has  shown  that 
they  stand  in  the  same  relationship  to  them  as  do  the 
tendons  to  the  voluntary  muscles,  and  serve  as  fixed 
points  from  which  the  contraction  of  the  cutis  tensors 
takes  place.  The  action  of  these  muscles  also  regulates 
to  a  great  extent  the  circulation  of  the  lymph  in  the 
cutis,  while  the  contraction  of  the  arrectores  elevates  the 
hair,  compresses  the  sebaceous  glands,  and  facilitates  the 
propulsion  of  their  secretion  into  the  hair  follicle. 

The  Pars  Papillaris  Cutis. — The  papillary  portion  of 
the  true  skin  is  constituted  by  a  series  of  small  eminences 
or  papillffi,  which  spring  from  its  upper  or  free  surface. 
It  is  in  direct  contact  with  the  epidermis,  which,  as  has 
already  been  described,  sends  down  prolongations  of  epi- 
thelial cells  between  the  papillae. 

Thepapillse  of  the  skin  are  found  most  fully  developed 
on  the  palms  of  the  hands  and  on  the  soles  of  the  feet. 
They  are  arranged  here  in  long  double  rows,  which  form 
the  curvilinear  ridges  seen  in  these  situations.  Between 
these  rows  there  is  a  narrow  path  in  which  are  the  exter- 
nal orifices  of  the  sweat  ducts.  On  other  portions  of  the 
body  the  papilUe  are  arranged  more  or  less  in  groups  or 
in  short  rows,  and  the  surface  of  the  cutis  seems  to  be 
divided  into  rhomboidal  spaces  of  various  sizes  by  the 
deeper  penetration  of  the  interpapillary  prolongations  of 
the  epidennis.  The  long  diameters  of  these  spaces  agree 
with  the  line  of  cleavage  of  the  portion  of  the  skin  where 
they  are  situated,  and  their  shape  is  dependent  upon  the 
arrangement  of  the  connective-tissue  bundles  in  the 
reticular  portion  of  the  cutis. 

The  papillHJ  are  more  or  less  conical  in  shape,  some- 
times smgle,  or  again  cleft  into  two  or  more  points, 
forming  a  compound  papilla.  They  differ  greatly  in 
shape,  size,  and  distribution  on  the  various  portions  of 
the  body,  and  also  vary  according  to  the  age  of  the  per- 
son (Unna),  becoming  in  oUl  age  almost  flat.  They  are 
very  numerous  on  the  penis,  the  nipple,  the  labia  minora, 
and  the  clitoris,  appearing  in  these  places  as  low  hills. 
The  largest  papilbe  are  found  in  the  cutis  of  the  nipple 
and  of  the  corona  ^hindis.  Those  distributed  generally 
over  the  surface  of  the  body  are  very  small,  about  0.0.') 
mm.  in  height.  On  the  ends  of  the  fingers,  under  the 
free  borders  of  the  nail,  they  attain  a  size  of  0.5  mm,; 
but  their  height  varies  in  general  between  0.05  mm.  and 
0.2  mm. 

The  papillary  portion  of  the  cutis  consists  of  a  closely 
woven  network  of  fibres,  which  are  derived  directly  from 
those  forming  the  pars  reticularis.  The  papillae  are  very 
rich  in  elastic  fibres,  and  contain  blood-vessels,  lym- 
phatics, nerves,  and,  in  certain  situation.s,  tactile  corpus- 
cles. The  manner  in  which  the  papillary  body  and  the 
epidermis  are  joined  together  must  be  studied  on  speci- 
mens which  have  been  macerated,  and  from  wliieii  the 
epidermis  has  been  removed  in  toto.  When  this  has  been 
done,  it  is  seen  that  the  entire  surface  of  a  ])apilla  has  a 
finely  ribbed  aspect.  On  sections  made  horizontally 
through  them,  they  look  as  though  their  contour  was 
toothed.  The  ribs  have  a  slightly  wavy  course  and  are 
at  times  arninged  in  a  concentric  manner,  having  much 
the  same  aj)pearanee  as  may  be  observed  on  the  palmar 
surfaces  of  the  ends  of  the  fingers.  These  ribs  on  the 
papilliPhave  been  found  to  correspond  to  minute  furrows 
on  the  cells  forming  the  basic  or  cylindrical  epithelial 
layer  of  the  epidermis  and  to  fit  into  them,  each  cell  re- 
quiring usually  three  or  four  ribs.  From  the  fibrillated 
appearance  it  might  be  thought  that  these  ribs  were  con- 
nective-tissue fibres,  but  such  has  been  found  not  to  be 
the  case.     They  consist  in  reality  of  a  transparent  homo- 


geneous substance,  which  covers  thinly  the  surface  of 
the  papilla*.  The  proof  that  it  is  a  distinct  membrane 
has  never  been  satisfactorily  made,  and  it  seems  better  to 
accept  Unna's  view,  that  it  stands  in  intimate  connection 
with  the  cementing  substance  of  the  cutis  in  general, 
since  it  has  been  found  that,  when  the  cutis  is  subjected 
to  the  action  of  trypsin,  this  homogeneous  substance 
covering  the  papillse  disappears  in  the  same  way  as  the 
cementing  substance  in  otlier  portions  of  the  derma. 

The  Subcutaneous  Connective  Tissue  or  Fatty 
Layer. — It  was  mentioned,  in  speaking  of  the  embry- 
ological  origin  of  the  skin  as  a  whole,  that  the  subcuta- 
neous or  fatty  tissue  was  derived  from  the  mesodenn. 
It  is  that  portion  which  attains  its  full  development  the 
earliest  of  all  the  layers  of  the  skin,  an(l  in  which  the 
depositicm  of  fat  between  the  fibres  constituting  it  takes 
place  very  early  in  foetal  life.  The  subcutaneous  connec- 
tive tissue,  or  panniculus  adiposus,  though  in  reality  the 
lower  portion  of  the  corium,  is  regarded  as  forming  the 
third  layer  of  the  skin,  and  it  is  characterized  by  the 
presence  of  a  greater  or  less  amount  of  fat  included  with- 
in its  meshes. 

It  is  composed  of  bundles  of  connective-tissue  fibres,  a. 
network  of  elastic  fibres,  and  of  fat,  and  is  very  rich  in 
large  cells.  These  have  long  poles  and  are  situated 
either  in  or  between  the  fibre  bundles,  occurring  in  the 
form  of  spindle-shaped  cells.  According  to  Flemming, 
the  masses  of  fat  can  be  divided  into  three  classes,  each' 
of  which  is  characterized  by  its  blood  supply ;  the  fat 
clusters  with  their  own  blooti-vessels ;  the  strands  of  fat 
which  lie  around  the  large  vessels  and  receive  only  a. 
meagre  supply  of  blood  from  capillaries;  and  the  fat  isl- 
ands which  have  no  blood  supply  of  their  own.  We 
have  to  thank  the  same  investigator  for  our  knowledge 
of  the  histology  of  fatty  tissue.  He  found  that  the  fat 
cells  were  derived  from  ordinary  branching  c<mnective- 
tissue  ceils.  They  took  up  fat  in  small  drops,  and  in 
proportion  as  the  fat  increased  in  quantity  the  proto- 
plasm of  the  cells  also  increased,  and  they  became  round 
in  shape.  The  protoplasm  containing  the  nucleus  is 
forced  to  the  periphery  by  the  accumulation  of  fat,  and 
appears  as  a  membrane;  but  these  fat  cells  have  no  true 
enclosing  membranes,  except  when  they  are  old,  and 
when  the  protoplasm  has  become  thickened  into  a  mem- 
brane-like covering.  The  contents  of  the  cells  do  not 
consist  of  pure  fat,  but  of  a  mixture  of  fat  and  of  some 
product  fnmi  the  protoplasm.  At  the  time  of  birth  the 
panniculus  adiposus  is  very  greatly  anci  uniformly  de- 
veloped over  the  entire  body.  As  the  child  grows,  how- 
ever, it  diminishes  in  quantity  and  remains  of  consider- 
able extent  only  on  certain  portions.  Its  function  Is 
protection  to  the  underlying  tissues,  and  it  serves  to 
give  roundness  to  the  outline  of  the  body.  Those  por- 
tions of  the  body  which  are  firmly  bound  down  to  the 
fascia  by  short  bundles  of  fibres,  as  the  scalp,  the  skin 
of  the  palms  and  of  the  sole.s,  etc.,  possess  only  a  small 
fiitty  layer.  Where  great  mobility  is  necessary,  as  in 
the  eyelids,  or  where  there  is  a  great  amount  of  muscular 
tissue,  as  in  the  scrotum,  the  panniculus  adiposus  is  alsa 
al)s<*nt.  Over  the  joints,  where  the  skin  lies  inclose  con- 
tact with  the  bones,  and  by  their  movements  is  contin- 
ually subjected  to  pressure  and  tension,  bursa*  develop 
in  the  subcutiineous  tissue  after  birth.  In  this  layer  the 
large  arterial  and  nerve  trunks  going  to  the  cutis  are 
found,  and  also  the  veins  and  lymphatics  which  come 
from  the  derma  and  unite  to  form  lari^e  elTei-ent  branches. 
In  certain  localities  the  Pacinian  bodies  are  also  present. 

The  Glands  ok  the  Skin. 

There  are  two  sets  of  glands  which  are  found  in  the 
skin,  the  sweat  glands  and  the  sebaceous  glands.  They 
differ  from  each  other  to  a  most  marked  degree,  and  if 
considered  fnmi  the  standpoint  of  their  relative  impor- 
tance the  former  claim  priority  and  more  extended  study. 
We  shall,  therefore,  begin  with  the  sweat  glands. 

T»e  Swe.at  Glands. — Kiuhryo\of]y . — The  primary  evi- 
dences of  the  development  of  these  glands  of  the  skin 
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are  seea  in  tlieHttli  m  mli  of  rcetal  life.     Tbcy  appear 

'■— ".  on  the  pnlins  an  1  oii  tl  e  suits  uurtpr  tbe  furm  nt 

a  dI  epithe!  a\  prolongat  ooa  from  tbe  inferior  border 

of  the  epider  n  ^  n      tl  1 1  ulis     At  tliis  stage  tbey  ure 

Eolid.  club-shaped, 

md  BiirroUDded  by 

-Jf/-J     a   b<.mogcne.}UB 

meuibmne.       Tlic-ir 

f urtlier  develop- 

*  tbe    cluDKatko    of 

these  epitlieliftl  in 
gion  tha  donn 
ward  and  lu  Iht 
forma  tiou  by  the 
seventh  month  of 
a  cailly  altng  its 
axis  which  is  latir 
further  eilendwl 
through  Ihe  epi 
dermis  to  the  ex 
temal  siirfate  In 
tlie  mean  time  Ibi. 
gland  tube  at  tbt. 
end  in  the  oulia  has 
become  coiled  up 
forming  a  ball  and 
the  cxcrettry  duct 

through  the  skin  is 
tttEsted  upon  ilself 
The  development  of 
these  glands  is  very 
rapid,  and  bv  the 
end  of  ffftal  life 
they  have  already 
atialniKl  tlieir  full 
development.  In 
certain  aituatlons, 
however,  they  en- 
'Sttr   '"""ss    ^"'^    '^f'^'' 

^^-    birth,  and   in  their 

structure  dilTer 

somewhat  from  the 

•SlttM   ordinnr)  and  Ematl- 

er  ( nts  distributed 

generally   over  the 

b  «1\     Tliifte  iHrger 

plan<ls  are  tounilin 

tbL  axillie     the  In 

f.         guinal    regions, 

■^"r     urnund    tlio    anus 

«  the  nipple,  and   in 

the  auditory  canal 


(c 


nin 


glands) 

Tlic  sweat  glands 
are  present  every 
wiiero  in  the  In  teg 
ument  of  the  body, 

..^Harj  Ujer  at  me  eoriunK  ot  ihe    " '"J  '"*,  exception 

Bolaof  tbe  Foot    BpetJmen  hiircliaiod  In    of  the  glans  pinis, 
Muelter's  Onlil ;  iWlnlng  B'llti  hipnutcay.   tbe    Under   surface 

lABer  Hruwk.)^,  OHll™  uid  deeper  ",'  '"*  P'^P'''^^  "»<• 

iDhAi*r  im-tinn  nf  ■snrMr  giATui;  ^^ff.d.,  tuo   vermlliou   Dor 

'--      -itratum  derofthelip.  They 

S'l""!:  are    small    bodies. 

Uaipisiiii :   p„p^  papule:  p.  Consisting  of  a  con - 

fold  ot  Hie  epIdertolB:  i.,  ElanduUir  por-  voluted    tube    and 

Uon  of  the  mldennii:   STr.p..  sirBluni  nn      flTprpnt      Hurt 

p«|itii««:    M..  ™niiiiirv    if^a   In   ih»  ^^     eucrent     auct 


the 


.  caplUuT    loop   In   uio       ,  .  ,    ,      , 
isiiuiB.  -^     '        '  which  leudl 

eilernal      surface, 
and  tbey  arc  situated  In  the  coriura  or  even  in  tlic  sub- 


The  coils  of   the   large  ones  situated 

from  1  mm.  to  3  mm.  in  diameter:  tbe  smaller 

«D   the  general  surface  are   from  0.3  mm.  to  0.8  mm. 

"Dief  are  most  numerous  on  the  palms  of  the  hands. 


Krause  estimating  that  there   were   twenty-eight  hun- 
dred orifices  in  a  souare  inch  on  those  surfaces. 

The  sweat  glands,  as  a  whole,  are  composed  of  two 
distinct  portions,  a  secretory  und  an  excretory.    The 
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epitlielium,  arranged  around  a  rather  irregularly  shaped 
lumen.  The  cells  are  cloudy  throughout,  with  the  ex- 
ception of  a  narrow  por- 
tion along  their  free  mar- 
gin, wliicli  is  clear.  Tliey 
arc  bounded  externally  by 
a  layer  of  involuLlarj 
muscular  fibres  w  hich 
run  spirally  around  the 
mass  of  cells  and  which 
are  so  arranged  that 
small  spaces  are  left  b<. 
tivnn  ilura  The  seira 
ing  cells  send  out  prot. 
cssts  into  those  spans 
and  these  form  a  union 
nith  the  limiting  mem 
brane  or  mimbrana  pro 

Gna  of  the  elands  which 
I  composed  of  connec 
live  tissue  The  excre 
tory  portion  of  the  gUnd 
or  duct  consists  of  a 
connective  tissue    coat,  a 

structureless    membrane,    fiq.   lusn.  —  Tennio&i  cnii   i.. 
and   bounding  its  lumen      ?.??*'.*;'■??■ 'I???  "^^.''.'S.^',^ 
are  two  rows  of  epithelial 
cells,  the  free  marj^i 
which   I 


emioD  ID  diluted  nitric  e 
MatnilQed  Wi  diuuefvn.  {& 
Uracek.l    K.  Tennlul  roll; 


floplrf 


irgins  of 

cuticula.    There    are    no 

muscle  fibres  in  the  coals      ,._.. 

ot  the  sweat  ducts.    These      outlet  of  tbe  gUnd, 
latter  besin   in  tbe  inner 
portion  of  the  coils,  and  rise 
direction  baring  a  more  or 
always  reach  the  epidermis 


11;,^; 


to  the  surface  in  an  oblique 
less  spiral  course,  and  they 
at  an  interpapillary  prolon- 
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gallon.  Tilt'  duel  Lere  li>si-s  its  mcmbiuDa  e 
wlikli  got'3  over  into  thu  tissue  of  tliu  iiapllln.  ti 
lU  cuticiilii,  so  ilint  the.  Ill  men  is  Itoiiniled  for 
distance   iu    tiiu   alratum   s]iiuosum   bj-  llie   a]iiii)-   i 


■lone.  The  cells  wliicli  limit  the  lumen  in  Us  cmirse 
tbrougli  tl)e  epidermis.  Bbow  gmnulei  of  kemtobyalia 
»erj-  vAi\y,  and  considerably  below  the  level  uf  Itio 
■tratum  graniilosiuD ;  and  it  ean  fuitbcr  be  seen  tbat 
Kll  tLc  layers  of  Ibe  epidermia  bctame  iDteresirai  ami  aiil 
Id  forming  tlie  boundaries  of  tbis  spiral  canal  in  its 
course  to  tlie  external  surface.  The  views  wliicb  ate 
beid  by  Unna,  In  retard  to  tliis  portioo  of  ihi  duct  lintc 
so  much  in  tlieir  (avtir  us  to  clHlni  general  reeognitiou. 
He  does  not  consider  tbat  tlie  spiral  portion  In  the  epfdi.r 
mla  belongs  entirely  and  alone  lo  the  duct  of  the  SHeaC 
glnnd.  of  nhich  it  seemn  to  be  a  eontinunlloD  but  tliinks 
"   '  '~  is  li  cumil  which  is  also  in  counetiiou  nitL  the  b\« 


as  has  been  already  mentioned,  differs  somewhat  trom 

tliat  of  those  just  described.     The  diSerences  are  soown 

both  in  the  coils  and  in  tlie  duct,  by  a  dilHtation  and  a 

□arrowing  of  tbe  canal  in  places.     Where  the  lumen  is 

larger   tljcre  is  only  a  single   layer  of 

epiilietiul    cells;    but   in  the    narrower 

porlions   liiere  are  several.      It   is  also 

claimed  tlial  muscle  fibres  arc  pri'sent  ia 

the  former  situations,  but  they  are  al- 

wivys  alment  from  the  latter. 

The  SKBACBot;B  Glands.— fintrW- 
OSS- — The  sebaceous  glands  of  tlie  sktu 
make  their  appearance  from  the  begin- 
ning of  the  fourth  to  (lie  Uttli  mouth  nf 
pregnancy  (Oegeiibauer).  Those  glands 
wiiicli  open  directly  upim  the  external 
surface  of  the  skin,  are  formed  frum  iu- 
growths  of    the  reto  Hulpighil.  which 

Knelrale  inlo  the  cutis.     These  epitbe- 
1  prolongations  arc  at  ftrat  solid,  but 
a  canal  soon  forms  in  Ihcni  by  the  fatly 
degeneration  of  tbe  central  cells.     In  its 
further  development  it  is  found  that,  by 
a  process  of  cell  proliferation,  solid  buds 
are  given  off  from  tbe  original  epithelial 
ingrowths,  canals  fonn  in  the  axes  of 
these,  and  the  gland.  Qnally  consisting 
of  several  lobules,  has  become  racemose. 
M^JSmS   Tlie  origin  of  the  sebaceous  ghinds  at- 
^.  crcM  Mruoas  ut  Die    taciieil  to  the  hairs  is  the  same,  except 
•resiel.    spwinien    that    tbe  epithelial   ingrowths   proceed 
.  md  «.lnM  win.    f^^  ji,^.  <.,'jon,^  ^oot sSeath  of  ttie  luiir. 
Tbey  appear  vi-rv  soon  after  tlie  forma- 
tion of  the  hair  follicle  by  tbe  prolonga- 
tion of  the  rete  into  the  cutis. 
Dittribittimt  niiil  .*i('if.— Tbe  selwceous  glands  are  dis- 
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Skin  and  II*  Ap- 


ivilli  Ibe  Imirs,  tli<?  smallesl  are  tlic  on 
mm,  to  0.16  nun.  in  diameter.  Iiiit  inrgt 
to  Uie  bairs  of  llie  bean)  and  axilla,  from 
4)  16  mm  to  I)  34  tnni  but  tlip  largest 
are  on  itic  mona  veuens  tlic  labin  ma 
Jniik  und  tliu  scrotum  Tlie  stbacenus 
elands  wlix  li  arc  in  (onnectinn  « lib  tbc 
laaugo  bairs  are  from  0  25  mm  lo  1 
mm  m  diamevr  Tlie  leagtb  of  the 
glands  U  fn  m  W  tn  160/1  but  tbe  large 
__.!__ .J  ^  mucb 


tbe  pirture  only  ttw  u| 


In  sbape  tbire  is  also  eonaiderable  vari 
ation     Tbe  simplest  unes  resemblL  smnll 

fioucbes  but  tbe  glanils  ari.  uauallv 
□iind  to  be  raLemuse  or  acinous  tbat 
]b  composed  of  8e\erai  lobuUs  which 
pOBsess  one  <luct  in  common 

These  glandular  bodies  are  BituRted 
for  the  most  part  in  tbe  upper  portion 
of  tbe  curium  aboie  tbe  lei  el  of  tbe 
coiIb  of  Uie  sweat  glands  bomi.  ei 
tend  however  tbroiigb  almost  tbe  en 
tfre  tbickness  of  tbe  cutis 

Tbey  are  found  either  directU  attached 
to  the  hair  follicles  into  which  ibcir 
ducts  open  at  a  variable  distance  from 
the  orifice  on  the  cutaneous  Biirface  and 
empt)  the  fatty  matter  secreted  l)\ 
tbem  or  tbe  external  opening  uf  tbeir 
ducts  1b  situated  on  tbo  surface  of  tbe 
skin  These  latter  are  tbe  glands  wilb 
vbich  the  lanugo  liairs  arc  associHte<i 
Besides  these  two  forms,  there  are  others 
wbich  are  entirely  unconnectcil  witli 
haira,  and  which  also  open  directly  upon 
tbe  outer  surface  of  the  skin. 

Tbe  sebaceous  glands  whidi  open  into 
the  cavity  of  ttie  hair  foliicl'.'B  are  tbe 

«ver  fully  developed  hairs  exist,  as  on 

the  scalp,  the  beard,  etc.    Tiiere 

gland,  but  more  often  there  are  two,  situated 

sides  of  tbc  fnlljcies,  of   different  sizes,  and  at  diner- 

ent  heights.     Their  excretory  ducts  are  short  and  pass 

oitliquety  upward  to  enter  the  follicles,  the  larger  glands 

opening  more  supcrflctally,  the  smaller  ones  more  deeply, 

but  ilie  common  location  is  at  the  junction  of  the  upper 

and  middle  thirds. 

Tbe  sebaceous  glands  which  are  associated  with  the 
lanugo  hairs,  and  which  open  directly  upon  the  external 
surface,  are  distributed  over  tbe  forehead,  checks,  sides 
of  the  nose,  and  areola  eBpccially.  They  occur  also  more 
or  less  scattered  over  the  trunk,  the  extremities,  and  tbe 
genitalis.  Tliese  glands  are  the  largest,  and  also  the  most 
complicated  in  their  structure.  The  duct  is  usually 
broad,  and  its  oritice  dilated.  The  hair  attached  to  it  is 
really  an  appendage,  and  passes  through  the  duct  to 
reach  the  outer  surface  of  the  skin.  It  has  no  follicle  of 
Its  own,  except  at  Its  deepest  portion. 

The  glands  which  are  in  no  way  associated  with  hairs. 
and  which  open  directly  upon  tbe  external  surface,  are 
certain  ones  situated  in  special  localities.  They  have 
received  distinguishing  names,  and  are  known  as  the 
Meibomian  glandsin  tbe  eyelids,  and  the  glands  of  Tyson 
on  the  glans  penis  and  prepuce.  To  this  class  also  belong 
the  large  glands  of  tlie  labia  minora,  and  those  of  the 
vermilion  border  of  Ibo  lip, 

BiiMogieal  Anatomy. — Aaebaceous  gland  may  1)C  con- 
sidered to  be  composed  of  an  outer  wall  and  an  inner  mass 
«f  cells.  The  wall  is  formed  of  connective  tissue,  which 
is  derived  from  the  external  shealb  of  the  hair  follicles; 
but  in  tbose  glands  which  arc  associated  with  tbe  rudi- 
tnentary  or  lanugo  hairs,  and  in  those  unconnected  in  any 
way  wi'th  hairs,  tbe  fibrous  envelope  Is  obtained  from  the 
ooiium.    Tbe  wall  acts  as  a  support  iHorel)  for  a  base- 


le  a;iUl>rt«s  belnnolDK  to  Uw  paplOsTf 

.. ^.-la  tbii  HipplT  Um  liun  and  auo  ttniM 

It  llsBue.    Tbe  lariretr    "     '  -  -      .  -  — 

two  superposed  Isyen.    In 


the  glands.  Tbe  cavity  of  tbc  glands  isfilled  wiUi  large 
oval  and  polybedml  cells  having  large  nuclei,  but  in  the 
central  portions  there  Is  a  semiUuid  homogeneous  mass. 
tbe  sebum.  The  source  of  tbe  sebum  seen  in  tbe  seba- 
ceous glanils  are  the  cells,  which  arc  found  presenting 
all  stages  of  fatly  degeneration.  Tlie  most  external  ones 
are  granular,  tbe  succeeding  ones  contain  small  drops  of 
fat,  which  gradually  increase  in  size  as  tbe  central  por- 
tion of  tbe  cavity  is  reached,  until  tliere  is  no  trace  of 
protoplasm  remaining,  the  cell  being  completely  filled 
with  fat. 

The  11  lood- vessels  op  the  Skis. — Tbe  vessels  wbich 
supply  lliu  skin  wilb  blood  are  branches  from  tbe  larger 
arteries  whicti  lie  t>elow  the  subcutaneous  fatty  tissue. 
They  pass  up  through  this  latter  and  form  at  its  junction 
with  the  corium  a  more  or  leas  horizontal  network. 
From  this  network  further  branches  are  given  oIT.  some 
to  supply  certain  portions  of  the  skin,  others  to  ascend 
obliquely  and  perpendicularly  tlirougb  the  cutis,  having 
only  few  branches,  until  they  rt«cti  the  subpapillary 
layer  of  the  corium.  Here  they  again  form  a  more  or 
less  horizontal  network,  which  also  gives  off  many 
branches. 

The  plexus  of  arteries  at  tbe  junction  of  the  cutis  and 
subcutaneous  tissue  Is  very  rich.  It  supplies  tbe  papill* 
of  tbe  hair,  tbe  coils  of  the  sweat  glands,  and  also  sendi 
«ff  branches  which  break  up  into  capillaries  In  the  pan- 
niculus  adipoeus.  The  subpapillary  network  of  arteriea 
supplies  vessels  to  tbe  external  root  sheath  of  the  hair, 
the  sebaceous  glands,  the  unstriped  muscles,  and  the 
ducts  of  the  sweat  glands.  In  addition,  this  plexus 
gives  oQ  bmnches  which  break  up  into  capillaries  just 
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below  the  papiUot,  and  ioloeach  o[  these  a  tortuous  arlp- 
lial  capillary  aHci'D da  almost  to  lis  uppur  end.  where  it 
forma  a  loop  aud  gOL-s  over  into  a  vpdous  capillary. 
Tlieae  latter  uoite  to  tomi  Tenulea  in  the  sauie  plane  us 


Hdumt    Or.  Mnuum  sninuJosuiii : 
apUKe:  rv.  conum:  F.  «eLn  at  tbc  .      - 
I.  oilBa!  ot  a  ivot  sl«nil.    PorUont  ot  ibe  f 
.„.^ . ^  _.  ■^ecpiuarlM  bHloarUiBlo 


f  p«plll»  are  aim 


itaown  in  aw  ptciuro. 

the  artenis  nnd  coiirw  along  them  Whin  (hey  arrive 
at  the  aiibLntaneoiis  lajir  tbev  together  uith  the  veins 
from  the  other  portions  of  the  cutis  unite  to  f  inn  large 
the  large  arteries, 
of  arteries  there 
is  a  portion  of 
the  cutis  which. 


Papitla  ol  Ills  Tip    f  in     _...,.      .     _ 

taavp  b«en  Haloed  bj  riiPtleri  gota  [OpUvmI 
(After    Rabl.   (rum    Rufflnl  i      ■-    --— 


i   pHlm«   of    the 
bands,    the 

fc^,SSi  f'*^'    °'     '["^ 

rrom  betow  and  nubdlviriM  Into  ■  nam&r  ot    leot    and    the 

nan  medullaial  varloMc  Olirlllnp  «Ulc4i  travene    face      also    at 

the  ForpuKle  cnieBf  Id  a  tiortmiiul  dlnscUua        ^^^   sulcus  co- 

ronarius    and 

tlie  crirona  glandia    in  which  place§  each  branch   from 

the   subpaprilar)   arterial    plexus    when  it  breaks  up 

into  capillaries    supplies   onlj    a    few    paplllx.     The 

areas  which  are  furnished  with  blood  bj  one  arterial 


N'ervH    Flbnlia^     G^ 
:  CSe*., 


FID.  3;937.— Papilla  from  (be  Hkin  •> 
Capillary    filixal 

capi^^  lixip ;  K.S(h.,  uvrve  lltsaieiiu  •! 
(OreatlT  eDlargKl.) 


and  it  is  in  general  observed  that  they  are  more  exten- 
sive on  tiic  exti^uaor  ihan  on  the  fleiior  surfaces  of  tha 
extremities. 


Jiff.  Melasner'i  taetUs  eorpuKle:  S^ 

Nalpl^ll;  Bg..  < 

tlie  body  ot  ttae.paplUa :  "" 


Str-JV, 


:  m,  bknd-itnd. 


V  esse  Is,  It  has 
been  found 
that  hero  some 
branches  of the 
digital  arteries 
emptied  di- 
rectly into  the  large  veins  of  the  bed  of  Iho  nails,  with- 
out there  being  any  intervening  capillaries.  Also  it  is 
oliservcd  that,  after  the  vessels  for  the  pannlculus  adi- 
jHisuB  and  sweat  glands  bad  been  given  off,  but  before 
the  upper  horiionlal  plexus  for  the  supply  of  the  paplUs 
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Tlic  lumi'n 
of  the  arlerieB 
of  the  skin  li; 


All  llie  vessels 

oF    the    papil- 

.    .     »  Ifl'y    layer    of 

Urw.  at   cflpillBrj-  in 

phanicier.  that 

pl«_en. 


I   do  the 


mlMl  tdeutta  at 

termloal  tDobaottlie  nerve  flbclUie  tubes 

The  Lvm- 
PHATifs. — ^Tliere  are  in  llic  iutegumpnt  of  the  body  two 
forms  of  cbiiiiDels  which  coDlain  the  lymphatic  fluid, 
and  through  which  it  flows,  vi/.. 
the  lympbatlc  vessels  proper,  thnsc 
,  which  possess  aa  eudothelial  lining, 
and  the  numenma  s)>aceB  whicii  uc- 
ir  between  1  bo  elements  composing 
Eiic  various  layers  of  the  skin. 

In  rcganl  to  the  lutler,  it  has  been 
proved  Ihal  they  arc  the  origin  iif 
the  lympliutic  s^-atem  of  the  skin,  by 
tlie  auccessful  injecliou  of  the  inler- 
celhilar  spares  In  the  spiny  layer  of 
the  rete  Malpigbil  from  the  iyinpba- 
tifs  of  the  subcutaneous  coiinertivi- 
tissue  (Itetziiis.  Axel  Key.  ct  aiii). 
Other  lympb  spaces  exist  bcCwei'ii 
tlie  membraaa  propria  and  the  se- 
creting ceils  of  thf  colls  of  Ihe  sweat 
glands,  and  between  the  epithelial 
colic  of  the  sweat  duets.  Tlie  inter- 
cellular  spaces  in  the  stratum  spl- 
Diisum  of  the  batr  follicles  and  in  the 
sebaceous  glands  are  also  pniuis  of 
.^u^ii  orlgia  for  tbelympliHtiCB.  The  buu- 
Iblrum  dies  of  UDStriped  muscle  fibres  and 
,_  Jl  Con-  the  coils  of  the  sweat  glands  and  the 
SSmS"  J""'!.'"  »'  com«tiv.-lta,  abre. 
meiiiTiene  blue.  lorniiug  the  cutis  are  shealiii'd  by 
from  lymph  spaces,  as  are  also  tlie  fat 
,.,„i,....,^(^  clusters.  According  to  Klein,  very 
nBTve'BtmVir,  one  line  channels  proceeding  from  these 
urjfct  oon-medul-  lymph  sbeatlis  penetrate  into  the 
SKi^'n.Tffi  ;««'  "d  ™mity  lc»,«n  .)1  tho 
■abdlTiBiou  o[  ttie  fat  cells  of  which  they  ore  corapoeed. 
"Tli^ii  n.'  '*''  "^''^  pipilliE  arc  also  extensively 
SiSR^tlis?'^^  traversed  by  lymph  spaces,  whicli 
aUe.  empty    ililo    the    lymphatic    vessels 

proper.  These  vessels  are  lined  with 
eadothelium,  and  begin  in  the  upper  third  of  the  papilla 
(the  Iloggans)  by  means  of  a  culde-sac.  They  course 
downwaru  in  the  form  of  a  plexus  through  the  cutis, 


(Atier  Rkbl.   from   i 
Doglel.)    .U.  After- 


and  at  its  Junction  with    the   subcutsnen 
tissue  unite  to  form  a  Few  large  vessels,  which,  accord- 
ing to  Ueming.  have  a  muscular  coat. 

The  Nekves  of  the  Bkin.— The  nervea  whicli  arff 
supplied  to  the  skin  are  derived  from  branches  ot  the- 
cerebro-spinai  system.  They  pass  iip  through  the  sub- 
cutaneous connective  tissue,  in  the  same  manner  as  the 
blood-vessels,  from  the  larger  trunks  situated  below. 
In  the  upper  part  of  the  punniculus  adiposus  the  course 
of  tlie  nerves  Is  a  hurizoiital  one.  and  they  give  oR  a 
large  number  of  small  branches  for  its  innervation. 
They  penetrate  the  cutis  together  with  the  arterial  vea- 
stls.  and  accompany  them  more  or  less  in  their  disirl- 
butiou.  In  their  course  Ihey^ivo  off  branches  to  supply 
tlie  various  constituent  portions  of  the  cutis.  Those 
whicli  supply  the  hair  folliek-s  pass  to  them  in  the  neigh- 
borhood of  the  sebaceous  glands.  10  which  fibres  are 
sent.  They  penetrate  the  hmr  ehealh  and  are  distributed 
between  the  cells  of  the  roni  sheaths.     The  sweat  glands 


Inner  eJuthchMwl  ibotUi.  J  .*  L,  lunells  ot 
eavdope:  &'.  aorlelor  tlie  FODaecUie-IiHiu  .    . 

two  foDdeuous  taniHllB  un)l«.  Uie  Una  ot  union  lormtnK    .. 
ODBle;  Q.  >pot  wbrre  Die  Uneot  union  runs  lisnivenely :  Bg, 


tbn  wlililn  itw 
Iter  bullbibBped 


and  their  ducts  ore  also  furnished  with  nerves.  I'nna 
claims  to  hove  seen  nerve  endings  between  the  secretory 
epithelial  cells  of  the  colls. 

When  the  nerves  arrive  at  tiie  upper  portion  of  the 
cutis  they  take  a  horizontal  course  and  form  a  rich  plex- 
us Just  Delow  the  epidennis.  which  gives  oIT  a  great 
number  of  branches.  These  break  up  Into  fine  flbrillfe. 
and  are  distributed  In  every  direction.  These  flbrillK 
ttn'ndnale  either  In  the  emlothelium  of  the  papillary 
blood-vessels,  or  free  in  the  connective  tissue  of  the  pap- 
illary body,  or  penetrule  into  the  intercpithelial  spaces 
of  the  stratum  splnosum.  Longer  branches  from  this 
plexus  ascend  into  the  papillic.  and  in  certain  portions  of 
the  integument  end  In  the  tactile  corpuscles. 

The  nerve  flbres  which.  It  is  claimed,  have  been  traced 
between  the  cells  of  tlie  epidermis  are  hod -medu Hated. 
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[e;-  lire  said  to  be  distribnWd  generally  tliroiiglioul  the 
«'Malpiglili,  fts  far  upas  the  strntiim  ^rnnulogutn,  and 
uad  ill  the  intercellular  spucts.  villivt  tapering  to  a. 


aiU  dlametm.  lAfier  IMDI.. 
drruBr.  pertiwHjr  clear  be**, 
'Utflte  u[  Jim  outer  npaute  ur 


no.  SMS, -Ttansveiw  Swilii 
SkiD  Id  lh«  NelBil  "  " 
Bnlmlon  of  pkrln 
taeniaiDiTlIn  and  r 
^.  AitocTUnderli 
Oia  Inner  flub- — 
envelope :  C.  n 


point  or  with  a  Hiniill  rounded  exlrcmity.  Unna  claimed 
that  they  terniinaled  in  small  discs  upon  the  cells,  but  his 
view  litis  niit  received  recognition. 

Besidei  the  above-mentioned  ways  in  which  the  nerves 
end  in  the  akin,  there  are  Hpecial  forms  of  termination. 
Tlieiie  fire  repu'sented  by  the  tactile  corpuscles,  the  Uic- 
tile  discs  of  Hnnvier,  the  I'aciDiau  bodies,  and  the  end 
bulba  of  Krauge. 

Taetite  Goi-pii»cU>.— The  tactile  corpuscles  are  very 
■ronll,  oblong  bodies  from  40  to  SOOii  in  length,  and  from 
3D  to  ttOf  in  breadth.  They  are  situated  in  the  upper 
portion  of  a  broad  papilla,  and  are  found  especially  ou 
the  ftngers  and  toes,  and  in  the  palm  of  the  hand.  Tlicy 
have  a  distinctly  striated  uppeamDce,  nnd  are  directly 
connected  with  one  or  two  medulla  ted  nerve  fibres  whieh. 
wind  around  the  corpuscle,  and,  on  entering  it,  lose  lUeir 
medullary  sliealh.  the  perineurium  becoming  continuoiia 
witli  the  capsule  of  the  corpiiaclc-  The  nerves  split  up 
into  branches,  wliich  end  in  Hattened  knobs  between  the 
connective- tissue  cells  of  wliich  the  corpuscle  is  com- 
posed, I'licy  ottsn  consist  of  two  or  three  sections  lyiug 
close  logolher.  eai'li  one  being  supplied  with  a  nerve. 

Rinmier't  Tatiile  Dtaa.— These  discs  are  small  cup- 
>baped  bodies,  the  concave  aide  of  wliich  Is  alwavs 
directed  towanl  the  free  surface  of  the  epidermis.  At 
ceveral  points  on  the  convexity  of  the  disc  the  termina- 
tion of  a  non-medu Hated  nerve  fibre  is  seen.  Ranvier 
claims  that  this  nerve  ends  only  on  the  surface  of  these 
discs,  but  according  to  otliers  this  lakes  place  In  the  c^tl 
between  the  nucleus  and  the  external  membrane.  Tills 
form  of  nerve  ending  has  been  found  in  the  deei 
tions  of  the  epidermis,  near  tlie  sweat  duct,  and  In'ihi 
corium  just  below  the  rete. 

The  Paeiaian  BodiM,— The  Pacinian  bodies  were  first 
tlioroughly  described  hv  Pacinlus,  though  they  had 
already  been  mentioned  by  Vatcr  over  a  hundred  years 
■go.  They  are  small,  oval,  transparent  bodies  from  3  to 
S  mm.  long  and  1  lo  3  mm.  broad,  and  are  situated  in  the 
■ubcutAncous  connective  tissue,  almost  exclusively  upon 


the  branches  of  the  nerves  which  supplv  the  skin  of  the 
palms  or  the  hands  and  of  the  soles  of  tlic  feel,  but  also 
upon  the  dorsal  nerve  of  the  penis  and  I't  the  eh  (oris. 
Tliey  are  likewise  found  in  oilier  places,  as  around  llie 
jolnis,  where  they  nre  deeply  situaltnl.  nod  also  in  the 
mesentery,  etc.  Tlie  major  part  of  the  Pacinian  iHxIy  is 
formed  by  the  capsule.  This  capsule  la  derived  from 
the  perineurium  of  the  nerve,  nhicli  ends  in  Uie  corpus- 
cle, and  is  in  reallly  composed  of  a  large  number  of  con- 
centrically nrmnged  laminff,  which  are  separated  one 
from  tlie  other  by  a  layer  of  flui  endotheiial  cells.  Be- 
tween any  two  of  these  there  is  a  more  or  less  large  quan- 
tity of  an  albuminous  fluid,  and  connective-tissue  fibres 
forming  septa  are  also  seen.  This  laminated  and  concen- 
trically arranged  capsule  surrounds  a  >iarr<)w  cylindrical 
apace,  which  contains  a  granular  subs,aiice  in  which  a 
few  cells  are  seen,  and  the  termination  of  the  nerve  fibre. 
At  its  entrance  into  the  cavity  of  the  Pacinian  bodv,  the 
ncrrc  loses  its  mcdullated  charricter  and  the  axis  cylinder 
ulone  posses  in.  It  appears  as  a  pale,  finely  granular, 
imrroiv  land,  which  ends  in  a  single  small  knob  or  in  a 
st.riesof  them.  The  nerve  has  also  been  observed  to  pass 
iiitin'ly  thrfiuch  iiiie  of  these  bodies  and  end  ia  another. 
A  siiinll  ..riiTy  pc  lift  rates  the  capsule  of  the  Biciuian 
innliis  iilimg  iviih  the?  nerve,  and  forma  a  capillary  plex- 
us liotHeeti  Ihe  tiL-riphoral  lamlniE. 

hull  Boila  of  A'(viMw.— The  end  bulbs  of  Krause  are 
minute  oval  or  cylindrical  bodies,  which  are  regarded  as 
beinff  more  or  lesG  related  to  the  tactile  corpuscles.  Thev 
fiinslst  of  a  connective-tissue  capsule  containing  a  large 
niini!>er  uf  cells  which  form  a  core.  Between  these,  one 
or  mure  nerve  fibres  end.  They  are  found  in  the  con- 
junctiva and  the  mucous 
membranes  of  the  mouth, 
the  gluns  penis,  clitoris,  and 
vagina,  where  they  are 
termed  genital  corpuscles. 
The  capsule  of  these  end 
bulbs  is  derived  from  the 
perinetuium,  but  the  nature 
of  the  core  which  It  contains 
is  still  a  mooted  point.  The 
axis  ry Under  alone  penetrates 
into  this  core,  liaving  lust  its 
medulla,  and  it  ends  in  the 
upper  portions  either  free  or 
as  a  small  button-like  pro- 
tuberance. 


Tub  Nails. — EmbTfolvgy. 
—The  first  steps  iu  the  de- 
velopment of  the  nails  occur 
in  the  thbd  month  of  firtal 
life,  and  consist  in  the  mark- 
ing out  of  the  nail  bed  and 
furrow.  This  is  covered  by 
the  ordinary 
neum  of  that  | 
and  it  represents  the  ep»- 
nychium  of  Unoa.  ITnder- 
neath  the  eponychjum  the 
embryonic  nail  remains  up 
to  the  fifth  month.  Accord- 
ing to  KOIliker,  there  ap- 
pears in  the  fourth  mouth, 
between  the  eponychium  and 
the  stratum  mucosum.  a  lay- 
er of  large,  pale  -  colored, 
liomy  plates,  which  cover 
the  i>cd  of  the  nail  and  re- 
present   its    primary    form. 

The  nail  in  its  furilier  growtli  increases  in  thickness 
quite  rapidly,  possesses  a  free  border  by  the  sixth  month, 
and  hy  the  seventh  month  is  fully  formed.  ROIliker  also 
clainiB  that  the  develojiment  of  tnc  nail  takes  place  from 
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portant  part,  and  it  is  from  tlija  portion  tliut  rcgtnLTHtion 
of  ilii'  nail  is c'onliiiiiBlly  K"itigfn. 

The  ilMHa.—Emluyulosy.—Thc  first  steps  in  the  Je- 

vclopmeut  of  ilie  bairs  occur  at  tlie  cDd  of  tlie  tbiril  or 

Ibe  btginniiig  of  the  fourth  monlh  of  foital  Hfe.     Tbey 

arushowaby  tbefonoBtlon  of  small.  BoKdproloDgatloiisuf 

tbo  rete  Malplghii.  penetraiiog  into 

tbe  cutis  and  locrposing  in  Jenglb 

by  tbe  proliferation  nf  tbe  cells  com- 

(fjji         jHisioK  tliem.   Arriving  In  tbe  deeper 

portion  of  tbo  cutis,  ibe  lower  end 

Strjf.    of  the  prolongations  is  very  soon  aiir- 

rounded  by  an  aggregation  of  round 

and  spindle rellsi,  wbicb  partly  form 

Uie  papilla  of  tbu  hair  and  partly 

growaround  tbe  epitbelial  ingrowta 

in  order  to  torni  tbe  sbeatli  of  the 

hair  foUiclo   (L'nna).     During   this 

timtt  cliaugts  hIbo  take  place  in  tbe 

epithelial  coluniu      In  lis  jnuei  por 

tion  a  conical  shaped  niaBB  of  cdls 

with  Its  np«x  directed  extemallt 

becomes  diiTereutiatetl  from  the  ri 

iiiamder    and    this  reprisvuts   tbi 

pnmiihe  hair  body      From  il  Uie 

hair  and  it<)  lanei   root  sheatli  art 

formed      Thi,   primitive   hair  1  ihIv 

hiMng    grnun   around   the   nculj 

foniieil     papilla     it    intnases    in 

lenfclb  upward  and    keralubuiticiu 

betins   anil  proceeds  from   ahoie 

j,^(uj    dononard        Tbe     exUrnal     mot 

Aicobul    Hbeath   is  lonslftuted   by  tbe   piir 

xy  I  In  and  plrrofucniia  tor  tiilohnff  tbem     tlons  of  tbe  epithelial  ingrouth  of 

.,.  ..u.^,.„  ""_  j'piStt.    tlie  rtle  Malpigbii  which   remain 

P  papu'la"v  'leiii'nr  Uie  cnrium    aft^ir  the  dilferentiation  of  tbe  prinn- 

Itiie   liair  body  and   auixounil   tbe 

entire  hair 

From  tbe  sivth  to  tbe  eightli  month  of  life  Ibe  fcEtus 

baa  become  covered  with  biiir   which   bowever  falls  out 
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tlip  donuro  of  the  last  pbalanfecs  of  tbe  fingers  and  of  the 
toes  Each  one  Is  oonve\  iipim  lis  external  surface  eon 
cave  upon  it«  Internal  and  moulded  upon  tbe  cutis  to 
nhlcU  It  19  firmly  odlieient  The  exposed  portion  of  tbe 
nail  IS  called  its  bodj  tho  anterior  extremit)  the  free 
^ge  tbe  semilunar  portion  pustiriorlj  which  Is  of  a 
wbiie  opaque  color  tbt  lunulii  Thcpotiionof  the  cutis 
upon  which  tin.  nail  is  iiltimled  U  Ibe  nail  bed  It  Is 
boundeil  lati  ralh  In  in  >  rolls  of  tbi  skin  nhkh  are 
known  as  tbe  walls  of  IbL  null  Around  the  nail  bed 
is  a  groove  ivbiib  f>i  (iitercd  b\  tbe  nail  ualt  and  in 
this  Ik  tbe  lateral  edges  of  ibe  nail  while  the  posterior 
portion  tbe  nail  root  is  Implanted  !u  a  similar  though 
mucli  deeper  groo\e  this  latttr  represents  the  matnx 
and  It  is  from  here  that  tbe  gronth  of  tho  uail  takes 
place 

Ilittelogveal  Aimtomy  — Tbe  lied  of  tlie  nail  consists  of 
tbe  corlum  and  tbe  stratum  niucosum  The  conneLtive 
U^iie  bundles  of  tbe  nitil  ruu  here  partly  longiturtiuallj 
and  parallel  to  the  axis  of  Ibi.  ftD(,ers  partly  in  a  perpen 
diciilar  direction  frnm  tbe  pcriosteiini  to  the  c<it«mul 
surface  Tbe  i  ptibetlum  covering  Ibe  corium  Is  com 
posed  of  cells  idi  iitical  nitli  those  in  tbe  stratum  muco 
Slim  of  till  ipidemiis  and  is  sbarplj  defined  from  the 
nail  except  at  tbe  matrix 

Tbe  corium  at  tlio  matrix  of  the  nail  sliows  a  well 
developed  jiapilhir^    bodj     and  is  ^el^    vascular    eacli 

EEtpllla  receiMng  a  blond  vessel  In  front  of  this  and 
eneath  tbe  lunula  the  papilla  are  verv  small  mid  still 
more  bo  antenorlv  the  cutis  forming  the  nail  \v  d  has  no 
napillo.  but  fine  longitudinal  rielKcs  In  wliicU  run  the 
olood  vessels  which  give  off  capillar*  branches  nt  rccii 
lar  Intervals  These  ridgesnf  the  corium  are  cmereel  bj 
the  epithelial  cells  of  the  stratum  mucosuin  w  liieh  also 
diM  down  between  lb  em 

The  nail   itself  consists  of  llom^   lamella;   which  are 
closely  bound  together,  and  which  are  e^imposed  of  cells 
■Imilar  to  those  of  tbe  epidermis,  except  that  they  con- 
tain nuclei. 
In  the  formation  of  the  nail  tbe  iimtrix  plays  ilic  im- 
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T&pidity  of  the  change  (.-eaiies  a  tew  weeks  after  birth. 
The  embiyoQic  or  l^ugo  hairs,  tvlticli  Imve  a  much 
shorter  length  of  life  lliao  Uiose  which  cniw  after  birtli, 
five  place  to  more  pcrniaacnt  mitss,  uiiu  on  cvrtuln  por- 
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tia.  sm.  -LoneltucllnaL  Snrifim  nl  K  t-spilliu  ■  Hair  Bum,  aud  Ibe 
LaneM  Pan  ul  Uie  Hball  I't  tlKi'  Hair  wlLh  lln  Sliivihs.  [ruin  On-  Sra.!)! 
'  in^tlult.    MugTiiaedmiaUativun.   ururRabl.i    {"p..  Papt[lB : 
r.     — ^   _.   .^_  —  pj]]a :   Bl..  hlood-vewBl :  .M.  mils  of  tbr 
i.  cortInU  relh:  MM.,  inatrii  ctlliof  the 
...    .„.      -f^.  Til „  peiit  uDdentoing 
i:  (.p.  memDranou*  «ivelop*ol  Uw  tiWr; 

^. .leoIlhB  roirt  «lie»th  ;  Hu.  HuxleT'a  lajpr; 

He  HoDle'dBTflr:  IF.  outer  imi  sbeatli :  IP,  iKremu  membrane: 
J,  mnennoM  byen  at  Uie  cuDDectlve-lluue  balr  loUlchi  ilv  HIi.  > : 
H.  XDllaaUD. 

tions  of  thp  body  ttcqtiire  n  niiicii  prealer  developmiiDl 
thau  they  do  no  othtrs.  The  Dew  liairs  origin&te  from 
the  i'i>ilJiellum  fonning  the  external  root  sheath  of  the 
lanugo  hairs,  wliicli  sends  out  Bolfd  buds  from  whiclt  tbo 
hklr  develops  In  exactly  the  aame  way  as  han  just  been 
described,  and  grows  up  alongside  of  the  embrvnnlc  hair 
to  the  eilemal  opening  of  the  follicle.  Tlie  old  liair  has, 
in  the  mean  lime,  liecn  separated  from  the  papilla  and 
become  completely  bomy.  owiilg  to  its  loss  of  nourisli- 
meat,  and,  being  p'ushcd  upward  by  the  new-formed  hair, 
falls  out  when  the  external  surfsce  is  reached.  In  this 
way  the  temporary  hairs  are  replaced  by  the  permaneut 
Dnea,  and  an  entirely  similar  procediire  is  furthermore 
constantly  seen  repeating  itself,  even  in  adulu, 

Oenenu  CluirnelrrixUai. — The  liairs,  whieli  are  modifi- 
cations of  the  epidermis,  are  found  in  greater  or  Icaa 
amount  over  the  entire  body,  with  the  exception  of  the 

5 alms  of  the  hands,  the  soles  of  the  feet,  the  vermilion 
order  of  the  lips,  the  glans  penis,  the  labia  minora,  and 
inner  surface  of  llie  labia  majora.  Over  the  majority  of 
the  surface  they  ore  short,  ratlier  colorless,  having  the 
chancier  of  the  emtiryouic  huirs,  and  hence  are  termed 
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the  lanugo  hairs:  but  on  the  head,  Ihe  eyebrows  and  the 
eyelids,  in  tlie  axillte.  oo  Ibe  pubes,  and  in  the  male  sex 
on  the  cheek  and  upper  lip,  they  attain  a  much  liigber 
grade  of  development. 

The  hairs  which  arc  present  upon  the  scalp,  eyebrows, 
and  eyelids  become  gradually  more  marked,  thicker,  and 
longer  after  birth,  but  at  the  age  of  pubertv  the  hairs  on 
the  pubes  and  in  the  axilla,  and  the  bcarn  in  the  male, 
begin  lo  develop  and  to  increase  rapidly.  Hair  also  Is 
fouud  around  the  anus  to  the  male.  It  is  not  unusual  to 
see.  in  certain  races,  tliat  in  women,  as  tbcy  approach 
and  puss  the  climacteric,  a  stronger  growth'of  hair  ap- 
peiirs  on  the  upper  lip  anri  face. 

The  liairs,  both  the  lanugo  and  the  fully  developed 
tines,  are  for  tlie  most  part  placed  obliquely  in  the  sidn 
and  are  situated  in  follicles  termed  tbc  liair  follicles. 
Tlie»e  latter  are  someiimea  aliort,  the  papilla  lying  high 
up,  or,  again,  of  contriderable  length,  and  deep  down  in 
tlie  subcutaneous  counectlve  tissue.  The  portion  nl  the 
hair  situated  in  the  follicle  is  the  root,  that  above  tbd 
level  of  the  skin,  the  shaft.  At  the  lower  extremity  of 
tliB  root  there  is  a  whilish.  soft,  bullious  enlargement, 
the  luiir  bulb,  which  has  a  concave  end  that  Sts  upon  tbe 
conical  vascular  eminence  already  mentioned  as  being  Uie 
hair  papilla. 

The  hair  follicle  Itself  may  be  divided  into  three  parts, 
according  U<  irs  form.  From  il«  upperextremity.  where 
it  opens  out  upon  the  surface  of  the  skin,  it  descends, 
shaped  like  u  funnel,  as  far  down  as  the  opening  of  the 
duct  of  tbe  sebaceous  gland.  It  then  becomes  narrowed 
for  a  sliort  distance,  but  broadens  again  near  the  papilla 
to  receive  the  hair  bulb. 

The  hair  shaft  varies  considerably  in  shape,  being  in 
some  coses  round,  in  others  much  llattened,  or  again 
angular. 

On  cross  section  the  hairs  are  eiihcr  round,  nr  oval,  or 
triangular,  or  siiiiare,  liaving  cimvex  nr  concave  sides. 


U  Pdn  or  rmeiven  e  trnm  tlie  Sralp. 
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The  angular  and  Sattened  hairs  are  found  in  those  locali- 
Iles  where  the  hair  is  curly,  the  round  ones  where  it  is 
sttslgbt. 
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At  its  free  exteTDat  eod  tlie  bair  is  poioted  wlieo  iu  its 
natuT&l  itate,  but  owing  to  the  fact  tliat  it  la  continusll; 
subjected  to mecbanical  iofluences.  such  as  rubbing,  etc., 
it  is  usually  found  to  liave  a  more  or  less  rounded  ex- 
tremity. 

BUbJeffg  of  the  Hair  and  ofiu  FoUMe.—YleAT  Follicle. 
— The  hair  luilicie  is  represenled  by  a  sac-sliaped  cavity 
composed  of  connective  tissue.  At  its  loner  end.  which 
is  more  or  leM  deeply  situated  in  the  cutis,  an  emiDence 
is  seen,  analogous  to  the  papilla  In  the  upper  portion  of 
the  corium.  which  Is  known  as  the  hair  papilla.  This 
body,  upon  which  the  concave  extremity  of  the  liair  root 
is  accurately  fitted,  la  oval  in  shape,  and  at  its  tiase  Is  a 
distinctly  marked  constrict  ion  ~t  lie  neck  of  the  papilla. 
It  is  composed  of  connective  tlaaue,  similar  to  that  of  tbe 
cutis,  of  which  it  is  a  part,  and  contains  blood-vessels. 
(See  also  Fig.  5233.) 

The  hair  follicle  envelops  the  lower  two-thinis  of  the 
hair  and  of  its  sheaths,  but  above  the  openings  of  tlie 
ducts  of  the  sebaceoiia  follicles  it  is  not  demonstrable  as 
a  separate  formation,  bcconiiiig  lost  in  the  tissue  compos- 
ing the  papillary  body.  It  ci>iisists  of  three  couts.  The 
most  external  of  these  is  a  portion  of  the  cutis  proper, 
and  is  composed  ol  connect ve- tissue  fibres,  which  are 
closely  botiud  togeiber  and  run  longitudinally  In  the 
axis  of  the  hair,  and  is  quite  rich  In  coDncctive-tisiue 
celts.  In  it  are  distributed  the  blood-vessels  and  nerves 
supplied  to  the  hair.  The  next  innermost  coat  is  com- 
pMed  of  elements  similar  to  those  which  are  found  in  the 
most  external,  but  they  arc  arranged  in  a  circular  manner 
running  around  the  liair  follicle.  There  arc  many  nuclei 
found  in  tlils  coal,  the  long  axes  of  which  arc  directed 
parallel  with  the  oiurse  of  the  fibres,  and  they  resemble 
very  strongly  the  nuclei  seen  in  unstriped  muscles;  but 
this  resemblance  is  in  all  probability  due  to  the  tension  to 
which  the  fibres  are  subjected. 

The  innermost  of  the  coats  of  the  hair  follicle  is  a  hya- 
line basement  membrane,  which  has  a  glassy,  transparent 
appearance.  It  is  in  immediate  contact  with  the  cylin- 
drical layer  of  epithelial  cells  belonging  to  the  external 
root  sheath  of  the  hair.  It  is  not  always  demonstrable. 
varyinx  greatly  in  thickness,  and  is  most  clearly  marked 
in  the  Tower  third  of  strongly  developed  hairs.  In  the 
lanugo  hairs  the  connective -tissue  envelope  of  the  balr  is 
absent,  the  root  sheaths  being  derived  from  the  epider- 
mis forming  the  hair  follicle. 

The  Hair  3henth».—T\ia  root  of  the  hair  proper  is  in 
the  greater  portion  of  its  extent  covered  by  an  envelope, 
which  consists  of  several  layers  of  cells  very  adherent  to 
It.  It  constitutes  the  inner  root  sheath  of  the  hair,  and 
lies  in  contact  with  the  external  root  sheath,  by  which  it 
Is  separated  from  the  connective-tissue  envelope  of  the 
hair  follicle. 

Tlie  Hair  Proper. — When  a  fully  developed  hair  Is  ex- 
amined under  the  microscope,  it  can  be  seen  that  it  is 
composed  of  three  tissues,  which  differ  from  each  other 
In  appearance.  These  three  portions  are  termed  the 
cuticula,  tbe  cortex,  and  the  medulla.  Each  of  these  can 
be  easily  recognized  iu  the  shaft  of  the  hair,  but  not  so 
readily  at  the  bulb.    Still,  if  the  hair  Is  treated  with 

Kicrocarmine,  the  cuticula  can  be  traced  here,  and  it  can 
;  seen  that  It  starts  from  the  neck  ot  the  hair  papilla 
(Unna).  By  the  same  method,  it  is  also  found  that  the 
cortex  develops  from  the  lateral  portions  of  the  papilla, 
and  tbe  medulla  from  the  apex. 

T/ie  Cortex. — The  most  v<ilumlnous  portion  of  the  shaft 
of  the  hair  is  constituted  by  the  cortex,  a  transparent 
fibrillar  mass  of  varying  color.  In  it  are  seen  dark  spots 
and  longitudinal  streaks,  which  are  situated  between  the 
homy  elements  of  the  hair,  and  are  caused  by  the  pres- 
ence of  air.  Pigment  gmnulesare  also  present  in  greater 
or  lesser  quantities. 

When  the  hair  is  treated  with  sulphuric  acid  the  cor- 
tex breaks  up  into  the  fibres  of  which  it  is  composed, 
and,  If  the  action  of  the  acid  has  been  long  continued,  it 
may  even   separate   into   long,   narrow,   spindle-shaped 

Slates.  In  the  centres  of  these  latter  an  indistinct  linear 
gure  Is  oftentimes  traceable.    It  represents  the  remains 


of  the  nucleus  of   the   cell  from  which   the  plate  was 
derived. 
The  development  of  the  hairfromcells  is  very  distinct- 

S'  seen  at  the  papilla.  The  portion  of  tbe  hair  in  imme- 
late  contact  with  this  body  is  hollowed  out  or  concave 
in  shape,  and  it  is  composed  of  a  row  of  cylindrical  epi- 
thelial cells  entirely  similar  to  those  forming  the  basic 
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layer  of  the  epidermis.  This  layer  of  cells  is  termed  tba 
matrix  of  the  hair,  and  it  is  upon  it  that  the  growth  of 
tbe  hair  depends.  Starting  from  this  point,  it  can  also 
he  seen  liow  the  cells  and  their  nuclei  grow  longer,  be- 
come finely  flbrillated  and  granular,  and  finally,  when 
entirely  homy,  appear  as  small  plates.  These  successive 
changes  should  be  studied  on  haiis  which  are  little  pig- 
mented, for  in  them  they  can  be  seen  much  more  easily 
than  when  the  opposite  is  the  case.  The  cells  of  which 
the  cortex  of  the  hair  root  Is  formed  liave  been  found  by 
Waldeyer  to  be  composed  of  small  fibres.  Each  cell  is 
united  to  the  contiguous  ones  by  short  spines,  in  a  man- 
ner analogous  to  tlie  cells  composing  the  epidermis. 

The  pigment  which  gives  tjie  hair  its  various  sliodea  of 
color  is  an  important  constituent  of  thecortex.  It  varies 
greatly  in  quantity,  and  in  proportion  to  its  abundance 
or  comparative  absence  the  hair  is  dark  or  light  in  color. 
It  occurs  both  in  a  diffuse  form  and  also  id  granules. 
The  elements  of  the  cortex  are  diffusely  pigmented  by 
tbe  former,  but  the  pigment  graiiulesare  distributed  here 
and  there,  and  are  situated  in  and  between  the  cells  com- 
posing tbe  cortex  (Waldeyer).  This  deposition  of  the 
pigment  granules  in  the  cells  is  most  clearly  seen  in  tbe 
root  of  the  hair.  The  source  of  the  pigment  is  not  yet 
fully  established,  though  Riehl  and  others  more  lately 
have  thrown  some  light  on  the  subject.  Iu  the  tissue 
of  the  papilla  of  the  hair  irregular- shaped  nucleated 
cells,  the  proioplosma  of  which  contains  a  constderablo 
amount  of  pigment,  have  been  found.  They  were  pres- 
ent as  far  up  as  the  matrix  of  the  hair,  between  the  cells 
of  which  they  sent  long  prolongations,  and  thej[  could 
also  be  traced  higher  up  as  fine  intercellular  pigment 
deposits.  Riehl  also  observed  that  the  cells  of  this  por- 
tion of  the  liair  root,  which  were  not  j-et  homy,  con- 
tained granules  of  pigment  around  their  nuclei,  and  also 
that  the  cells  of  the  matrix  were  quite  closely  contieeted 
with  tbe  prolongations  of  the  wandering  pigment  cells  of 
the  hair  papilla,  from  which  tbeir  protoplasm  took  up 
pigment  granules.    In  regard  to  the  source  of  these 
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granules,  Riehl  argued  that,  inasmuch  as  wandering  pig- 
ment cells  were  regularly  met  with  in  the  papilla  of  the 
hair  and  following  the  course  of  the  blood-vessels,  the 
blood  must  be  the  source  of  the  pigment,  and  this  latter 
must  be  carried  hy  the  cells  to  the  hair. 

The  Afedulld. — ^Thc  medulla  is  situated  in  the  axis  of 
the  hair  throughout  almost  its  entire  length,  but  it  nar- 
rows and  terminates  at  some  distance  from  the  free  end. 
It  is  marked  in  the  stronger  hairs,  but  is  usually  absent 
in  the  lanugo  hairs,  and  often  also  in  those  of  the  scalp. 
The  presence  of  the  medulla  is  shown  by  a  more  or  less 
broad,  longitudinal  baud  of  a  dark  color,  which  is  due  to 
the  air  situated  between  its  composing  elements.  These 
latter  are  cells  which  are  shrunken  into  irregular  shapes, 
possess  no  nuclei,  and  arc  furnished  with  spines  and 
prongs  (VValdeyer). 

At  the  bulb  of  the  hair,  the  medulla  differs  very  slight- 
ly from  the  cortex.  Over  the  apex  of  the  papilla  and 
above  the  cylindrical  cells  situateil  there,  which  repre- 
sent the  matrix  of  the  medulla,  large  nucleated  cells  are 
seen,  and  in  their  protoplasm  are  large  drops  of  kerato- 
hyalin.  In  proportion  as  the  sliaft  is  ascended,  these 
•cells  become  shrunken,  harder,  lose  their  nuclei,  and  the 
keratohyalin  disappears.  They  are  bound  together  by 
means  of  the  spines  and  prongs  on  their  surface,  between 
which  are  left  spaces — intercellular  spaces.  Below  the 
external  surface  these  spaces  serve  as  channels  through 
which  nourishment  is  furnished  to  the  young  cells  of  the 
medulla,  but  where  the  hair  is  exposed  to  the  ext<?mal 
atmosphere  this  fluid  evaporates,  and  the  spaces  become 
filled  with  air. 

The  CuticuUi. — The  hair  is  also  furnished  with  a  cu- 
ticula,  which  surrounds  the  greater  part  of  that  portion  of 
the  hair  which  lies  in  the  follicle.  It  is  fonned  by  a  layer 
of  horny  plates,  arranged  like  tiles  on  a  roof,  and  they 
are  closely  bound  together.  The  cuticula  originates  from 
the  neck  of  the  papilla  of  the  hair,  between  the  matrix 
of  the  cortex  and  that  of  the  inner  root  sheath.  At  this 
point  it  consists  of  several  rows  of  cylindrical  nucleated 
cells,  which  divide  soon  after  leaving  the  matrix  into  two 
layers.  One  of  these  goes  to  form  the  cuticula  of  the 
hair,  the  other  the  cuticula  of  the  inner  root  sheath.  The 
cells  of  the  former  arc  at  the  middle  of  the  hair  papilla, 
directed  perpendicularly  to  the  circumference  of  the  hair, 
but  gradually  become  niore  and  more  inclined  toward  it. 
At  the  upper  portion  of  the  hair  follicle  the  cuticula  is 
no  longer  distinguishable  and  becomes  a  constituent  por- 
tion of  the  cortex.  At  the  matrix  the  cells  are  epithelial 
in  character,  but  they  l>ecome  transformed  into  solid 
transparent  horn  plates  without  nuclei. 

The  UfMtt  Hheaths. — The  hair  root  is  further  enveloped 
by  two  coats— the  root  sheaths — which  are  closely  adhe- 
rent to  it.  They  are  known  individually  as  the  inner  and 
the  outer  root  sheath.  The  former  is  immediately  aroun(l 
and  in  contact  with  the  hair,  and  ends  within  the  hair 
follicle;  the  latter,  more  external,  pas.ses  up  to  the  orifice 
of  the  follicle,  wliere  it  becomes  continuous  with  the 
«piny  layer  of  the  epidermis. 

The  Inner  liofA  t^/ieath. — The  inner  root  sheath  is  com- 
posed of  three  layers — the  cuticula,  the  one  nearest  the 
hair,  Henle's  layer,  the  most  external,  and  between  these 
two  Huxley's  layer. 

The  cuticula  of  the  inner  root  sheath  arises  from  the 
aame  matrix  at  the  neck  of  the  hair  papilla  as  the  cutic- 
ula of  the  hair.  The  (X'lls  composing  it  are  so  arranged 
that  their  long  axes  are  parallel  to  the  circumference  of 
the  hair,  that  is,  in  an  opposite  direction  to  the  cells  form- 
ing the  cuticula  of  the  cortex.  They  undergo  transforma- 
tion in  a  manner  entirely  analogous  to  the  one  which  has 
been  already  described  for  the  cuticula  of  the  cortex. 
The  cuticula  of  the  inner  root  sheath  is  lost  sight  of 
within  the  follicle,  becoming  a  part  of  the  sheath. 

The  Layers  of  Huxley  and  of  llenle. — The  portion  of  the 
inner  root  sheath  which  is  situated  between  the  cuticula 
just  described  and  the  external  root  sheath  is  composed 
of  the  two  layers  known  as  those  of  Huxley  and  of 
Henlc.  They  also  take  their  origin  from  the  neck  of  the 
papilla,  and  at  that  point  appear  as  a  layer  of  three  or 


more  cylindrical  epithelial  cells.  Drops  of  keratohyalin, 
however,  appear  verv  soon  in  these  cells,  and  this  sub- 
stance increases  rapidly  in  quantity.  The  change  in 
their  appearance  due  to  the  presence  of  the  keratohyalin 
is  very  marked  on  a  level  with  the  apex  of  the  papilla, 
and  the  cells  are  seen  here  to  have  attained  a  much 
larger  size.  The  cells  forming  the  layer  of  Henle — the 
most  external — contain,  however,  a  greater  amount  of 
keratohyalin,  and  undergo  hornitication  much  more 
rapidly  than  tliey  do  in  the  layer  of  Huxley.  Conse- 
quently, Henle's  layer  is  found  represented  by  horny, 
polygonal,  non-nucleated  elements  at  a  much  lower  level 
than  Huxley's  layer.  This  latter,  the  inner  portion  of 
the  inner  root  sheath  of  the  hair,  is  composed  at  the  pa- 
pilla of  cells  which  contain  a  smaller  amount  of  kenito- 
hyalin.  Keratofication  in  them  is  not  so  rapid  as  in  the 
cells  of  Henle's  layer,  the  nuclei  do  not  disappear  so 
early,  and  the  complete  transformation  of  the  elements 
of  Huxley's  layer  into  horny  masses  occurs  at  a  higher 
level  than  is  seen  in  the  former  one.  The  inner  root 
sheath  ends  in  the  hair  follicle. 

The  External  Hoot  Sheath. — In  describing  the  embry- 
ology of  the  hair,  it  was  stat<'d  that  the  first  changes 
observed  consisted  in  a  proliferation  and  prolongation 
downward  into  the  cutis  of  a  portion  of  the  cells  forming 
the  stratum  spinosum  of  the  epidermis.  The  further 
steps  which  occurred  in  the  evolution  of  the  hair,  and 
which  took  place  in  the  central  portion  alone  of  this  pro- 
longation, it  has  also  been  seen,  resulted  in  the  formation 
of  the  shaft  of  the  hair,  but  the  remaining  portion  also 
serves  an  important  purpose.  It  represents  the  external 
root  sheath,  or  envelope,  of  the  hair,  and  is  separated  by 
it  from  the  connective  tissue  composing  the  follicle. 

The  outer  root  sheath  is  not  uniform  throughout  its 
entire  extent,  but  is  lined  on  the  surface  next  to  the 
liair  shaft,  and  as  far  down  as  the  opening  of  the  duct  of 
the  sebaceous  gland,  by  the  stratmn  conieum  and  stra- 
tum granulosum.  From  here  to  the  level  of  the  hair 
papilla  the  stratum  spinosum  descends  in  its  entirety, 
but  then  narrows,  and  at  the  neck  of  the  papilla  is  re- 
duced to  a  layer  of  two  or  three  cylindrical  cells.  It  lies 
at  this  point  in  close  contact  with  the  cells  from  which 
the  inner  root  sheath  is  formed. 

The  appendages  of  the  hairs  are  the  sebaceous  glands, 
and  bundles  of  unstriped  muscular  fibres  are  also  attached 
to  them.     They  have  been,  however,  alreadv  described. 

George  T.  EUiat. 

SLEEPING-SICKNESS.— KrioLor.Y.—Manson's  former 
theory  of  sickening-sickness  being  caused  by  the  FUarla 
perstana  (see  \ol.  VII.,  p.  242)  is  now  regarded  as  unten- 
able, as  there  are  resrions  in  which  the  filaria  abounds 
and  sleeping-sickness  is  unknown,  and  likewise  ])laces 
given  over  to  sleeping-sickness  in  which  the  filana  has 
not  been  found. 

Castellani  found  trypanosonies  in  the  cerebrospinal 
fluid  in  cases  of  sleeping-sickness;  and  this  has  been 
subse(|uently  verified  hy  numerous  other  observers. 
It  is  now  recognized  that  this  trypanosome — Try- 
fHtnosoma  yamhienac  —  is  the  cause  of  the  disease,  and 
that  it  gains  entrance  to  the  body  through  the  bite  of 
the  Glossina  palpalh,  one  of  the  s|K'cios  of  the  tsetse  fly. 
Besides  lx»ing  found  in  the  cerebrospinal  fluid,  it  is  also 
found  sometimes  in  the  blood.  It  is  not  yet  settled 
whether  the  (Uonsina  pal  pal  is  is  a  true  intermediate  host 
or  simply  a  carrier  of  the  trypanosome.  Just  how  the 
trypanosome  produces  the  pathological  changes  ob- 
served in  this  disease,  is  also  at  present  unknown;  but 
Mott  (Report  of  the  Sleeping  Sickness  Commission, 
No.  VI  r.),  after  an  extensive  study  of  the  pathology 
of  sleeping-sickness,  comes  to  the  following  conclusion: 
*'.\11  cases  of  sleeping-sickness  have  trypanosomes  in 
the  cerebrospinal  fiuiu  at  some  time  or  other,  and  it  is 
probable  that  the  entrance  of  the  trypanosomes  into  this 
fluid  marks  the  onset  of.  and  slowlv^  causes,  the  chronic 
inflammatory  change  in  the  lympliatic  system  of  the 
central  nervous  system.  The  alternative  hj'pothesis 
is  that  the  trypanosomes,  by  multiplying  in  tne  lym- 
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Ehatic  gluods,  produce  a  toxin  which  ia  absorbed  by  the 
/iDphatics,  and  this  toxin  proceeds  aluD|;  Ihe  veasels 
and  Dervcs  to  the  lymphatica  of  the  cerebrospinal  aus, 
the  route  being  especially  from  the  cervical  glands  by 
the  lymphatics  of  the  large  veasela  and  nen-es  entering 
the  base  of  the  skull." 

Koch  has  recently  claimed  that  the  crocodile  is 
an  important  factor  in  the  spread  of  sleeping-sick' 
nesa,  in  that  the  Gloaninavalpalia  lives  chiefly  on  the 
blood  of  these  animab.  This  claim,  while  interesting, 
ia  not  proven;  and  it  has  been  pointed  out  that  whereas 
crocodiles  are  common  all  along  the  banks  of  the  Nile, 
sleeping-sick  nesa  Is  found  only  in  the  upper  reaches; 
crocodiles  are  also  plentiful  in  other  districts  which  are 
free  from  sleecing-sickneas. 

Di  AG  NOBIS.  ^This  can  now  be  accomplished  with 
certainty  by  examining  the  cerebroB|unal  Arid  and  the 
blood,  in  one  or  both  of  which  fluids  the  trypanosonie 
ivill  be  found.  About  10  c.c.  of  the  cerkbrospinal  fluid 
should  be  withilmwn  by  lumbar  puncture,  then  ccntri- 
fuged  for  ten  or  fifteen  minutes,  and  the  sediment  ex- 
amined with  a  one-sixth  or  one-eighth  objective.  The 
blood  can  be  examined  directly;  if  this  sliould  prove 
negative,  it  ought  to  be  supplemented  by  a  further 
examination  as  follows:  withdraw  10  c.c.  from  a  vein, 
add  one  c.c.  of  sodium  citrate,  then  centrifuge  for  ten 
or  fifteen  minutes,  and  examine  the  se<liment  in  a  hang- 
ing dnjp  or  in  a  smear.  \.  R.  Cook  recommenda  Creig's 
methotl  of  diagnosis.  This  consists  in  puncturing  the 
swollen  cervical  glands:  In  the  fluid  contained  therein 
the  trypanoaome  can  generally  be  found,  nith  a  one- 
eighth  objeclivc. 

PflopHTLAXis.—.^t  present  much  more  investigation  is 
necessary,  and  many  problems  have  to  be  solved  before 
any  certain  pro|iliyla\is  can  be  promised.  It  is,  how- 
ever, safe  to  say  that  (1)  the  tsetse  fly  must  be  either 
destroyed  or  prevented  from  reaching  the  inhabitants; 

(2)  those  who  arc  infected  must  be  strictly  isolated  so 
that    the   (rj'panosome   cannot   be   carried    to   others; 

(3)  the  healthy  or  non-infected  must  be  protected  both 
day  and  lught  from  attacks  of  the  Glonsina  paljiaUx.  and 
all  tsetae  flies  must  be  always  regarded  as  dangerous 
and  undesirable;  14)  the  districts  in  which  the  GUitsina 
patpalis  breeds  should,  as  far  as  possible,  I>e  clearetl  of 
all  bushes,  undergrowth,  weeds,  etc.;  this  can  l>c 
accomplished  either  by  cutting  down  or  by  burning. 
The  details  of  prophylaxis  and  quarantine  fur  each 
locality  can  be  set  forth  best  (if  not  only)  by  the  au- 
thorities who  have  the  power  to  enforce  such  regulations 
as  may  be  considered  necessary. 

Trbatmfnt. — Atoxyl  (as  first  pointe<l  out  by  Thomas, 
of  Liverpool)  gives  by  far  the  best  promise  of  success  in 
the  treatment  of  sleeping-sickness.  It  is  not  claimed 
that  this  agent  ia  aljsoluiely  curative,  much  less  that  it 
is  a  specific;  but  it  gives  considerable  relief  to  the 
patient  and  decidedly  ameliorates  the  symptoms,  even 
to  causing  the  disappearance  of  the  trypanosomcs  from 
the  cervical  glands,  .\toxyl  is  best  administered  by 
hypodermicinjectionindose'eof  2c,c.  of  a  saturated  solu- 
tion (about  twenty  percent.)  of  atoxyl  in  distilled  water; 
this  dose  is  given  every  otiiei  day  for  a  fortnight.  Or 
half-drachm  doses  of  the  solution  may  lie  given  ;ir  ostor 
two  successive  days,  this  dose  io  l)e  repeateil  at  intervals 
often  days  and  continueilin  ibis  way  for  several  months. 
The  details  of  the  results  olitianei)  with  this  ])reparalion 
vary  considerably  in  the  r?pi:rts  from  the  <lifl'ercnt 
observers,  the  most  optimistic  l.-eing  that  <)f  Kneh,  who 
claims  to  have  reduceil  the  death-rate  lo  eight  percent. 
^a  truly  remarkable  record  in  a  disease  generally 
reganied  as  almost  invariably  fatal. 

Serum  treatmeui  mid  a  synthetic  proihLct  "trypan- 
roth"  have  al-u-  i.ifn  recomncnded.  or  at  least  suggested; 
but  up  to  the  nrcsent  atoxvl  seems  to  lie  the  ri'Cognized 
remedial  agent.  R.  J.  E.  Scott. 

SNAILS.— A  popular  term  applied  to  tlmse  forms  of 
the  gaatcropivl  mollusks,  belonging  chiefly  lo  llie  order 
PalmoTuit'i.  whicJi  arc  provided  with  a  shell.     They  ajo 


divided  into  the  land,  fresh-water,  and  marine  species, 
belonging  respectively  to  Che  suborders  Oeophila,  lAmno- 
pliila,  and  T ht^tutophUa.  There  are  some  few  terres- 
trial species  and  a  large  number  of  fresh-water  and 
marine  forms,  belonging  to  the  order  AiygiAratieMa.  to 
which  the  term  snsil  ia  also  sometimes  applied.  The 
fresli-water  and  marine  forms  are  perhaps  more  com- 
monly known  as  periuiakles  and  whelks,  while  allied 
genera  not  provided  with  a  shell  are  ordinarily  spoken  of 
as  slugs. 

The  order  Piilmonaln  Is  characterized  by  a  lingual 
membrane  provided  with  numerous  teeth  arrauged  in 
many  uniform  transverse  rows;  mouth  usually  supplied 
with  one  or  more  lioray  ja"s,  a.  respiratory  organ  in  the 
form  of  a  closed  chamber  lined  with  pulmonic  vessels  on 
the  buck  of  the  animal  and  covered  by  the  shell  when 
present;  the  edge  of  the  mantle  being  attached,  And  tho 
entrance  to  the  air  chamber  being  through  an  opening  in 
the  side  closed  by  a  valve.  The  operculum  is  almost 
universally  absent.  The  tentacles  and  eye  peduuclea 
are  retractile  or  contractile.  The  shell  varies  in  form, 
and  is  sometimes  rudimentary  or  wanting.     They  a 

fith  reciprocal  impr '-- 

.,-1  forms,  whether  tt 

The  American  species  of  terrestrial  snails  live  mostly 
in  the  forest  sheltereil  under  Ihe  trunks  of  fallen  treelk 
layers  of  decayed  leaves,  stones,  or  in  the  soil  itself. 
They  arc,  as  a  rule,  solitary  in  their  habits:  only  escep- 
tioDuHy,  as  sometimes  in  the  early  days  of  spring,  do 
they  conr-^n'i-  '-  — i-'-' — >'■'"  -i-imbers  In  warm  and 


sunny  situations,  but  these  a.'isemhIieB  do  not  last  more 
tlian  a  few  days;  tliey  then  scatter  and  again  resume  for 
the  rest  of  the  yesr  their  solitary  mode  of  living.  They 
are  rarely  seen  abroad  except  on  damp  dark  days  or  at 
twilight,  and.  indeed,  they  almost  <li)<appcar  as  the  for- 
ests are  cut  down,  and  seem  to  lice  the  approach  of  man. 
The  European  species,  on  tlie  other  hanil.  follow  In  the 
track  of  cultivation  and  are  common  in  gardens  and 
fields,  on  wails  and  hedges,  and  other  places  exposed  to 
the  action  of  light.  It  is  probably  owing  to  this  radical 
difference  in  their  habits  of  life  liiat  tlic  large  majority 
aperies  arc  so  phiin  and  unifuniilj  dull-colored. 


brightly  colored,    la 


wlille  the  Europ 
size  the  snaila  vary  from 
Ihosc  minute  spccit-s  a  <|uar- 
ter  of  au  inch  or  less  In 
It-ugfh  to  the  gigantic  Afri- 
can species  belonging  to  the 
genera  Achalina  and  !in< 
tinus.  which  Mmietimes  at- 
tain the  length  of  eight 
inches. 

The  eggs  are  laid  ia  the 
early  spring.  iSiimc  few 
forms  are  viviparous.  As 
sonn  as  hatche<l,  which 
takes  place  In  from  twenty  F'"' 
to  thirty  days,  the  young 
snail  devotes  himself  strict- 


istinct  leads  him,  be- 
gins on  either  vegctable"or  animal  food.  The  majority 
of  them  prefer  vegetable  food,  though  it  is  certain  that 
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#ome  forms  are  also  fond  of  animal  food,  and  sometimes 
prey  upon  earthworms,  their  own  eggs,  or  even  upon 
each  other.  The  amount  they  can  eat  is  enormous,  as 
<»n  well  be  testified  to  by  the  gardener,  who  often  finds 
a  whole  field  of  vegetables  almost  destroyed  in  a  single 
night.  As  might  be  expected  from  this,  their  rate  of 
growth  is  very  rapid,  and  they  frequently  double  in  size 
within  a  week.  At  the  first  approach  of  frost  they  re- 
tire into  secluded  and  sheltered  spotsunder  logs  or  stones, 
or  partially  burrow  into  the  soil,  withdraw  into  their 
shells,  and  dispose  themselves  for  their  annual  sleep  or 
hibernation,  only  to  be  awakened  again  in  from  four 
to  six  months  by  the  warmth  of  spring. 

They  possess  the  power  of  secreting  a  mucus-like  mate- 
rial from  the  general  surface  of  the  b(xly  at  will.  The 
;8lugs  have  this  function  developed  to  a  much  greater 
degree,  and  it  is  used  by  them  as  a  means  of  defence. 
Whenever  a  foreign  substance  touches  them  they  secrete 
a  quantity  of  the  mucus,  which  forms  a  kind  of  mem- 
brane interposed  between  themselves  and  the  irritating 
substance.  This  mucoid  material  is  a  non-conductor  of 
heat  and  impervious  for  a  time  to  liquids,  so  that  by  its 
means  they  arc  enabled  for  a  considerable  time  to  with- 
stand the  action  of  corrosive  gases,  alcohol,  and  even 
boiling  water.  The  fresh-water  and  marine  forms  live 
on  the  rocks  and  aquatic  plants  at  tlie  bottoms  of  ponds 
and  rivers,  and  along  the  seashore,  where  they  may  be 
«een  in  immense  numbers  when  at  any  time,  as  at  ebb 
tide,  the  rocks  are  exposed. 

There  are  a  large  number  of  species  of  snails  which 
have  been  used  as  food.  Most  of  these  belong  to  the 
^cnus  Helix,  of  which  more  than  twelve  hundrea  species 
have  been  described.  Few  of  the  American  forms  have 
l)een  so  used,  parti v  for  the  reason  that  it  has  never 
become  the  custom  here,  and  partly,  probably,  from  the 
•curious  fact,  already  mentioned,  that  the  forms  indige- 
nous to  this  country  are  mostly  solitary  and  do  not  col- 
lect in  herds  or  communities.  Many  of  the  European 
species,  on  the  contrary,  herd  together  in  immense  num- 
bers and  so  are  very  easy  to  collect  and  peculiarly 
adapted  to  colonization.  The  **  edible  snail,  ^  Iielix  pomo' 
tin,  is  the  one  most  commonly  eaten  in  Europe,  but  H. 
aspersa  and  II.  hortensis  are  also  very  generally  used. 
The  first  of  these  has,  I  believe,  never  lH?en  introduced 
into  this  country,  but  aspersa  and  hortensts  l)oth  have 
been,  and  arc  now  found  in  considerable  numbers  in  cer- 
tain localities.  They  retain  their  habits  of  congregation, 
and  will  no  doubt  in  time  be  much  more  generally  used 
as  an  article  of  diet  than  they  are  at  present. 

The  ancient  Greeks  and  Romans  regarded  snails  as 
one  of  their  greatest  delicacies,  and  imported  them  from 
all  parts  of  the  then  known  world  to  be  reared  and  fat- 
tened in  their  extensive  snail  ponds.  In  many  parts  of 
Africa  the  large  species  which  are  indigenous  there  are 
used  as  a  daily  food  all  the  year  round.  At  the  present 
time  in  Austria,  France,  Switzerland,  Spain,  and  Italy, 
the  collection,  rearing,  and  ])reparing  them  for  market 
afford  occupation  to  a  large  number  of  people.  An  idea 
of  the  extent  of  the  industry  may  be  gained  from  the 
fact  that  from  Ulm  alone  some  four  million  are  annually 
exported,  and  about  ninety  thousand  pounds  are  sold  in 
the  Paris  markets  every  year. 

The  wild  snails  are  collected  and  placed  in  small  plots 
of  land  cleared  of  trees  and  covered  with  heaps  of  moss 
and  pine-twigs,  and  separated  from  each  other  by  moats, 
or  trails  of  sawdust,  for  which  snails  have  a  natural  antip- 
athy. They  are  kept  here  and  fed  on  fresh  grass,  cab- 
bage leaves,  mint,  and  other  aromatic  herbs.  In  the 
course  of  a  week  or  ten  days  they  have  become  quite 
obese  and,  besides,  have  attained  a  very  delicate  flavor; 
they  are  then  starved  lor  a  few  days  to  allow  them  to  get 
rid  of  excrementitious  matter,  when  they  are  ready  for 
the  market.  To  prepare  them  for  the  table  they  are* well 
washed,  then  broiled,  baked,  or  boiled,  shell  and  all,  when 
they  are  either  extracted  and  served  with  various  suit- 
:able  sauces,  or  are  placed  on  the  table  entire,  to  be  re- 
moved at  tiie  time  of  eating  by  placing  the  shell  to  the 
mouth  and  drawing  out  the  animal  by  sucking  it. 


The  sea  snails  are  not  so  extensively  used  as  food, 
though  in  England  the  common  periwinkle  {Littorina 
littorea)  is  c(msumed  in  immense  quantities  by  the  poorer 
classes  on  the  coasts  as  well  as  in  London.  About  three 
thousand  tons  of  them,  valued  at  £15,000,  are  annually 
shipped  to  London  alone. 

There  has  been  a  number  of  cases  of  poisoning  from 
eating  snails  which  have  been  allowed  to  feed  on  hemlock 
and  lS;lla<ionna,  so  that  now  there  has  been  an  insi)ector 
appointed  in  Paris  whose  business  it  is  to  see  that  they 
are  in  fit  condition  for  consumption. 

In  some  persons  the  ingestion  of 
snails  brings  on  marked  attacks  of 
urticaria— the  same  as  is  seen  in  cer- 
tain cases  after  eating  clams,  oysters, 
and  other  shell  fish.  In  these  cases 
it  will  be  understood  that  there  is  a  .0-1    «•     ^ 

more  or  less  marked  idiosyncrasy  in   "^goi^lSi^fp^Vm 
the  person.  Binney.) 

An  idea  of  the  nutritive  value  of 
these  mollusks  may  be  gained  from  the  following  an- 
alysis of  the  "edible  snail,"  made  by  Mr.  Charles  Meno: 

Water 72.747 

Nitrofreneoufl  matter 17.66S 

Fatty  substances 1.125 

Non-nitrogeneous  matter 6.900 

Salts 2.178 

Nitrogen 2.828 

In  some  parts  of  the  world  the  snail  has  more  or  less 
of  a  reputation  as  a  **  cure  **  for  consumption,  concerning 
which  it  is  only  necessary  to  say  tliat  it  may  be  con- 
sidered a  food  of  some  value  as  affording  a  change  of 
diet.  WiUiam  Barnes, 

8T0VAIN  is  benzoyl-ethyl-dimethylaniinpjpropanol 
hydrochloride  with  the  structural  formula  CmHijOiHCI. 
It  is  a  hydrochloride  of  amylene,  a  derivative  of  amino- 
alcohol.  It  crystallizes  in  small  scales  which  melt  at 
175^  C;  is  freely  soluble  in  water,  dilute  alcohol,  and 
aeetic  ether;  only  shghtly  soluble  in  absolute  alcohol. 
Aqueous  solutions  are  slightly  acid  in  reaction  to  litmus, 
are  precipitated  by  all  alkaloidal  reagents,  and  de- 
compose when  boiled  at  120®  C. 

Stovain  is  a  local  anesthetic,  a  substitute  for  cocaine, 
which  it  resembles  in  its  physiological  action.  It  is 
claimed  that  the  anoesthetic  power  of  stovain  is  equal  to 
that  of  cocaine;  that  it  is,  like  cocaine,  a  vaso-dilator 
rather  than  a  vaso-constrictor,  and  that  it  is  from  one-half 
to  one-third  as  toxic  as  cocaine,  shghtly  antiseptic,  and 
germicidal.  It  is  not  an  anodyne  when  administered 
subcutaneously,  but  produces  analgesia  when  used  in 
epidural  or  epidermal  injections,  especially  so  in  the 
neuralgias,  including  sciatica.  Concentrated  solutions 
sometimes  cause  tissue  injuries,  and  tliis  may  be  followed 
by  gangrene.  In  ocular  surgery  when  it,  is  used  in  sub- 
conjunctival injections,  anesthesia  is  said  to  l:>e  com- 
plete in  one  minute  or  even  in  some  instances  less  than 
a  minute.  When  used  by  instillation  it  causes  epithelial 
desauamation  to  some  extent,  as  dees  cocaine.  When 
applied  in  powder  form  to  the  eyes  of  rabbits  it  has 
produced  leucoma. 

Stovain  has  l)een  used  in  dentistry  prece<ling  ex- 
tractions, but  instances  have  been  reported  in  which 
its  use  was  followed  by  (iistressing  symptoms,  even 
syncope.  Stovain  has  been  extensively  used  abroad  in 
lumbar  ansesthesia.  In  some  instances  its  use  has  been 
accompanied  or  followed  by  malaise,  nausea,  vomiting, 
persistent  headache,  and  even  collapse,  although  such 
effects  when  they  do  follow  rarely  become  dangerous. 

The  dose  of  stovain  is  uniform  with  that  of  cocaine. 
Solutions  shouhl  be  sterilized  by  heating  to  105®  or  at 
most  110®  C.  and  should  be  injected  under  or  into  the 
(lerma.  When  borated  water  is  used  to  sterihze  the 
syringe  prececHng  injections,  the  syringe  should  be  thor- 
ougidy  rinsed  in  distilled  water  before  drawing  in  the 
stovain  solution.  John  W.  Wainwright. 

STYPTOL  (cotarnine  phthalate)  is  represented  by 
the     formula,     C«H4(CO,H)a.(CiaH,*N04),.     It     is    a 
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yellow  crystalline  powder,  readily  soluble  in  water, 
comprised  of  about  75  per  cent,  of  cotamine  and  25  per 
cent,  of  phthalic  acid.  It  is  recommended  principally 
as  a  styptic,  although  sedative  proj^erties  due  to  the 
cotamine  content  are  claimed.  It  is  used  locally  in 
bladder  and  uterine  hemorrhages;  does  not  produce 
contraction  of  the  uterine  muscles;  produces  a  slight 
drowsiness.  Styptol  can  be  used  instead  of  ergot  or 
ergotin  as  a  hemostatic.  It  is  used  also  preceding 
menstruation  in  menorrhagia,  metrorrhagia,  and  dyeh 
menorrhoea,  and  in  hemorrhage  during  the  meno- 
pause, pregnancy,  or  from  fibroma  and  myoma  of  the 
uterus.     Dose,  0.05  grm.  (J  grain)  three  times  a  day. 

John  W.  Wainuright, 

SURGICAL  OPERATIONS,  COMPLICATIONS  AND 
ACCIDENTS  FOLLOWING.— But  little  literature  of  a 
concise  nature  has  as  yet  appeared  upon  this  important 
and  neglected  subject.  One  reason  for  this  undoubtedly 
has  been  that  the  complications  of  postoperative  work 
have  been  steadil>r  growing  less  in  frequency  and  in  sever- 
ity, owing  to  the  introduction  of  asepsis  and  improved 
technique.  Nevertheless  the  very  popularizing,  if  it 
may  be  so  called,  of  intricate  and  difficult  surgical  work 
by  the  flood  of  modem  surgical  literature,  as  well  as  by 
the  teachings  of  the  masters,  is  in  itself  sufficient  ground 
for  the  presentation  in  equally  assimilable  form  of  the 
dangers,  both  local  and  general,  which  every  patient 
operated  upon  is  subjected  to,  and  which  dangers  form 
an  index  of  the  responsibility  of  the  men  who  operate. 

Shock. — Perhaps  the  most  general  complication 
following  operation  is  shock.  It  may  be  described  as 
a  vasomotor  disturbance  which  manifests  itself  clinically 
by  a  dilatation  of  the  abdominal  veins.  Many  thera- 
peutic measures  have  been  invoked  to  protect  the 
patient  from  this  condition.  Prominent  among  these 
may  be  mentioned  the  cording  of  the  extremities, 
Crile's  pneumatic  operating  suit,  and,  most  recent  of  all, 
the  transfusion  of  blood,  which  has  been  made  possible 
by  the  advanced  surgical  work  upon  the  vessels.  These 
mechanical  aids  to  the  recovery  oi  the  vasomotor  balance 
ahould  be  seconded  by  an  intelligent  use  of  certain 
drugs.  In  addition  to  the  usual  cardiac  stimulants, 
adrenalin  chloride  has  been  found  in  certain  cases  to 
have  a  selective  and  favorable  action.  It  is  not  to  be 
doubted  that  the  patient's  mental  condition  is  an  im- 
portant factor  that  should  be  taken  into  account  when 
estimating  the  probable  degree  of  shock  from  certain 
operative  procedures.  This  was  strongly  believed  in 
by  Fowler,  and  Estes  considers  the  individual  equation 
of  the  patient  to  be  a  most  important  and  hitherto 
neglected  subject.  One  of  the  most  valuable  contri- 
butions to  the  prevention  of  shock  has  been  made  by 
Crile,  who  has  proved  that  preoperative  cocaine  injec- 
tions into  the  nerve  trunk-^  of  the  seat  of  operation  tend 
to  lessen  operative  shock. 

Shock  once  estabhshed  is  to  be  treated  by  posture,  by 
artificial  heat,  by  intravenous  infusion,  by  liypodermo- 
clysis,  and  high  enemas  given  at  120°  F.  and  containing 
whiskey  and  coffee. 

Secondary  Hemorrhaqe. — Widely  removed  from 
shock,  yet  resembling  it,  often  with  a  closeness  which  is 
fatal  to  the  patient,  is  this  somewhat  uncommon,  but 
by  no  means  unknown,  complication.  Much  has  been 
written  on  the  differential  diagnosis  of  the  two  contli- 
tions,  but  the  cardinal  point  of  difference  between  the 
two,  which  shall  hold  true  in  every  case,  has  yet  to  be 
determined.  Ob\nously  the  treatment  of  hemorrhage 
consi-sts  in  a  reapplication  of  the  slipped  ligature. 
Fortunately  this  complication  is  rarely  met  with  outside 
of  the  abdominal  cavity. 

Anuria. — The  etiology  of  postoperative  anuria  is 
not  in  all  pases  thoroughly  understood.  It  is  usually 
ascribed  to  the  awakening  of  a  dormant  nej^hritis  owing 
to  the  irritation  of  the  anaBsthetic.  It  is  probable, 
however,  that  the  elimination  through  the  kidneys  of 
certain  metabolic  products  which  have  failed  to  com- 
plete the  usual  ana  physiological  metamorphic  changes 
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is  a  factor  in  the  production  of  anuria  in  at  least  a  number 
of  cases.  That  certain  of  these  bodies  which  are  toxic 
to  the  kidneys  and  inhibitory  to  their  action  are  present 
in  the  normal  body  fluids — bile,  for  example — is  highly 
probable. 

Our  lack  of  knowledge  of  the  precise  etiology  of  pest- 
operative  anuria  renders  the  treatment  necessarily 
empirical.  The  indication,  however,  is  clear.  The 
kidneys  should  be  flushed  with  water  as  rapidly  as 
possible,  and  every  other  avenue  of  excretion  snoufd  be 
cleared  for  action.  Thompson  and  Kemp  have  ob- 
tained remarkable  results  by  the  introduction  through 
hypodermoclysis  of  saline  solution  directly  over  the 
region  of  the  kidneys.  Continuous  rectal  irrigation, 
however,  of  salt  solution  at  120°  F.  is  probably  produc- 
tive of  the  most  good.  Dry  cups  are  often  applied  over 
the  renal  region.  In  chosen  cases  surgical  intervention 
is  clearly  inuicatedi  for  a  return  of  function  often  follows 
decapsulation  or  nephrotomv. 

Pneumonia. — This  complication  is  not  infrequent. 
It  may  be  caused  by  exposing  the  patient  to  cold  either 
upon  the  surface  of  the  body  or  internally  from  the 
inhalation  of  chilled  anaesthesia  vapor.  It  is  not  so 
frequently  of  the  type  commonly  designated  lobar 
pneumonia,  and  due  to  the  pulmonary  invasion  of  the 
Micrococcus  lanceolatus,  as  that  usually  described  as 
hypostatic  or  septic.  The  hypostatic  is  a  mechanical 
affair  traceable  to  one  of  two  conditions,  viz.,  (1)  keeping 
feeble  patients  too  constantly  in  a  recumbent  position, 
and  (2)  a  failing  heart.  Septic  or  deglutition  or  in- 
halation pneumonia  is  caused  by  the  inspiration  of 
vomited  lood  particles  or  septic  agents  during  anaes- 
thetization  or  after  operations  about  the  mouth  and 
throat.     It  may  result  in  gangrene  of  the  lungs. 

The  treatment  depends  upon  the  type  of  pneumonia 
present.  It  embraces  the  well-known  methods  pre- 
scribed for  that  disease. 

Vomiting. — Vomiting  which  persists  after  twenty- 
four  hours,  particularly  if  the  anopsthetic  has  been  given 
according  to  modem  methods,  is  apt  to  prove  a  serious 
postoperative  complication.  This  not  inlrequently  may 
be  of  nysterical  ongin.  and  is  to  be  treated  as  such  unless 
some  definite  physical  cause  for  it  can  be  discovere<i. 
Aside  from  the  vomiting  which  may  follow  certain 
intracranial  operations,  and  which  may  be  ascribed  to 
intracranial  pressure,  probably  the  most  potent  cause  of 
persistent  postoperative  vomiting  lies  in  acute  dilatation 
of  the  stomach.  The  etiology  of  this  is  explained  by  the 
slipping  of  the  small  intestine  down  into  the  pelvis  owing 
to  relaxation  of  the  tissues  brought  about  by  prolonged 
anaesthesia  and  excessive  preoperative  purgation.  The 
superior  mesenteric  artery  and  the  mesentery,  if  the 
patient  be  left  continuously  in  the  dorsal  position,  both 
drag  tightly  across  the  duodenum,  thus  blocking  the 
exit  of  the  stomach.  This  organ,  affected  by  the  same 
relaxing  causes  already  referred  to,  loses  its  tone  and 
dilates.  The  treatment  for  this  condition  consists  in 
turning  the  patient  upon  the  abdomen  in  order  to 
relieve  the  tension  and  provide  an  exit  for  the  contents  of 
the  stomach;  in  hot  and  copious  irrigations  of  the  or^an 
by  lavage;  sometimes  in  the  introduction  of  selective 
drugs  such  as  cocaine  or  carbon  dioxide  gas  which  act 
as  soporifics  locally,  or  cerium  oxalate,  the  action  of 
which  is  unknown,  but  sometimes  specific. 

Thrombosis. — As  a  po8to[>erative  complication  after 
laparotomy  this  is  reasonably  common.  In  3,334  cases  of 
appendicitis  thrombosis  occurred  in  29  (Groves);  in  7,130 
it  occurred  in  48  (Schenck).  It  is  well  known  that 
the  left  lower  extremity  is  the  most  frequent  seat  of 
peripheral  thrombosis,  and  it  has  been  suggested  that 
this  is  due  to  the  fact  that  the  left  common  ihac  vein  is 
crossed  almost  at  right  angles  by  the  left  internal  iliac 
artery.  The  right  common  iliac  artery  also  touches  it. 
In  the  case  of  the  right  vein  no  such  source  of  pressure 
can  be  found.  A  further  source  of  pressure  on  the  left 
side  may  have  its  origin  in  the  loaded  sigmoid.  Re- 
garding the  etiology  of  thrombosis  the  reader  is  referred 
to  an  article  on  "The  Surgery  of  the  Blood- Vessels "  in 
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the  preflent  volume.  Suffice  to  say  here  that,  clinically, 
post-operative  tlirombosis  does  not  appear  as  a  rule  to 
be  associated  ^ith  infection.  Anaemia  predisposes  to  it 
by  increasing  the  carbon  dioxide  in  the  blood. 

The  treatment  of  postoperative  thrombosis,  if  carried 
out  according  to  mcst  recent  technique,  resolves  itself 
into  a  localization  of  the  thrombus,  an  opening  of  the 
vessel,  a  removal  of  the  clot,  and  the  subsetir.ent  re- 
sutr.ring  of  the  organ.  This  method  will  have  more 
brilliant  possibilities  when  we  have  a  better  knowledge 
of  the  cause  of  thrombosis,  and  more  accurate  means  of 
locating  the  lesion.  The  accepted  method  of  treat- 
ment consists  in  six  weeks'  rest  in  bed  and  in  giving  a 
diet  which  shall  diminish  the  coagulability  of  the  blood. 
Some  of  the  materials  which  aflfect  this  are:  oxygen, 
alcohol,  abundant  quantities  of  fluid,  citric  acid,  limited 
solid  food,  tobacco  smoking,  fruits,  and  wine.  A  bandage 
should  be  kept  on  the  extremity  for  at  least  six  months, 
and  massage  and  other  exercises  should  be  employed 
to  dilate  the  unobstructed  deep  veins. 

Acute  Cardiac  Dilatation. — In  most  of  the  cases 
reported  of  sudden  death  following  operation  and  which 
were  ascrilx^d  to  acute  dilatation,  no  cardiac  lesion 
prior  to  operation  was  made  out.  This  coupled  to  the 
fact  that  at  autopsy  no  lesion  of  whatsoever  nature  could 
be  found,  either  in  the  heart  or  elsewhere,  and  further 
to  the  fact  that  death  in  these  little-understood  cases 
has  occurred  toward  the  end  of  a  seemingly  uneventful 
convalescence, — all  this  has  led  to  very  grave  doubt  as 
to  the  relationsliip  l^tween  death  and  the  moderate 
degree  of  cardiac  dilatation  found  i»t  autopsy.  Oper- 
ators of  such  wide  experience  as  Richardson  and  Fowler 
state  that  in  their  opinion  the  cause  of  these  sudden 
deaths  is  unexplainaole.  There  can  Ix?  therefore  no 
prophylactic  treatment  suggested. 

Sepsis. — This  is  a  general  systemic  disturbance  re- 
sulting from  the  introduction  of  pyogenic  organisms 
into  tne  body  either  through  defective  technique  from 
the  outside,  or  bv  the  liberation  of  such  organisms  from 
localized  foci  wittiin  the  patient  at  the  site  of  operation. 
The  general  conditions  resulting  from  such  an  invasion 
are  well  known.  The  first  intfication  for  treatment  is 
the  removal  of  the  cause.  The  use  of  special  vr  rcines 
may  or  may  not  be  indicated. 

Acidosis  or  Acetox.emia. — This  condition  Is  ex- 
ceedingly rare  in  non-diabetics  as  a  postoperative 
complication.  Brewer  reports  in  the  Annals  of^Surgery, 
xxxvi.,  p.  481,  one  cju<e  which  terminated  fatally.  He 
says,  "Of  tlie  autointoxications,  three  varieties  '^ust  l)e 
coiL»-idered, — ptomaine  poisoning,  uraemia,  and  aceton- 
a'lnia.  Neither  the  acetone  nor  the  diacetic  and /9-oxy- 
butyric  acids  are  resjx)iLsible  for  the  symptoms  of  de- 
lirium and  coma,  for  animal  experimentation  has  shown 
them  to  l>e  liarmless.  The  actual  cause  of  the  symp- 
toms probably  (h;pends  upon  the  fact  that  the  presence 
of  these  three  Ixxlies  reduces  the  normal  alkalinity  of 
the  blood,  diminishes  its  carlxjn  dioxide  carrvinjj;  power, 
and  thus  overcomes  the  individual  by  rapicf  carlxjn  di- 
oxide ix)is()nin«i." 

The  symptoms  are  sweet  ethereal  odor  of  the  breath, 
delirium,  and  rapi<lly  fatal  coma. 

While  acidosis  is  recojjnized  as  a  frequent  complica- 
tion of  (liahotcs,  it  luLs  recent Iv  l;een  shown  to  occi-.r 
particularly  in  children  in  the  course  of  sepsis;  of  saf>- 
rapmia;  of  brain  ami  spinal  lesions;  of  starvation,  par- 
ticularly deprivation  of  carlx)hy(lrates;  and  as  a  result 
of  general  ana'sthesia  lx)th  from  chloroform  and  ether. 

Local  Complicatkjns. — rn<ler  modern  aseptic  con- 
ditions and  after  the  employment  of  proper  teehniijue, 
which  signifies  a  niininuun  injury  to  the  tissues,  it  is 
conservative  to  say  that  local  infeeiion  occurs  in  less 
than  one  per  cent,  of  all  clean  eases.  Such  infection 
implies  a  healing  by  second  intention.  Infection, 
however,  is  not  the  only  cause  for  the  failure  of  primary' 
healing;  faulty  techni(iue,  causing  areas  of  ischa^niia, 
as  \\ell  as  a  debilitated  condition  of  the  tissues  being 
among  the  prominent  predisposing  factors. 

Air  and  Fat  Kmbolism.— The  entrance  of  air  into 


the  circulation  is  occasionally  caused  by  the  accidental 
puncture  of  one  of  the  large  veins.  It  can  be  controlled 
immediately  by  the  filling  of  the  wound  space  with 
sterile  salt  solution  which  takes  the  place  of  the  air 
until  the  wound  can  be  closed. 

Owing  to  the  frequent  u.se  of  paraffin  injections  for 
the  reUef  of  certain  deformities,  it  should  be  noted  that 
fat  emboli  have  at  the  time  of  operation  found  their 
way  into  the  circulation  and  have  lodged  in  the  neighbor- 
ing artery.  The  prophylaxis  of  this  alarming  condition 
is  to  use  a  paraffin  of  high  melting-point. 

Postoperative  Rashes.— These  are  usually  the 
result  of  wound  infection,  although  this  does  not  always 
hold.  Mummerj'  gives  the  following  points  to  aid  in 
distinguishing  a  septic  from  a  scarlet-fever  rash:  (1)  The 
premonitory  febrile  symptoms  are  usually  absent,  the 
rash  being  the  first  thing  noticed  in  most  cases.  (2)  Tlie 
distribution  of  the  rash  is  irregular;  it  appears,  often 
simultaneously,  all  over  the  body,  and  not.  as  in  scar- 
let fever,  on  the  neck  and  face  first.  (3)  There  are  no 
throat  symptoms  except  in  those  cases  where  the  woimd 
is  in  the  throat.  (4)  The  pyrexia  is  high  and  of  the 
septic  type,  often  with  marked  intermission. 

Postoperative  Intestinal  Paresis. — It  is  often 
difficult  to  differentiate  tJiis  condition  from  peritonitis. 
It  may  be  of  the  so-called  dynamic  type  or  of  the  para- 
lytic type.  Obviously  the  two  conaitions  should  bo 
given  very  different  forms  of  treatment. 

J.  W.  Draper  Maury. 

TEPLITZ.— TepHtz,  or  Tephtz-Schonau,  is  the  oldest 
spa  in  Bohemia,  and  lies  south  of  Dresden  at  a  distance 
of  about  four  hours  and  a  quarter  by  rail.  It  is  situated 
in  a  valley  at  an  elevation  of  700  feet,  and  is  surrounded 
by  attractive  scenery,  affording  many  pleasant  exci  r- 
sions.  Not  far  away  is  the  well-known  "Saxon-Switzer- 
land," and  near  by  also  is  Eichwald,  a  resort  for  consump- 
tives, v:\\q  go  for  the  milk  and  air  treatment.  Tne 
cHmate  is  somewhat  variable,  still  pleasant  in  summer, 
but  cold  late  and  early  in  the  season. 

The  waters  are  of  the  indifferent  thermal  type,  of  a 
temperature  of  from  7o°  to  120°  F.,  similar  to  those  of 
Plombidres,  Bath,  Buxton,  Leukerbad,  and  many 
others.  The  waters  contain  small  (piantities  of  alkalies, 
the  carbonate,  sulphate,  and  chloride  of  sodium,  car- 
bonate of  calcium,  and  a  very  httle  lithium  and  stron- 
tium carbonates.  So  they  may  be  also  classed  as  weak 
alkaline  waters. 

The  principal  method  of  using  these  waters  is  by 
bathing,  and  they  art*  applicable  to  the  class  of  cases 
which  are  l>enefited  by  the  skilful  application  of  warm 
water  accompanied  by  the  careful  regulation  of  ( ne's 
mode  of  life. 

The  diseases  treated  at  Tepiitz  are  chronic  gout  and 
rheumatism  and  allied  affections,  such  as  sciatica, 
lumbago,  myalgia,  etc.;  functional  nervous  affections; 
some  cnronic  skin  diseas<\s,  as  eczema,  psoriasis,  prurigo, 

Kruritus;  some  forms  of  secondary  syphilis;  and  slow- 
ealing  wounds  and  ulcers. 

The  baths  are  given  hot  and  tepid:  the  latter  are  said 
to  be  better  suited  for  nervous  affections  in  delicate 
persons.  The  hot  baths  are  emi)loyed  in  cases  of  chronic 
gout  and  rheumatism,  and  the  ol)ject  in  view  is  to 
promote  the  absorption  of  exudates. 

There  are  nine  large  bath  estabhshments  with  the 
usual  e(piipment  for  applying  the  waters  in  various  ways. 
There  are  also  mud  or  i)eat  baths  given  at  a  temperature 
of  about  100°  F.,  which  are  said  to  have  a  very  soothing 
influence.  There  are  free  j)ublic  baths  for  the  poor,  and 
military-  hospitals  for  invalid  soldiers. 

The  water  is  used  internallv  in  certain  cases,  and  in 
the  Kurgarten  mineral  water  from  other  Continental 
spas  is  supplied. 

The  physiological  effect  of  the  baths  is  stimulating 
when  a[)plieil  hot.  and  soothing  when  tepid. 

An  "after-cure"  in  the  mountains  or  at  the  seaside 
is  advised  after  these  baths. 

The  accommodations  are  \'ery  good,  and  in  nearly  all 
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the   bath-houaca   apartments   can   be   obtained.     It   is 
said  to  be  a  less  expensive  place  than  (.'artsbad.     The 

Sarks  and  gardens  are  very  attractive,  pBruciilarly  the 
'urgarien  and  the  Sehlo»»^arten.     There  are  also  the 
810,  etc.  Edward  U.  OtU. 


THYMUS  GLAND,  DEVELOPMENT  OF.— The  ftrst 
MatemeDts  re^rdiog  the  development  of  thu  thymus 
gland  coatradicted  each  other  completely.  Arnold '  as- 
serted that  it  arose  in  common  with  the  thyroid  from 
the  enlodcrm  of  the 
pharynx,  while  Bl- 
schoB'  In  general  de- 
nied this.  Reniak,' 
in  his  great  work, 
confirmed  Arnold 
and  added  that  this 
gland  arises  from  one 
of  the  branchial 
clefts;  hut  he  n-as 
placed  in  doubt  after 
Eckcr  had  described 
the  large  gland  Id 
the  neck  of  the  chick 
as  the  thy  m  us.  From 
now  on,  the  prevalent 
view  continued  to  be 
that  tlie  thymus  was 
mesodermal    in    ori- 


_B  Meunm.)   Mh',  «i . 

tfilb  brmnclilal  pocKeu :  id.  Ihrnild :  Ih, 
tbymui;  tud.  latenE  Uirrold. 


derstand  why  these 
various  views  should 
be  entertained  when  we  consider  that,  for  studies  of  this 
sort,  the  methods  at  that  time  were  very  crude;  hut  in 
fptte  of  all  this  we  are  under  obligations  to  Remak  for 
■o  much  light  regarding  many  problems  in  embryol- 
ogy, and  it  really  seems  a  pity  that  his  own  vfew, 
wUch  later  on  proved  to  be  correct,  should  have  been 
abandoned  on  account  of  bis  over-cautiun.  By  the  more 
Improved  methods,  both  EOlliker'  and  His'  observed 
that  the  thymus  must  be  of  epithelial  origin,  and  there- 
fore accepted  the  old  view  of  Remak.  It  may  he  added 
that  at  Uils  very  same  time  two  elaborate  papers  were 
published  by  Afanassiew '  and  Watney,'  In  which  they 
attempted  to  demonstrate  that  the  gland  arises  from  the 
mesoderm.  More  accurate  methcMS  were  now  Intro- 
duced, and  it  soon  was  demonstrated  by  Stleda '  that  in 
many  animals  Uie  thymus  arises  from  the  third  branchial 
pocket  This  was  also  conflrmed  by  Bom'  (and  many 
otheM,'^  "),  who  in  this  study  introduced  his  well-known 
method  of  reconstruction. 

la  the  third  part  of  bis  "Anstomle  menschl.  Embry* 
onen,"  His*  brought  forth  Uie  view  tliat  the  thymus 
arises  fn>m  the  si- 
nus    prscervlcalis, 
and     is    therefore 

Surely    ectodermal 
1  origin.  This  view 


generally  accepted. 
Later,  however,  in 
a  response  to  a  pa- 
per by  the  author," 
His"  retracts  his 
older  view  and  ud- 
J[0.  KS3.— miRramshowlnB  tliB  Brajictilal  mita  tlmt  the  bulk 
CLetuand  tlie  Ulaads  Brtalngfrom  them  of  the  thvmua  has 
Id  tlw BepUle*.  (From  Heriwlu,  ■fterde  ;,,  „ririn'frnm  the 
neuron.)  ■*",  Hnt  braoctilal  pook«;  "s  "ngin  irom  tiie 
■i.  thrroW:  t^  tttjmiu:  Twd,  Isieral  entodermal  hniug 
itarnHd.  of  the  third  branch- 

ial cleft.  He  there- 
fore conddera  the  origin  of  the  tliymus  still  an  open 
queation,  and  until  more  careful  researches  are  made, 
accept!  the  view  of  Fischelis"  and  of  Kastschenko,"''* 


that  is,  that  it  arises  from  both  ectoderm  and  ento- 

Shortly  after  the  branchial  arches  are  formeil  there 
appears  at  the  dorsal  side  of  each  cleft  a  thickening  of 
the  entoderms  I  cells, 
which  soou  separate 
from  the  entoderm  to 
form  distinct  groups 
of  glands.  This  is  the 
condition  of  things  in 
low  vertebrates,  and 
as  the  scale  is  ascended 
curtain  groups  liecome 
more  and  more  promi- 


only 

branchial 

n  to  form  ri"-  KBi.  —  DiBttni 


p  tHick. 
n.l      nt. 


reached. 

the   two  ( 

the     third 

pocket  ren 

the  thvmUB. 

In  the  flsbes  the  gen- 
eral relation  of  these 
glands  to  the  branchial 
clefts  is  shown  in  Fig, 

52S2.  These  individual  glands  are  soon  united  into  one 
large  gland  on  either  side  of  the  pliarvnx ;  in  the  bony 
flsbes  Uiese  groups  unite  into  oue  glund  before  they  have 
separated  from  the  pharvnx.  In  the  rcplileB  the  num- 
ber of  glands  are  rcducea  (Fig.  5253)  to  correspond  with 
this  number  of  branchial  clefts.  Van  Bemmelen  discov- 
ered in  the  elasmobranchs  that  the  posterior  cleft,  or 
rudimentary  cleft,  proiluced  a  distinct  body  which  did 
not  unite  with  the  thymus.  This  he  has  termed  the 
suprapericardial  body,  and  later  its  homology  was  foimd 
in  many  classes  of  vertebrates.  In  many  reptiles  it  is 
unilateral,  as  shown  in  the  Hgure.  Considering  their 
origin,  they  seem  to  be  intimately  related  with  the  thy- 
mus, hut  in  mammals  it  is  probable  that  they  are  added 
to  the  thyroid,  and  will  be  discussed  under  tliat  heading. 

In  birds  the  third  branchial  pocket  gives  the  main 
origin  of  the  thymus,  as  shown  in  Fig,  6354.  Here  we 
liave  a  sharper  hne  of  demarcation  between  ectoderm  and 
entoderm,  as  the  branchial  clefts  do  not  break  through  as 
in  fishes.  We  can  now  state  with  great  certainly  from 
what  embryonic  layer  this  gland  arises,  provided  we 
have  good  serial  sections  to  study.  Very  recently  Kast- 
schenko  discovered  a  small  gland  In  connection  with  the 
second  branchial  pocket,  hut  as  yet  its  fate  has  not  been 
determined.     It  Is  no 

doubt  a  remnant  of  „.    ,, 

tlie  portion  of  the 
thymus  which  arises 
from  the  same  place 
in  lower  vertebrates. 
The  third  branchial 
pocket,  however,  be- 
comes very  promi- 
nent, grows  toward 
the  b^,  and  is  at 
no  lime  blended  with  , 
the  ectoderm  (Fig. 
5353).  To  be  sure,  it 
comes  in  apposition 
with  the  ectodermal 
invaginations  of  the 
clefts,  but  recent 
work  has  shown  that  these  liave  to  do  with  the  ganglia 
of  the  cranial  nerves,  and  do  not  unite  with  the  thymus 
as  thought  by  His  and  others.  Moreover,  it  is  by  do 
means  probable  that  these  sense  organs  of  Froriep  and 
Beard  should  suddenly  leave  the  nerve  ganglia  In  certain 
regions  and  unite  with  glands.  Both  observations  and 
principles  of  development  contradict  this.  The  fourth 
braucbial  pocket,  as  well  as  a  nidimenlary  flftb  (fossa 
siibbranchialis),  gives  rise  to  a  few  small  bodies,  the  na- 
ture of  which  is  not  aa  vet  truly  known.  That  from 
the  rudimentary  fifth,  no  doubt,  gives  the  gland  which  is 
homologous  with  Van  Bemmelen's  supra  pericardial  body, 
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Id  mammBts  the  condition  of  things  ie  mucli  simpler 
(Fig.  5356).  The  brsDchial  grooves  lie  on  the  outside  of 
the  body,  arc  shallow  on  tlieir  diirsal  side,  and  Jeep  on 
their  Tentrai.  As  these  nrches  fall  over  one  another,  the 
grooves  as  well  as  the  third  aod  fourth  arches  are 
buried  in  the  side  of  the  neck;  while  this  is  tailing 
place  a  pU  Is  first  fonncd,  the  sinus  pnecervicalis  of 

BflO" 


SOU  a  becomes  separated  from  the  pharynx  and  then  grows 
into  the  thorai:. 

Before  the  lliymus  is  separated  from  the  pharynx  it 
contains  a  distinct  iumca.     This  is  soon  lost  in  birds, 


;'""«':  jtf;i 


From  the  dorsal  side  of  the  first  groove 
nation  unites  with  the  gauglion  of  the  Bfth 
from  the  second,  the  invngination  is  to  ihc  ninth 
nerve;  and  from  the  third  and  fourth  It  Is  to  the 
tenth  nervf.  A  section  througli  these  organs  in  the 
region  of  the  vagus  and  of  the  thymus  is  shown  In 
Fig.  5257.  The  ectodermal  invagination  is  abso- 
lutely blended  witJi  the  vagus  and  is  only  in  apiio- 
sitlon  with  the  thymus. 
«A'_iX(  ^Xi      The  pharynx  side  of 

1^  y^    the  branchial  clefts  pre-    p,g 

'■*■' — I  *0  C'J    sents  about  the  same  ap-      lo 

^  '     pearance  as  the  external.      Bi 

The  entodermal  lining  is      ^ 
in  the  form  of  stit-Iike 
pockets,  which   are  bet- 
'er    called    branchial    pock- 
ita.  to  differentiate  them  from 
Flo.   526B.— Diwram   ibowinB   the  ectodermal  side,  or  bran- 

tbe  HmnBn  Kmbiro.     wh',    neies    upon    the    body     the 
Kb:  First  and  «econ(t  brui-    pharynx    widens    near     the 

tlirrold.  where  the  tracliea  Is  lormea. 

There  is  a  peculiar  kinking  of 
this  region  due  to  the  rotation  of  the  head.  The  Urst 
branchial  pocket  is  converted  directly  into  the  Eustachian 
tubci  the  second  disappears  completely :  the  third  forms 
the  thymus  (Fig.  5258);  and  the  fourth  becomes  rudi- 
mentary and  gives  rise  to  the  auxiliary  thyroid  glands. 

The  general  appearance  In  the  human  embryo  is  quite 
similar  to  that  in  other  mammals,  as  Fig.  0259  shows. 
'  Already  in  this  early  stage  of  development,  the  third 
branchial  pocket  shows  an  Ingrowth  which  indicates  the 
origin  of  the  thymus.  The  portion  of  the  cleft  repre- 
sented by  the  fundus  (F)  is  not  continuous  with  the  thy- 
mus tube,  and  nu  doubt  never  plays  any  part  in  its  for- 
mation. 

The  general  view  of  the  branchial  pockets  in  a  human 
embryo  is  shown  in  Fig.  6280.  The  whole  pharynx  Is 
represented  as  a  cast  and  the  branchial  pockets  are  rep- 
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where  the  thymus  grows  toward  the  head.  In  mam- 
mals, where  the  thymusgrows  into  the  thorax,  the  upper 
part  contains  a  lumen,  while  the  lower  part  grows  by  a 
mass  of  sprouts  (Fig.  5280.  This  continues  for  quite  a 
while  until  the  whole  organ  is  lohulated.  New  blood- 
vessels and  lymph  cells  grow  through  the  epithelial  gland 
and  change  its  nature.  The  enl«iermal  cells  become 
packed  together  into  the  Hassal's  concentric  bodies  as 
shown  by  Maurer  (or  the  fislies.  and  by  Ecker"  and  by 
His"  for  mammals.  These  bodies  conespond  with  tbe 
"pearls "in  carcluomata,  which  arc  present  in  cancers, 
that  arise  from  tbe  whole  epidermis,  as  well  as  those  from 
the  (Esophagus.  The  Hassal's  builies  do  not  therefore 
indicate  that  the  thymus  arises  from  the  ectoderm. 

During  the  first  two  years  of  hfe  the  organ  continues 
to  grow  and  tbe  two  halves  gradually  approach  each 
other  more  and  more,  until  they  seem  as  a  single  body. 
It  now  lies  immediately  in  front  of  the  heart,  and  often 
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sends  two  horns  which  extend  on  either  side  of  the  neck 
to  the  thyroiil.  as  is  the  case  In  the  birds.  From  now  on. 
the  organ  gradually  atrophies. 

In  the  study  of  the  human  embryo  Sudler"  finds  no 
indication  nf  the  thymus  in  a  human  embryo  of  the  sec- 
ond week,  but  in  one  of  the  foiirlh  week  the  third  vis- 
ceral pouch  appears  as  n  ridge  with  a  ventral  free  end, 
with  no  differentiation  of  tissue  to  suggest  a  thymus.     In 
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and  inu«t  In  llio  mtdille  lino  where  the  ends  arc  sligblly 
gwolleu  and  l*n(l  ventrally.  TLis  appears  to  be  u  t*- 
ginDiDg  of  the  folding  of  the  Ihymua  found  in  tbc  aduU 
Id  this  embryo  the  thymus  shona  the  e 


;  AD,  aeaceDdlas  una;  L,  Iudk:  • 


directly  from  th^;  ptiarynx  (f^g.  5263).  In  the  next 
atage,  of  about  five  weeks.  It  is  very  similar  to  one  de- 
scribed by  Born,  in  which  the 
thymus  baa  become  completely 
separated  from  the  pharynx,  and 
ita  original  hollow  is  reduced  to  a 
crescent -shaped  opening  which  is 
quite  characteristic  of  the  gland 
at  this  stage.  The  thymus  now 
fs  a  curved  elongated  body  with 
an  enlarged  cephalic  end.  The 
lower  end  of  this  and  the  thyroid 
(Fig.  5268}  run  parallel,  though 
without  coming  in  contact  with 
each  other  till  the  thyroid  bends 
abruptly  and  crosses  tiie  middle 
line.  An  embryo  slightly  older 
shows  practically  the  same  con- 
ditions, the  differences  being  that 
the  enlarged  head  la  relatively 
smaller  and  the  general  curve  of 
the  thymus  is  less.  A  small  proc- 
ess projects  dorsal ly  and  laterally. 
In  an  embryo  of  the  sixth  week 
the  relative  position  of  the  Chy- 
muB  ia  lower  and  the  division  into 
dlfTerent  areaa  has  disappeared. 
The  head  of  the  thymus  is  only 
slightly  enlarged  and  Ihe  thymus 
ana  thyroid  have  botli  approached 
the  middle  line  at  the  aboral  end 
though  still  without  meeting.  In 
an  embryo  slightly  older  the  thy- 
mus is  still  lower,  ao  that  the  thy- 
s  higher  even  than  Ihe  head 
thymus. 
!  thymus  projects  beyond  the  thy- 
'  roid  and  is  nearer  the  middle  line. 
The  oldest  embryo  studied  was 
one  of  tlie  seventh  week,  which 
shows  the  thyroid  rudiment  as 
having  sunken  relalivelv  still 
lower.  It  is  in  contact  with  the  tliyroid  along  half  of 
il8  upper  surface,  the  lower  end  being  free.  In  this  free 
half  the  thymus  and  the  thyroid  approach  each  other 
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well  as  Ihat  of  aome  olhcr  animals.  In  this  the  rudi- 
ment extends  a  little  higher  on  tlie  right  side  than  on 
the  left. 

From  the  study  of  these  embryos  it  is  apparent  Ihat  in 
man  the  rudiment  of  the  thymus  arises  from  the  cntnderm 
of  the  third  visceral  poiicli.  f'rankUn  P.  Mall. 
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THYROID  GLAND,  DEVELOPMENT  0F.-8hortly 
after  Rathkc  discovered  the  hniEChlal  arches  tn  higbcr 
aoimala,  Husclikc'  advaoced 
the  idea  that  the  thyroid 
glsDd  arises  from  the  first 
arch.  Later,  however,  he 
states  that  after  the  arches 
L-T.  disappear  the  thyroid  remains 
as  their  remnant.'  A  year 
later,  Ratlikc'  asserted  that 
the  thyroid  ariaea  as  a  hiiflt- 
eral  orjcaD  from  tlie  posterior 
part  of  the  trachea,  imme- 
diately behind  tiie  laryux. 
This  view  was  affirmed  by 
Arnold.*  Bischofl'  accepted 
„„  ^   neither  of  these  views,   but 

■  the  Moutu  ot  B  cbick  kihMj-  added  a  tliird.     Aceording  to 
elRhi  Hours  Old.    TbeDuurol    him,  the  thyroid  arises  as  a 

UM'"o™tte"b,^iTS«^toi3:  *;i'«'t™'  f  ^^^  -ff"  -S*^ 

Dot»I  view.    X  SO.    T..  Tu-   blood- vessels  on  eitlcr   side 
bHreuluta     Impar.     dark    of    of  the  neck. 

.'S^SKSh"  ?f*  '!??°'?l!,ilhm       The  first  careful  investiga- 

iDvrola;    //.  111.    braticnul    ^.  i     i.     -n        ^  ^ 

■iTiin:  »,  4.  ibird  >ad  lourui    tioDS  were  made  byRemak* 
■ontcorrbes.  upon  the  chick.     la  this  sub- 

ject, aa  well  as  in  many 
others  in  embryology,  he  was  tho  first  to  give  acciirale 
iofonnuiiou.  Hefouudthat  the  thyroid  is  eDtoderniat  in 
origin  and  arises  from  tlie  ventral  median  line  of  tlie 
pharynx.  At  llral  it  apiK'ars  as  a  single  vesicle,  which 
eoon  divides  into  two  parts,  each  half  Ivioc  on 
either  side  of  the  trachea.  Gotle/  Wufier.* 
and  Secsscl  *  contirnieil  Iteinak's  views  in  gen- 
eral, dilleriiit;  only  in  minor  points.  They  dis- 
cussed wlietlipr  or  not  the  organ  divided  is  a 
vesicle  or  is  a  solid  Uidy.  although  none  of 
them  found  stages  in  which  the  thvrold  was 
dividing,  liemak  placed  the  origin  of  the 
thyroid  at  seventy -nine  hours  in  the  chick ; 
HQller  in  the  thini  day;  and  Soessel  very  defi- 
nitely in  the  seciiud  day  befon;  the  liea<i  'Hexed 
upon  the  Uidy. 

His"*  reviveil  the  old  view  <if  Hathko  by 
discovering  I  hut  certain  liodies  arise  from 
either  side  of  Ihu  pharyux ;  he  Ix-lievcii  them 
to  be  the  thyroid  and  the  auxiliary  thyroid  of 
Itcmuk.  Aet-ordiiig  to  ihe  illUMlrHtiniis  which 
accompany  his  paper,  the  glunil  iiriai^  friini  the 
branchial  cleft  between  the  sec<inil  and  third 
aortic  arches,  Iherefon-  the  jnwiml  cleft.  Laler. 
however,  he  abandoned  this  view  ami  accept- 
ed tliat  of  SeesscI,  who  worked  under  liis 
guidance.  I^ter,  KOIliker"  aereptcd  tlic  ohi 
Kemak-Si'cs.'iel  view  for  the  rabbit,  as  Ills" 
did  for  man. 

This  group  of  excellent  workers  seemed  to  set  the  aiili- 
ject  aside  for  a  while,  hut.  immediately  following  their 
work,  two  nuihiirs  simultaneously  deacribed  the  ihyroid 
as  being  bilateral  in  origin,  arising  from  a  branchial  cleft 
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on  either  aide  of  the  neck.  Stieda"  proved  definitely 
that  a  glandular  organ  arises  from  the  clefts  on  either 
side  of  the  neck,  but  did  not  know  from  which  cleft, 
although  he  was  inclined  to  accept  the  fourth.     Wfilfler  '* 


did  not  employ  very  accurate  meihoils,  and  therefore  got 
the  location  of  the  origin  ot  the  gland  In  the  first  Imtn- 
chial  cleft — the  one  which  later  forms  the  Eustachian 
tube.  He  was  so  enthusiastic  over  Ida  diacovery  that  he 
denied  altogether  a  median  thyroid,  although  he  had 
never  seen  the  thyroid  In  connection  with  an^  cleft. 
Discussions  naturally  bring  forth  more  arcuraU:  investi- 
gations, and  in  this  case  they  bore  their  fruits  in  Bom's 
paper."  The  paper  of  Bciru  not  only  threw  aereat  deal 
of  light  upon  the  suhjeet  in  question,  but  aTao  added 


greatij-  to  our  methods  of  investigation.  He  introduced 
a  method  which  to  us  now  seems  so  logical  that  it  is  a 
surprise  that  it  was  uol  employed  curlier.  He  began 
with  embryos  of  the  pig  before  the  Ihyroid  appeared,  and 
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followed  them  stage  by  aUge  until  tbe  organ  vas  fully 
formed.  In  eacli  stage  tlie  ealarged  sectious  wert,d»wu 
apoD  WAX  plates  of  the  proper  thickness,  then  cut  out 
and  the  pieces  piled  upon  one  anotjicr,  thus  formms  very 
accurate  models  of  the  variouH  speclniens  studied  He 
then  followed  the  lateral  thyroids  of  Stieda  and  ^  OlHer 
and  found  that  later  on  they  were  added  to  the  median 
thyroid  of  Itemak.  The  great  difDculty  was  therefore 
solved  by  this  method.  Instead  of  these  various  authors 
contradicting  one  another,  they  in  reality  de8crib(d  cor 
rectly  only  different  portionsof  the  same  story.  Accord 
ing  to  Bom  the  lateral  thyroids  arise  from  the  fourth 
branchial  clefts.  Since  then.  Bom's  view  has  beco  con 
finned  in  a  variety  of  mammaKaD  embryos  by  different 
writers. "-" 

The  subject  of  the  origin  of  tlie  thyroid  and  thjmus 
(see  Thymu*)  has  bet-n  greatly  complicaled  by  a  group  of 
glands  which  arise  from  the  degenerating  branchial  clefts 
and  form  tlie  Bo-calied  auxiliary  thyroid  glands.  From 
a  phylogenetic  standpoint  all  glands  which  arise  from  tbe 
clefts  must  be  viewed  as  thymus.  The  great  bulk  of 
thyroid  arisc>s  from  the  ventral  wall  of  tlic  pharynx  in 
tjie  region  of  the  second  cleft.  As  the  clefts  graduallv 
disappear  in  the  evolution  of  the  vertebrates,  the  glands 
from  the  hlndermost  clefts  no  longer  unite  with  the  main 
bulk  of  the  thymus,  and  often  remain  as  distinct  glands 
— Ihe  supra  pericardial  bodies  of  van  Bemmi-len,  accessory 
thyroids  of  de  Meuron,  posl-branchial  body  of  Maurer, 
or  as  the  corpus  Y  of  the  writer."  In  the  mammals  the 
main  bulk  of  the  thymus  arises  from  the  third  cleft,  and 
the  auxiliary  thyroids  seem  to  uuiic  with  the  median 
thyroid  as  desciib^  by  Bom.  In  spite  of  the  great 
amount  of  work  which  has  been  done  upon  this  subject. 
It  still  seems  to  the  writer  that  there  Is  yet 
considerable  darkness  regarding  it. 

The  general  view  Is  that  the  thyroid  has 
three  distinct  origins  in  nearly  all  vertebrates 
—a  median  and  two  laKral.  The  median 
arises  from  the  ectoderm  of  the  middle  line  in 
the  neighbor tiood  of  the  second  branchial  arch 
<Fig.  D364),  and  tbe  lateral  from  the  most 
posterior  branchial  clefts;   In  mammals,  the 

Tbe  median  thyroid  arises  in  all  vertebrates 
from  the  entoderm  of  the  pharynx  shortly    figs,  shb  .n 
ftfter  the   branchial  arches  are  well   formed         Tbrraldi. 
(Fig.   5265).    This  has  been  known  since  the         0.  Blown.; 
time  of  W.   MQlter,   and,   although    coulra- 
<licted   many   a    time,   has  of  late  been  verified  by  so 
many  careful  observers  that  there  is  no  longer  any  doubt 
whatever  regarding  it.     In  some  mammals  (the  dog,  for 
Instance)  it  arises  as  a  vesicle,  which  becomes  solid  before 
It  separates  from  the  pharynx,  and  when  separated  soon 
becomes  lobulated.     It  now  gradually  shifts  itself  Into 
the  tissue  of  the  neck,  and  in  early  stages  lies  in  front  of 
the  aorta  Just  as  It  leaves  the  heart  (Fig.  3360).     The 
median  gland   now  becomes  constricted  into  two  parts, 
one  of  wLich  is  situated  on  either  side  of  the  neck,  but 
they  remain  connected  by  a  band — the  isthmus.    Its  ori- 
gin In  the  human  embryo  is  much  the  same  (Figs.  5367 


ever  the  formation  of  the  Itgamentum  hypothyroid eum 
cuts  the  duct  \d  thyreogU>t^)  into  two  ihus  forming 
two  ducts  The  half  communicating  with  the  mouth 
baa  been  termed  by  "iUs  dueiut  hnguaiit  and  tbe  one  with 


the  thyroid  as  tbe  duetvt  thyroideut.  His  has  found  the 
ductus  iingualia  in  f  ve  adults,  and  in  all  cases  the  duc- 
tus thyroiJeuB  was  present  also.  The  latter  is  always 
embedded  In  a  medinn  lobe  of  the  thyroid,  and  the  former 
opens  ioto  the  foramen  ciecum  of  the  tongue.  The  duc- 
tus thyreoglossuB  may  be  brnken  lotoa  series  of  vesicles, 
as  tlrst  described  by  Vemeuil,  but  as  a  rule  It  disappears 
fully,  its  only  remnant  being  the  foramen  ctecum,* 

The  lateral  tiiyrolds  were  llrst  demonstrated  by  Stieda 
and  by  Bom,  although  Rathke,  His,  and  ottiers  had  in  all 
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and  0268),  According  to  His,  it  remains  a  vesicle  for 
quite  a  long  time,  and  the  separation  from  the  pharynx 
occursqultc  late  or  may  not  lake  place  at  all.    Later,  how- 


I  .iL-;0.  —  Iiiagrami  or  Two  Stages  or  Itit  Development  ol  ttie  Lateral 
(BUbWIt  mcxlilled  from  Born.)  R,  Border  o(  ihe  phaiyni ;  r..UiTinus: 
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probability  described  them  from  time  to  time.  The  true 
meaning  of  them  was  fully  made  out  by  Bom  and  by  de 
Meuron,  the  former  having  discovered  that  they  unite 
with  the  median  thyroid  in  mammals,  tlie  latter  having 
studied  them  from  a  comparative  standpoint.  Diagrams 
of  the  branchial  pockets  for  some  of  the  different  classes 
of  vertebrates  are  given  in  the  article  Thymiit,  and  by 
them  It  is  shown  that  a  rudimentary  branchial  pocket 
exists  in  all  of  tlie  classes.  In  certain  reptiles  there  is 
but  a  single  one  on  the  left  side,  tbe  one  on  the  right  not 
having  developed.  We  can  view  this  stale  of  things 
onlyas  an  intermediate  one  bet  ween  the  reptiles  (in  which 
they  develop  on  both  sides)  and  the  birds.  In  all  classes 
the  hlndermost  cleft  gives  rise  to  a  distinct  gland  known 
as  tlie  Buprapericardial  Ixidy  of  van  Bemmelcn  and  as  the 
accessory  thyroid  of  de  Meuron,"-"  In  the  selacians 
these  bodies  remain  fur  away  from  the  median  thyroid, 
and  they  never  unite  with  it.  In  higher  animals  they 
gradually  approach  the  median  thyroid  nearer  and  nearer, 
and  in  mammals  they  unite  completely  with  it.  Pig. 
5268  shows  the  general  relation  of  these  glands  in  a 
hunian  embryo  before  the  lateral  thyroid  is  fully  sepa- 
rated from  the  pharynx.  Pigs,  5369  and  S3T0  show  two 
stages  in  which  the  lateral  thyroid  Is  approaching  and 
uniting  with  the  median.     This  Is  brought  about  by  a 
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double  shitting.  The  meiliau  thyroid  sinks  Uwpcr  and 
deeper  into  the  tissue  nf  tlie  neck,  and  pmciically  lies  in 
conlact  wilti  tlte  iateral  tlivroida  before  Ibey  separate 
Trom  the  pliarynx.  When 'these  in  turn  separate  from 
the  pliarynx  tlieyareshoveil  into  the  tissue  of  the  median 
thyroid  instead  ol  into  the  ordiuHry  mesoderm  tissito  of 
the  ncclc. 

It  will  be  noticed  that  the  lateral  thyroids  do  not 
always  arise  from  the  same  branchial  clefts:  in  selaciuns 
from  the  seventh ;  in  reptiles  from  tlie  fifth;  In  inammnis 
from  tile  fourth.  It  Is  only  in  roamDiuls  that  tlii-y  really 
unite  with  the  median  thyroid.  Viewing  the  thing  from 
thL-  standpoint  of  homology,  wliat  is  lateral  thyroid  in 
roamiitals  ia  thymus  in  lower  animals:  in  both  selaHans 
and  reptiles  the  fourth  cleft  gives  rise  to  a  portion  of  Ihii 
thymus.  We  must  therefore  view  the  lateral  thyroid  as 
a  portion  of  Ihe  thymus  which  is  now  united  with  the 
thyroid.     In  lower  animals  the  secondary  union  of  the 

Slund  from  degenerating  clefts  with  the  median  thyniid 
oes  not  taicc  place,  untf  Ihcy  remain  in  the  tissue  of  the 
neck,  as  in  the  auxiliary  thyroid  glands,  which  have  per- 
ptcied  so  many  Investigators.  According  to  Kastschcuko 
the  lateral  thyroid  of  maminals  plays  a  very  minor  part 
In  the  formation  of  the  mature  organ,  while  according  to 
His  It  Tonus  the  major  part.  A  tc  iie  blending  of  the  i  wo 
does,  however,  take  place,  as  shown  by  the  investiga- 
tions of  Bom  and  of  His  ( Pig.  5371). 

The  further  development  of  the  thyroid  is  hy  means  of 
sprouting,  so  that  the  enlarged  organ  Is  a  picxifonu  nuiss 
of  cylinoers  of  epithelial  tells,  lllood -vessels  grow  in 
between  them,  and  soon  Ihe  cylinders  show  constrictions 
which  cut  them  up  again  and  again.  They  now  become 
hollow,  a[id  at  the  same  time  (here  is  a  secretion  of  the 
colloid  substance.  The  cul-up  cylinders  become  moTe 
and  more  distended,  antl  thus  the  adult  thyroid  is  com- 
posed of  a  mass  nf  hollow  spheres  covered  with  a  layer 
of  epithelial  evils  and  filled  with  colloid  substance. 
When  half  of  the  thyroid  is  removed  by  an  operation  or 
otherwise,  the  rcmamlng  portion  soon  loses  Its  colloid 
and  returns  to  its  "embryonicstate."  It  enlarges  lo  its 
former  size  and  again  forms  the  colloid  spheres  much 
after  the  fashion  it  did  in  the  embryo." 

In  the  human  embryo  Sudler"  llniU  the  thyroid  ruili- 
ment  in  the  earliest  one  studied,  an  embryo  at  Ihe  end  of 
the  second  week.  It  appuara  oa  a  rounded  eminence  on 
the  ridge«  uniting  the  Hrst  pair  of  visceral  pouches.  Its 
outline  is  elHpti<»I,  bein^  hruwlrr  from  side  to  side  than 
It  is  ventrodoraally.  This  is  tlie  rudiment  of  lioth  the 
thyroid  gland  and  the  ductus  thyrcoglossus. 

In  an  t^mbrvo  of  the  fourth  week  the  rudiment  appears 
as  a  solid  hnjy  extending  dorsuUy  from  the  ape.v  nt  the 


angle  formed  by  the  meeting  of  the  first  visceral  pouehes 
<Fig-  5273).  Just  oral  to  it  is  the  hollow  cavitv  reprc- 
aentlng  the  loner  of  the  second  visceral  arches  and  direct- 


ly oboral  is  the  hollow  cavity  representing  Ihe  tubercu- 
lum  impar.  lis  appenrnnee  L^  that  of  a  knob  on  a  short 
slender  stem  Tlie  fourth  visceral  pouch  at  this  stage 
shows  no  thickening  or  development  Into  the  lateral  thy- 
roid rudiment. 

In  an  embryo  of  four  and  one-half  weeks  the  Ihyreo- 
glossal  duct  remains  us  a  small  conical  eminence  on  tha 
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ridge  connecting  the  Qrst  visceral  pouches.  It  Is  at  the 
Junction  of  Uie  tubercu  lum  impar  and  the  two  dorsal 
rudiments  nf  the  louguc  (Fig-  S37S\  The  median  thy- 
roid rudiment  has  become  entirely  i^lsconuected  and  baa 
sunk  to  the  level  ot  the  third  visceral  fold.  It  has  spread 
out  laterally  and  lias  a  Mlobed  sinieture.    The  left  lobe 


is  much  the  longer  and  approaches  closer  to  the  Qour  of 
the  inoulh  than  Ihe  right.  In  this  the  fourth  visceral 
pouches  appear  as  two  veniral  projections  with  enlarged 
knobs  beut  sharply  dorsal. 

In  un  cnihryo  of  five  weeks  tho  median  ihyroid  rudi- 
ment has  become  U-shaped,  though  the  left  arm  is  loucb 
longer  than  the  right  (Fig  'Ji'A\  Its  outline  is  quite 
irregular.  In  this  the  transverse  part  of  the  U  whicb 
runs  across  the  middle  line  has  sunk  to  the  level  of  the 
fourth  visceral  pouch.  This  part  shows  the  usual  net- 
work structure  formed  by  cords  of  solid  cells.  The  anus 
are  eresecntic  in  cross  section,  with  the  hollow  looking- 
away  from  the  middle  line  and  embracing  the  thymus, 
although  Ihe  two  do  not  come  in  contact.  The  lateral 
Ihyroid  rudiments,  which  c<msist  of  hollow  tubes  sur- 
mounted by  solid  expansions,  are  still  connected  with  ibo 
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pharynx.  Tlie  two  sidos  are  unsymiueiriral.  On  the 
nglit  side  tlie  TenCral  knob  is  smaller  tbaa  the  dorsal. 
wLile  on  the  left  they  are  about  equal  in  size  and  placed 
on  Ihe  Mine  level. 

In  an  embrvo  only  allEhtly  older  tlic  median  thyroid  is 
itill  U-shapea,  though  tlie  right  ann  is  still  smaller  than 
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in  the  last  and  not  so  long  as  tliu  one  on  the  left  side. 
Tlie  inieral  rudiments  show  in  tliia  embrvo  ihc  greatest 
lack  of  symmetry  of  any  of  tliosustudied  bySudler  (Fig. 
SST-')).  The  right  rudiment  is  still  connected  with  the 
pliarynx  by  a  small  holluw  stalk,  while  on  the  left  side 
this  connection  hus  entirely  disappeared.  On  the  right 
side  itie  ventral  knob  touches  tlie  middle  of  the  right  arm 
of  the  median  rudiment,  but  there  is  no  histological  con- 
tinuity, irbereas  on  the  left  side  the  veniral  knob  not  only 
touches  the  median  rudiment,  but  there  is  actual  conti- 
Duily,  As  in  the  emhr\'o  described  before,  the  ventral 
knob  on  the  right  side  is  much  smaller  than  the  dorsal 
one.  while  on  the  left  side  they  are  ofalmost  the  same  size. 
The  median  and  lateral  thyroid  rudiments  have  united 
on  both  sides  in  an  embryo  of  the  sixth  week,  and  all 
coDoection  with  the  pliaryoi  has  disappeared.  They  still 
appear  tis  distinct  rudiments. 

In  a  slightly  older  slaee  the  klernl  rudiments  and  the 
median  have  socompleteTy  united  that  all  there  is  i.oshow 
that  tliey  were  once  separate  arc  a  few  prominent  lobules 
at  their  point  of  union.  The  loop  of  Ihc  U  lias  become 
smaller  and  the  arms  larger,  and  they  have  l>ecome  lobu- 
lated,  so  approaching  the  condition  of  the  adult  gland. 
In  the  last  embrvo  studied,  one  of  the  seventh  week, 
tlie  sliape  is  al- 
most that  of  the 
adult  thyroid. 
Tlie  two  btcral 


8udl*r.)     The  le 


In  the  h 
embryo,  a.s  well 
as    in    the   binl 
of  Ihe 
mammals,     the 
pharynx    dpvfl- 
ops  liiore  slowly 
c  „,„^  ,„   on  the  rightside 
^Hher  i«   than  on  the  left, 
wpumiea  rmm  It.  a,,,!      ,|n.     niost 

pie  of  this  is  In  the  thyroid.  This  muy  be  due  to  the 
development  of  the  heart  and  the  bending  "f  the  ht-ud  lo 
the  left. 

From  these  different  embryos  Sudler  draws  tlie  cnn- 
cluslon  that  "  the  thyroid  arises  in  the  human  embryo 
from  tbe  union  of  a  median  rudiment  situated  at  the 
point  of  Juactloa  of  the  tuberculum  impar  and  the  two 


dorsal  rudiments  of  (he  tongue  with  a  paired  rudiment 
arising  us  a  differentiation  of  a  lining  of  tbe  foiinb  vis- 
ceral poucb."  Franklin  P.  Mail. 
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TICK    FEVER,   on    SPOTTED    FEVER.— A  diseaw 

known  by  the  tatter  of  these  two  names  is  found  in  tbe 
Stales  of  Montana.  Idulm,  Nevada.  Wyoming,  and  Ore- 
gon. As  two  other  disea.scs(viz..  typhus  fever  and  cere- 
bro-spiriul  meningitis)  are  already  known  aa  spotted 
fever,  it  would  be  well,  as  suggested  by  Anderson,  to 
call  the  disease  under  discussion  lick  fever. 

Etioukjy. — Tick  fever  or  8iK)tted  fever  is  found  in  the 
mountainous  districts  in  tbe  above-named  States  at  an 
elevation  of  over  three  tliousand  feet.  It  does  not  seem 
to  lie  prevalent  outside  the  latitude  of  40°  to  47"  N.  The 
disease  is  only  found  in  persons  whose  occupation  causes 
them  to  be  exposed  to  the  bite  of  the  tick;  such  are  lum- 
bermen, ranchmen,  and  sheep -herders.  Males  in  the 
prime  of  life  are  most  liable  to  the  disease;  this  would 
bo  expected  from  the  occupations  ^ust  mentioned.  Be- 
yond Iliia,  age  and  sex  have  no  etiological  significance. 
Ttic  disease  is  in  ail  probability  caused  by  a  parasite. 

TAe  I^iratilt. — "  Wilson  and  Cliowning  noticed  ovoid 
intracnrpuscular  bodies  in  staiui>d  preparations  of  the 
blowi  from  tlicir  earlier  cases.  Tlicy  did  not  determine 
the  ciiaraeter  or  significance  of  tliesc  bodies  mitil  they 
examined  the  fresh  bloml,  when  they  found  ovoid  In- 
trocorpuscular  bcdies  showing  amu'bnid  movements. 
These  observations  they  rontlrmed  in  all  the  later  cases 
which  they  examined.  To  Wilson  and  Cliowning,  then, 
belongs  the  credit  of  discovering  a  parasite  which  is 
very  prvhnhly  the  cause  of  spoiled  (tick)  fever."  Ander- 
son further  says  that  in  his  studies  upon  the  cause  of 
this  disease  he  "liad  the  opportunity  of  examining  the 
blood,  both  fresh  and  stained.  In  a  number  of  cases. 
Two  rasea  were  in  a  hosjiiial  in  Missoula,  and  daily  ex- 
aminations were  made.  In  the  fresh  blood  a  few  cells 
were  found  toconlainparaslles.  Three  forma  were  seen. 
The  most  common  was  a  single  ovoid  body,  refractile, 
situaleil  within  the  ceil,  usually  near  its  edge.  When 
the  slide  is  warmed  this  body  possesses  the  power  of  pro- 
jecting quite  rapidly  pscudopodia  and  of  effecting  a  slight 
change  of  position.  This  form,  which  is  apparently  an 
early  or  voung  form,  Isabont  1.5 -3 ;i  in  length,  and  0,5-1 
ft  in  width  at  its  widest  part.  It  closely  resembles  the 
earlicat  intracorpuscular  parasites  of  lEstivo -autumnal 
malaria. 

"Another  form,   not  so   common,  was  larger,  being 
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**The  third  form  noted  was  arranged  in  pairs,  distinctly 
pyriform.  with  the  smaller  ends  approachmg,  and  in  two 
cases  a  fine  thread  uniting  the  small  ends  was  seen.  Mo- 
tion was  not  observed  in  this  form,  but  the  spot  mentioned 
In  the  second  form  was  seen. 

**  The  parasites  are  never  found  in  very  large  numbers, 
it  being  usually  necessary  to  search  several  fields  of  the 
^ide  to  find  one.  Sometimes  they  occur  in  groups,  two 
or  three  infected  cells  being  found  in  one  field.  In  both 
fresh  and  stained  preparations  extracorpuscular  bodies 
closely  resembling  the  small  single  intracorpuscular  form 
were  seen.  I  was  unable  definitely  to  decide  the  charac- 
ter of  these  bodies,  but  am  strongly  inclined  to  think  that 
they  are  the  young  form  of  the  parasite  which  has  not 
yet  invaded  the  red  cells. 

**  In  the  cases  of  spotted  (tick)  fever  which  I  had  the 
opportunity  of  examining  I  had  no  great  difiSculty  in 
finding  both  in  fresh  and  in  stained  preparations  the  bodies 
above  described.  Their  constancy  in  the  blood  of  per- 
sons suffering  with  spotted  fever,  their  persistence  for 
some  time  in  the  blood  of  these  persons  after  recovery, 
their  absence  from  the  blood  of  persons  suffering  from 
other  diseases  and  of  healthy  persons  make  it  very  prob- 
able that  they  are  the  cause  of  the  disease,  and  that  one 
more  has  been  added  to  the  rapidly  growing  list  of  dis- 
eases of  man  due  to  animal  parasites."  (Anderson: 
** Spotted  Fever  (Tick  Fever)  of  the  Rocky  Mountains.") 

Method  of  Infection. — **  The  life  history  of  the  organisms 
of  malaria  and  Texas  fever  naturally  suggested  tlmt  some 
insect  was  concerned  in  the  transmission  of  the  disease. 
On  investigation  it  'was  found  that  the  ticks  appeared  in 
the  valley  about  the  last  of  February,  but  were  inactive 
until  the  middle  of  March  or  1st  of  April,  the  first  cases 
of  fever  appearing  about  the  last  of  March.  The  ticks 
begin  to  diminish  greatly  in  number  from  about  June 
1st,  and  after  the  middle  of  July  very  few  are  seen ;  the 
cases  of  fever  also  begin  to  dimmish  about  June  1st,  the 
latest  date  on  which  the  disease  has  been  known  to  occur 
bemff  July  20th. 

"  Mosquitoes  do  not  appear  in  the  valley  until  after  the 
first  cases  of  fever  develop,  and  remain  some  time  after 
the  last  cases  appear.  Bedbugs  and  other  house  insects, 
I  think,  were  well  excluded,  by  the  fact  that  there  has 
never  been  known  an  instance  in  which  two  cases  oc- 
curred the  same  year  in  the  same  house. 

**  On  a  closer  study  of  the  cases  of  spotted  (tick)  fever 
it  was  always  found  that  there  was  a  history  of  tick  bites 
about  one  week  before  the  onset.  In  four  cases  there 
was  a  history  of  a  single  bite  two,  three,  five,  and  seven 
days,  respectively,  before  the  initial  sj^mptoms.  The 
usual  time  between  the  bite  and  the  onset  of  the  fever  is 
about  seven  days.  If  the  tick  transmits  the  disease,  it 
may  be  asked.  Why  do  not  more  persons  become  infected, 
and  why  is  the  infection  confined  to  the  west  bank  of  the 
Bitter  Root  River?  I  think  tliis  may  be  answered  by  the 
very  obvious  fact  that  the  tick  is  unable  to  travel  any 

freat  distance,  unless  carried  on  some  person  or  object, 
.gain,  it  is  very  unusual  for  a  tick  to  bite  a  person  and 
not  be  discovered  in  a  short  while,  and  the  result  is  the 
death  of  the  tick.  If,  as  in  Texas  fever,  the  development 
of  tlie  parasite  takes  place  in  the  female  tick  and  the 
young  ticks  transmit  the  infection,  the  very  small  num- 
ber of  ticks  which  escape  detection  in  persons  explains 
the  small  number  of  infected  ti(;ks.  Where  do  the  female 
ticks  get  their  infection?  I  examined  a  recovered  case 
twenty-four  days  after  discharge  by  the  physician  and 
had  no  trouble  in  finding  the  parasite  in  the  fresh  blood. 
This  child  had  been  out  of  doors  for  over  two  weeks,  nn(i 
if  a  female  tick  (ticks  were  quite  numerous  near  the 
house)  had  bitten  lier  and  escaped  destruction  the  para- 
sites in  the  blood  taken  in  by  the  tick  would  have  under- 
gone development,  and  the  young  ticks,  when  hatched 
out,  would  be  ready  to  infect  prospective  victims. 

•*  While  the  above  facts  and  conclusions  tend  strongly 
to  the  belief  that  the  ticks  are  necessary  for  the  transmis- 
sion of  the  disease,  the  actual  fact  cannot  be  proved  scien- 
tifically until  carefully  controlled  experiments  are  made 
on  non-immune  persons."    (Anderson,  ut  supra.) 


The  tick  in  question  is  in  all  probability  Dermaeentor 
reticulatus. 

Morbid  Anatomy. — Rigor  mortis  is  intense,  and  ap- 
pears early.  The  skin  is  jaundiced,  has  a  mottled  ap- 
pearance,  and  the  wounds  caused  by  the  tick  bites  may  be 
present.  Petechial  spots,  bright  to  dark  purple  in  color, 
and  from  1  to  8  cm.  in  diameter,  are  found,  chiefly  on  the 
wrist,  ankle,  arm,  and  leg.  The  spleen,  liver,  and  pan- 
creas are  much  enlarged ;  the  kidneys  are  also  enlarged. 

Symptoms. — There  is  a  period  of  incubation  of  about  a 
week.  The  patient  complains  of  nausea,  general  malaise, 
and  a  chill;  this  latter  is  followed  by  a  fever  whicli 
reaches  its  highest  point  about  the  tentli  day,  is  charac- 
terized by  evening  rise  and  morning  remissions,  lasts 
about  two  weeks,  and  may  be  followed  by  subnormal 
temperature.  In  severe  cases  the  morning  remissions 
may  be  absent,  and  the  fever  remains  high  (from  104"  to 
106"  F.).  There  are  general  pain  and  soreness,  particu- 
larly during  the  first  week,  coated  tongue  with  red  edges, 
soraes,  constipation,  nausea  which  persists  in  severe  cases, 
scanty  urine  with  albumin  and  casts,  and  epistaxis.  The 
liver  and  spleen  may  be  enlarged.  The  pulse  is  high, 
and  out  of  all  proportion  to  the  fever;  the  respiration  is 
also  increased.  An  examination  of  the  blood  shows:  (1) 
the  parasite  described  above ;  (2)  a  decrease  in  the  per- 
centage of  hsemoglobin ;  (8)  a  decrease  in  the  numl)er  of 
the  red  blood  cells;  (4)  a  slight  leucocytosis,  chiefiy  of 
the  large  mononuclears.  Bronchitis  is  present  during  the 
second  week ;  and  in  severe  cases  lobar  pneumonia  super- 
venes, with  a  ^rave  prognosis. 

**  The  eruption  appears  usually  on  the  third  day,  first 
on  the  wrists  and  ankles,  then  on  arms,  legs,  forehead, 
back,  chest,  and,  last  and  least,  on  the  abdomen.  It  is 
never  very  abundant  on  the  abdomen,  but  the  other  por- 
tions of  the  body,  in  some  cases,  are  literally  coverea  by 
the  eruption. 

^  At  first  the  spots  are  of  a  bright  red  color,  macular  at 
all  times,  from  a  pin  point  to  a  split  pea  in  size.  At  first 
they  disappear  readily  on  pressure  and  return  quickly, 
but  if  the  case  is  a  severe  one  they  soon  become  darker 
and  in  some  cases  are  almost  purple.  From  about  the 
sixth  to  the  tenth  day  of  the  disease  they  fail  to  disap- 

f>ear  on  pressure  and  are  distinctly  petechial  in  character, 
n  favorable  cases,  about  the  fourteenth  day,  they  begin 
to  lose  their  petechial  character  and  disappear  slowly  on 
pressure.  In  some  cases  the  eruption  consists  of  small, 
brownish  spots,  giving  a  turkey-egg  appearance. 

'*As  the  fever  declines  the  eruption  begins  to  fade; 
but  a  slight  return  of  fever  or  a  free  perspiration  will 
cause  it  to  show  distinctly. 

**When  convalescence  is  well  advanced  desquamation 
begins  and  extends  over  the  entire  body.  In  very  severe 
cases  there  may  be  gangrene  of  the  fingers  or  toes,  and 
still  more  frequently  of  the  skin  of  the  scrotum  and 
penis.  The  skin  is  always  jaundiced  to  a  greater  or  less 
degree.  This  is  usually  first  noticed  in  the  conjunctivce, 
the  vessels  of  which  are  congested  from  the  outset." 
(Anderson,  ut  supra.) 
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DiAQNOSis.— This  is  made  from:  (1)  The  case  occurring 
in  the  region  known  to  be  infected ;  (2)  history  of  a  tick 
bite;  (8)  the  eruption  appearing  on  the  third  day,  and 
being  seen  first  on  the  wrist  and  ankles ;  and  (4)  the  pres- 
ence of  the  parasite  in  the  blood.  The  diseases  from 
which  it  is  to  be  differentiated  are  typhoid  fever  and 
typhus  fever,  particularly  the  latter.  The  preceding 
table  will  assist  in  making  a  diagnosis. 

Prognosis. — This  is  unfavorable.  Up  to  the  present 
the  death  rate  from  tick  fever  has  been  seventy  to  ninety 
percent,  in  Montana;  but  in  Idaho  and  Nevada  it  is  much 
lower.  The  disease  varies  in  malignancy  both  in  differ- 
ent localities  and  in  different  years  in  the  same  locality. 

Treatment. — The  treatment  has  so  far  been  unsatis- 
factory; but  in  five  cases,  all  treated  by  quinine,  all 
recovered.  Anderson  suggests  the  bimuiiate  of  quinine, 
1  gm.  (gr.  xvi.)  hypodermatically,  q.  6.  h. ;  or,  by  mouth, 
the  sulphate  of  quinine  in  similar  doses,  q.  4.  h.  This 
drug  should  be  given  persistently  from  the  commence- 
ment of  the  disease.  The  treatment  is  otherwise  symp- 
tomatic, and  includes  cardiac  stimulants,  Dover's 
powder  for  the  pains  and  soreness,  tepid  baths  for  the 
fever,  and  plenty  of  water  to  flush  out  the  kidneys.  The 
site  of  the  tick  bite  should  be  cauterized  with  ninety -five- 
per-cent.  carbolic  acid.  R. «/.  £!.  Scott. 

Reference. 

AndersoQ,  Jobn  F. :  Spotted  Fever  (Tick  Fever)  of  the  Rocky  Moun- 
tains. Bull.  No.  14,  Hycr-  Lab.,  U.  S.  Pub.  Healtb  and  Marine- 
Uospital  Service,  Wasbii^rton,  p.  50.  From  tbls  pamphlet,  whicb 
gives  all  that  is  known  of  spotted,  or  tick  fever,  tbe  above  article 
bas  been  complied. 

TUBERCULOSIS,  INTESTINES  AS  A  PORTAL  OF 
ENTRANCE  OF  THE  BACILLI  OF— Then^  can  be  no 
doubt  that  the  intestines  are  one  of  the  portals  of  en- 
trance for  the  tubercle  bacillus.  Particularly  in  the  case 
of  youns;  children  is  tuberculous  infection  through  the 
alimentary  tract  of  not  infrequent  occurrence.  Both 
experimental  and  pathological  evidence  has  been  pre- 
sented to  prove  conclusively  that  tubercle  bacilli  may 
pass  through  the  intestinal  mucosa  without  exciting 
local  lesions,  and,  entering  the  lymph  stream,  be  carried 
through  the  thoracic  duct  into  the  blood,  which  conveys 
them  to  the  lungs,  where  they  are  either  wholly  or  for 
the  greater  part  dropped  out  of  the  circulation  to  excite 
first  in  this  organ  tne  local  lesions  of  the  infection. 
Since  the  facts  of  such  an  avenue  of  tul^erculoiis  infec- 
tion have  been  indubitably  established,  the  questions  of 
importance  relative  to  this  subject  are  those  concerned 
with  the  source  and  character  of  the  tubercle  bacilli 
gaining  entrance  into  the  intestines,  the  conditions 
under  which  they  pass  through  the  intestinal  wall,  and 
the  relative  frequency  of  such  an  occurrence.  Great 
interest  has  centred  around  these  questions  during  the 
last  several  ye/irs.  and  the  experimental  invest iorat ions 
and  patholoffical  studies  resulting:  therefrom  have  preat- 
ly  modified  some  of  our  former  views  concerning  the 
nature  and  mode  of  tul)erculous  infection. 

The  behef  that  tuberculosis  can  be  acquired  through 
the  alimentary  tract  is,  of  course,  not  a  new  one.  As 
early  as  1846  Klenke  pointed  out  the  jwssihility  of  such 
an  infection  in  children  fed  with  cow's  milk.  Experi- 
mental proof  of  an  alimentary  infection  of  tuberculosis 
was  first  offered  by  Chauveau  (1868)  and  Villemin 
(1869),  and  confirmed  later  by  Gerlach.  Giinther  and 
Harms,  Klebs,  BoUinger,  Orth,  Baumgarten.  and  nu- 
merous others.  All  of  these  investigators  showed  that 
in  experimental  animals  a  tuberculous  infection  could 
be  readily  induced  through  the  alimentary  tract.  Prac- 
tical confirmation  of  the  experimental  work  tlirough  in- 
vestigatioas  as  to  the  spread  of  tuberculosis  among  the 
domestic  animals  was  soon  forthcoming;  and  tiic  de- 
monstration of  tubercle  bacilli  in  cow's  milk  and  its 
products  made  clear  the  possibility  of  human  infection 
through  such  sources.  A  belief  in  the  imix)rtant  part 
played  by  cow's  milk  was  therefore  aroused  and  was 
Beginning  to  play  an  important  role  in  clinical  and  sani- 
tary matters  when  Koch  at  the  International  Congress 


in  1901  took  ground  against  the  doctrine  and  announced 
his  dictum  that  human  and  bovine  tuberculosis  were 
different  in  kind,  and  that  there  was  but  httle  danger 
of  human  beings  becoming  infected  through  the  food 
and  by  way  of  tne  intestine. 

A  storm  of  discussion  followed  Koch's  statement,  and 
much  of  the  work  concerning  tuberculosis  in  the  six 
years  since  it  was  made  has  been  concerned  with  its 
refutation.  This  may  be  said  to  have  been  completely 
accomplished,   and   incidentally  we   have  made  much 

f)rogress  in  our  knowledge  of  tuberculosis.  The  pendu- 
um  of  opinion,  however,  has  swung  much  farther  in  the 
other  direction  than  was  at  first  imagined,  for  certain 
workers  have  gone  so  far  as  to  cast  doubt  upon  the  oc- 
currence of  aerogenous  tuberculosis  and  to  refer  the 
majority,  if  not  all,  of  the  cases  of  pulmonary  tubercu- 
losis to  mfection  received  through  the  intestine.  Never- 
theless, a  few  investigators,  notably  Ribbert,  oppose  the 
modern  view  of  the  intestines  as  a  portal  of  tut)erculous 
infection  and  uphold  the  old  belief  of  a  primary  air- 
borne infection  of  the  lungs.  The  majority  of  ^Titers 
upon  tuberculosis  accept  the  middle  ground  between 
these  extremes  of  opinion.  They  recognize  the  occur- 
rence of  bovine  tuberculosis  in  human  beings,  acknowl- 
edge the  intestines  as  the  portal  of  infection,  and  cow's 
milk  as  the  conveyer  of  the  bacilli,  and  emphasize  the 
practical  importance  of  these  facts  in  their  relation  to 
infant-feerling  and  the  occurrence  of  tuberculosis  in 
young  individuals.  On  the  other  hand,  they  do  not 
deny  the  occurrence  of  air-borne  infections,  nor  do  they 
underrate  their  importance. 

The  refutation  of  Koch's  statement  rested  upon  the 
establishment  of  the  permeability  of  the  intestinal  wall 
by  tubercle  bacilli  without  the  production  of  tubercu- 
lous lesions  in  the  wall,  as  well  as  upon  the  proof  of  the 
"mfection  of  human  beings  by  bovine  bacilli.  The  chief 
argument  used  by  Koch  in  support  of  his  statement  was 
to  the  effect  that  a  food  infection  of  tuberculosis  could 
be  assumed  to  have  occurred  only  when  a  primary 
tuberculous  lesion  was  present  in  the  intestines.  Since 
primary  intestinal  tuberculosis  is  relatively  rare,  he 
affirmed  that  the  chances  of  infection  through  the  food 
must  \ye  likewise  slight . 

Kecent  statistics  concerning  primary  intestinal  tuber- 
culosis tend  to  show  that  it  is  much  more  frequent  than 
was  supposed.  While  pathologists  and  clinicians  in 
different  localities  vary  greatly  in  their  reports  as  to  the 
frequency  of  primary  intestinal  tuberculosis,  numerous 
competent  observers'^  (Hueppt*..  Hof,  VVagener,  Heller, 
J^ubirsch,  et  al.)  have  found  it  in  from  twenty  to  thirty 
per  cent,  of  all  cases  of  tuberculosis  in  children.  Sta- 
tistics constantly  accumulate  to  show  that  it  is  not  of 
infrequent  occurrence  in  milk-fed  children. 

For  the  support  of  the  doctrine  of  primary  infection 
through  the  intestinal  tract  it  is  not,  however,  neces- 
sary to  fall  back  upon  the  frequency  of  intestinal  lesions, 
since  the  much  more  iinjx)rtant  fact  has  been  established 
that  tubercle  bacilh  may  pass  through  the  intestinal 
mucosa  without  exciting  in  it  any  tuberculous  lesions. 
The  passage  of  tubercle-bacilli  through  the  uninjured 
intestinal  mucosa  was  discovered  by  Orth  in  1879,  Cor- 
net in  188().  and  Dobrolonski  in  1890.  Desonfry  and 
Porcher,  Nicolas  and  Descos,  Ravenel,  von  Behring, 
Bart  el,  Besanti  and  Panisset,  and  others  have  shown 
the  passage  of  tubercle  bacilli  through  the  uninjured 
mucosa  of  the  intestines  of  dogs  and  guinea-pigs  during 
the  process  of  digestion,  particularly  that  of  fats.  When 
fat  is  absent  from  the  food  the  number  of  bacilli  passing 
through  the  wall  has  l)een  shown  to  be  much  less  than 
in  the  presence  of  fat. 

The  views  of  Calmette  and  his  colleagues  on  the  in- 
testinal derivation  of  anthracosis  and  pulmonary  tuber- 
culosis have  attracted  wide-spread  attention.  They  hold 
that  animals  breathing  an  atmosphere  containing  car- 
bon do  not  develop  anthracosis  when  the  oesophagiLs  is 
closed,  but,  on  the  other  hand,  anthracosis  of  the  lungs 
is  rapidly  produced  by  the  introduction  of  carbon  into 
the  stomach.     In  connection  with  these  experiments 
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tbey  foumi  that  tubercle  (lacUii  introduced  into  the  in- 
testine rea^iily  pasK  iliroxifdi  x\ie  wall  into  ttie  chyle 
veKMfU,  where  tbr'y  are  taken  up  bv  leucocytes  and  car- 
ried to  the  nie*«entenc  glands  and  thence  throuirh  the 
th#>racic  duct  into  the  circulation.  Calmette's  theory 
eoncfminir  tlie  intet^tinal  oriein  of  anthracoHi»  has  been 
attacke«l  by  a  numlier  of  other  in  ventilators  wlio  have 
been  unabk*  to  ccmfirm  hln  resultft.  The  pai^sacre  of 
tubercle  bacilli  through  the  uninjure^I  inte#tiiial  wall 
has.  Ujwever,  Ijeen  or^nfirmed  by  so  many  invef^igators 
tliat  we  muMt  accept  the  evidence.  Such  a  paj<sage  has 
uhn}  \jeen  demoastrate<l  for  otlier  bacteria,  notably  an- 
tlu-ax  and  glandent  bacilli. 

CMlier  proof  of  the  intestinal  entrance  of  tubercle 
Ijacilli  in  tlie  alienee  of  intestinal  lesioas  may  be  found 
in  the  not  infreijuent  occurrence  of  primary  tuberculo- 
ak  of  the  mesenteric  glan<ls.  A  latent  infection  of  the 
mesenteric  glands  by  tuliercle  bacilli  without  the  pro- 
<luction  of  histological  changes  of  tuberculosis  has  lxM?n 
n^'itively  demonstrated  hy  Rabinowitsch  and  others. 
Primary  infections  of  the  liver  through  the  portal  veins 
in  tlie  absence  of  tul>erculof<is  elsewhere  in  the  body 
may  also  be  taken  as  evidence  favoring  the  intestine  as 
the  avenue  of  entrance.  Some  writers  have  stiggested 
that  in  the  cases  of  apparently  primary  mesenteric-gland 
tulxfrciilosis  there  may  have  been  a  shght  primary  lesion 
in  tlie  intiwtinal  mucosa  that  had  healed,  leaving  no 
traces.  Such  a  supposition  is  not  at  all  necessary  for 
the  prrx)f  of  intestinal  infection. 

Tnat  Ixivine  tubercle  bacilli  are  capable  of  infecting 
man  has  l^een  abundantly  proved.  Ravenel.  de  Schwei- 
nitz,  Mohler,  Smith,  Wolff,  West^nhoffer,  Febiger  and 
Jensen,  and  others  have  isolateil  from  human  cases  viru- 
lent lx)vine  tuljercle  bacilli.  The  English  Royal  Com- 
mission examineil  sixty  cases  of  human  tuberculosis  and 
found  the  bovine  bacillus  in  fourteen  cases  (23  per  cent.). 
Of  the  sixty  cases  twenty-eight  possessed  clinical  his- 
tories indicating  an  intestinal  infection.  Thirteen  of 
thes3  cases  were  due  to  bovine  infection.  In  nineteen 
cases  of  alxlominal  tuberculosis  studied  by  this  com- 
mission ten  cases  were  shown  to  be  of  the  bovine  type ; 
and  in  fifty-six  cultures  from  man  examined  by  the  CJer- 
man  Commission  ten  per  cent,  were  found  to  be  of  the 
lx»vine  type.  Numerous  cases  of  local  lx)vine  infections 
have  lieen  seen  in  butchers  and  veteilnarians. 

The  possibility  of  human  infection  by  bovine  bacilli 
having  onw;  Ujen  demonstratecl,  it  follows  that  the  ma- 
jority of  such  ca/<es  not  due  to  local  cutaneous  infection 
must  have  U»en  due  to  intestinal  infection,  since  tlie 
pMsibility  of  an  inhalation  of  Ixjvine  bacilli,  particularly 
by  young  children,  ih  so  slight  as  practically  to  be  dis- 
reganUfd.  Milk  or  butter  from  tuixfrculous  cows  must 
U?  regardeii  as  thi*  chief,  if  not  the  only,  source  of  these 
intifHtiiial  inf^'Ctions  of  early  life  in  which  the  Ijovine 
l>aciHi  are  present. 

Th**  gn-at  <  I  west  ion  umier  discussion  is  the  frequency 
of  iriN-tirial  infection  as  compared  with  that  due  to  in- 
halation, and  the  International  Conferences  of  1900  and 
11K)7  were  largely  occupied  with  a  discussion  of  this 
proMi'in.  Von  l5k'hrinjr  and  Calmette  represented  the 
e.\tr<Tne  [¥>int  of  vit*\v  concerning  the  inte«<tinal  route  of 
t'i^KTciiIo-is  infections.  The  former  reixjrts  his  views 
with  i-nipliasis  that  ingestion  is  the  most  freouent  and 
imiK>rtant  rnetluxi  of  infection,  and  that  tulxTculovis 
in  the  adult  is  a  delayed  developinent  of  a  latent  infan- 
tile intestinal  infection.  Calrnette's  %-iews  have  Iktu 
even  more  sensational.  lie  insistf^l  in  HKH)  that  pulrno- 
n.'iry  infection  always  occurretl  through  bacilli  gaining 
entrance  to  the  blood  by  way  of  the  intestinal  tract  and 
lymnh  stream.  supix)rting  his  view  by  his  experimental 
wort  concerning  the  origin  of  anthracosis.  The  bacilli 
may  Ik^  of  the  l»ovine  tvfx.'  and  enter  the  intestine 
through  milk  or  its  products,  or  they  may  Ix'  of  the 
human  strain,  c-ntering  the  IkmIv  with  dast  and  swallowed 
with  the  saliva.  In  19()7  he  modified  his  view^  to 
the  extent  of  admitting  that  an  aerogenous  pulmonary 
infection  may  occur  but  is  relatively  uncommon.  He 
Ft  ill   asserts,  however,  that   the   chief   danger  of  infec- 
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tion  through  du»-t  lies  in  it<  being  swallowed  with  the 
saliva.  He  warns  aeainst  the  danger  of  swallowing  the 
saliva  produced  during  exposure  to  a  du^ty  atnoospbere. 
Weber  (19f)6)  in  a  special  ^tudy  of  the  bovine  origin 
of  human  tuberculo*^is  concluded  tluit  the  jxrlsucht 
l^acilli  «*a**ily  enter  through  the  intestine  or  cervical 
glands  in  the  ca««e  of  children,  but  that  such  a  form  of 
infection  Is  rare  after  the  twentieth  year.  Human 
tranijference  of  the  bovine  bacilli  is  rare,  hence  in  adult 
life  tuberculous  infection  Ls  almost  wholly  due  to  the 
himian  form.  Raw  0907)  practically  agrees  with  this 
view.  He  cn\nde8  rdl  cases  of  t uberculosls  into  t  wo  classes, 
the  bovine  form  due  to  a  milk-borne  intestinal  infection, 
and  tlie  human  form  due  to  an  inhalation  infection. 
To  the  latter  class  belongs  pulmonary*  tuberculosis, 
while  in  the  former  he  would  place  all  other  forms  of 
tuberculosis  infection  such  as  glandular,  arthritic,  etc., 
particularly  when  occurring  in  the  young.  Between  the 
two  types  of  bacilli  he  beheves  there  is  a  mutual  antag- 
onism, as  derooast rated  by  the  succespful  treatment  of 
one  form  by  the  tuberculin  prepared  from  the  other. 
Accordingly  bovine  infection  in  man  must  tend  to  cure 
or  immunize  those  infected  with  human  tubercle  bacilli. 
Bovine  immunization  as  advocated  by  Behring  may  be 
so  developed  as  to  offer  a  cure  for  the  human  infection, 
but  this  happy  result  has  not  yet  lieen  achieved  an  I  we 
must  aw.iit  the  test  of  future  experimentation.  On  the 
other  hand,  it  has  been  pointe<l  out  by  a  number  of 
writers  that  if  bovine  inicKrtions  immunize  against  in- 
fections with  human  bacilli,  the  prevention  of  bovine 
tuberculosis  through  a  perfect  .sanitarj-  control  of  the 
milk  supply  might  be  expect e<l  to  increase  the  .suscep- 
tibility of  Inany  individuals  to  infection  with  the  human 
strain.  Numerous  WTiters  assert  that,  in  spite  of  the 
great  care  taken  in  recent  years  to  safeguard  the  milk 
supply,  theie  Is  no  corresponding  diminution  in  the  fre- 

?|uency  of  infantile  tuljerculosis.  They  consider  this 
act  as  a  .strong  argument  in  favor  of  the  aerogenous  na- 
ture of  the  infection.  Calmette  answers  this  by  point- 
ing to  the  fact  that  infantile  tuberculosis  is  usually 
localized  in  the  tracheobroncliial  glands,  and  reganis 
this  localization  as  an  evidence  of  an  intestinal  entrance 
and  a  lymphatic  route,  both  for  lx>vine  bacilli  ingested 
with  the  milk  and  human  bacilU  swallowed  with  the 
saliva. 

Experimental  proof  of  Calmette 's  views  has  been  of- 
fered by  Vall^.  Calves  were  fed  for  a  long  time  with 
the  milk  of  cows  infected  through  the  admini.stration 
of  mcxlerate  quantities  of  bacilli.  No  udder  lesions  were 
prxKiuced,  but  the  cows  gave  iK>sitive  tuberculin  reac- 
tions. In  the  calves  so  fe<l  intrathoracic  le.sions  de- 
veloped without  any  apparent  involvement  of  the  mes- 
enteric glands.  Thes(».  however,  gave  positive  results 
on  inoculation.  Similar  results  as  to  trie  path  of  the 
infective  agent  were  obtained  in  guinea-pigs  by  Schloss- 
mann and  Engel.  Injections  of  tulxTcle  bacilli  directly 
into  the  stomach  were  followed  by  the  development  of 
pulmonary  lesions.  On  the  other  hand,  other  workers 
liave  failed  to  confirm  experiment  all  v  the  views  of  Cal- 
mette and  his  colleagues.  Huss  and  Lol>stein,  Gaffky. 
Frosch.  and  others  at  the  HK)7  Congress  favored  inhala- 
tion as  the  more  important  method  of  infection  in  man. 
At  the  same  time  Weichselbauni  and  Orth  expressed 
the  opinion  that  we  are  not  able  at  the  present  time  to 
stale  which  is  the  more  common  mode  of  infection.  In 
an  address  delivered  Ix'fore  the  XIV.  International  Con- 
gress on  Hygiene.  lierlin.  11H)7,  Havenel  in  a  full  discus- 
sion of  the  alimentary  tract  as  a  portal  of  entry  for  the 
tulxTcle  bacillus  concluded  that  the  intestinal  tract  is 
a  fretpient  ix>rtal  of  entrance  for  the  tubercle  bacillus, 
the  bacilli  Ixing  able  to  pass  through  an  intact  mucous 
membrane  of  the  alimentary  tract  without  givinc  rise 
to  a  local  lesion.  Such  a  mode  of  infection,  he  h(»lds,  is 
esp<'cially  frequent  in  children,  the  source  of  infection 
Ixing  milk  from  tuberculous  cows.  In  our  present  state 
of  knowledge  the  exact  i)rofK)rtion  of  cases  of  tubercu- 
losis due  to  this  cause  cannot  be  stated,  but  it  is  prob- 
ably considerable. 
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With  Ravenel's  conclusions  the  majority  of  patholo- 
gists and  clinicians  will  probably  agree.  An  unpreju- 
diced survey  of  the  recent  literature  compels  us  to 
accept  the  possibility  of  both  modes  of  infection,  inhala- 
tion and  ingestioa  Which  iii  the  more  frequent  or  im- 
portant we  cannot  say  at  the  present  time,  and  this  im- 
portant question  urgently  demands  a  settlement,  since 
so  many  of  the  methods  to  be  employed  in  the  fight 
against  tuberculosis  hang  upon  the  solution  of  this 
problem.  Primary  infection  by  wav  of  the  intestine  hiui 
alone  been  considered  in  this  article.  It  is  only  neces- 
sary here  to  call  attention  to  the  great  importance  of 
the  intestinal  tract  as  an  avenue  of  re-infect  ion  in  indi- 
viduals whose  sputum  contains  tubercle  bacilli.  Such 
patients  should  be  warned  agaiast  the  tiangers  of  swal- 
lowing sputum  or  saliva.  Calmette's  warning  against 
the  swallowing  of  saliva  secreted  during  exposure  to  a 
dusty  atmasphere  is  worthy  of  consideration  as  a  meas- 
ure tending  to  diminish  the  chances  of  infection,  not 
only  in  the  case  of  tuberculosis,  but  in  that  of  other  in- 
fectioas.  Aldred  Scott  Warthin. 

TUMENOL-AMMONIUM  is  a  denvative  of  tumenol. 
a  product  obtained  from  hituminoiLs  shile.  It  is  a 
black  semifluid  substance  with  a  spicy,  tarry  odor  and 
acid  taste,  and  Is  soluble  in  all  proportions  in  water,  al- 
cohol, ether,  and  glycerin.  It  is  especially  recommended 
in  eczema  and  itchmg  dermatoses,  and  can  be  used  as  a 
tincture  with  alcohol,  ether,  and  glycerin  in  the  treat- 
ment of  dry  squamous  eczema  and  erosions  due  to 
scratching;  as  a  powder  with  zinc  oxide  and  starch  in 
acute  forms  of  eczema  ;  as  an  ointment  with  vaseline  for. 
severe  itching  dermatoses,  and  a  paint  with  ether  and 
tincture  of  l^enzoin  for  infiltrate* I  or  chronic  eczema  and 
furunculosis.  Various  solutions  or  mixtures  are  ased, 
ranging  from  five  to  ten  ix'r  cent,  stren^h  or  more. 

John  n  .  Wainwright, 

TUNBRIDGE  WELLS.— Tunbridge  WelLs.  a  town  of 
about  29,000  inhabitants,  is  pleasantly  situated  in  the 
southern  part  of  England,  tnirty-two  miles  southeast 
from  London.  It  is  a  well-built  town  with  broad  streets 
and  with  a  porous  soil.  The  surrounding  country  i«:  at- 
tractive ana  picturesque,  affording  many  pleasant  rides 
and  walks. 

The  climate  is  comparatively  dry  and  bracing  and  the 
air  pure,  so  that  an  "  after-cure  "  is  not  infrequently 
taken  here.  The  mean  temperature  for  the  year  is 
49.8^  P.,  the  mean  relative  humidity  SI  per  cent.,  and 
the  yearly  rainfall  26.55  inches.  The  mean  temperature 
for  the  four  quarters  of  the  year  is  as  follows:  January 
to  March,  40.7°;  April  to  June,  53.1°;  July  to  Septem- 
ber, 60.9° ;  Octol)er  to  December.  44.4°. 

Considered  as  a  climatic  health  re.-ort,  the  air  of  this 
place  has  been  found  to  l^e  beneficial  for  conditions  of 
lowered  \itality  and  aniemia.  and  in  convnlescence  from 
severe  illnesses.  For  the  feeble,  either  in  youth  or  old 
age,  the  climate  is  a  favoraf)le  one,  thouifh  it  is  rather 
cold  in  winter.  It  is  said  also  to  exercise  a  powerful  re- 
storative influence  upon  those  wearied  by  city  life  and 
upon  children  brought  up  in  large  cities. 

The  waters  are  of  the  pure  chalybeate  class,  contain- 
ing 0.06  carbonate  of  iron  per  litre.  There  is  no  free 
carbonic-acid  gas,  the  presence  of  which  in  the  Con- 
tinental chalyi)eate  spas,  such  as  Schwalbach,  St.  Mo- 
ritz,  etc.,  renders  them  available  for  bathing.  Here  the 
water  is  iLsed  only  for  drinking  purposes.  The  water 
as  it  comes  from  the  spring  at  a  temperature  of  51*^  F. 
Is  clear  and  not  unpleasant  to  the  taste. 

But  few  visitors,  however,  come  now  to  Tunbridce 
Welis  to  take  the  waters,  although  in  old  times  it  was  a 
fashionable  and  much-frequented  spa.  when  Hath  was 
in  its  glory.  It  Is  rather  upon  its  n*putation  a><  a  health 
resort  that  its  present  popularity  rests,  for  it  is  still 
crowded  with  visitors. 

The  chief  mineral  springs  are  situated  at  one  end  of 
the  so-called  "  Pantiles,"  an  old-fashioned  pavetl  prom- 
enade, on  one  side  of  which  are  shoi>s  and  a  covered  way 


for  protection  in  rainy  weather.  The  water  is  dispensed 
from  two  basins  at  a  lower  level  than  the  pavement, 
and  also  in  a  reading  room  for  visitors  at  the  other  end 
of  the  •'  Pantiles." 

Anff'mia  and  debility  are  the  two  conditions  treateii 
by  means  of  these  waters.  Sometimes  in  severe  cases 
iron  is  prescribed  in  addition  to  that  contained  in  the 
waters.  The  **  cure  "  lasts  two  months  and  can  l)e 
taken  at  any  season  of  the  year.  The  usual  daily 
amount  i«i  a  glass  to  a  glass  and  a  half,  taken  between 
eleven  and  one  o'clock,  in  divided  doses,  with  a  short 
walk  between.  Of  course  in  any  condition  in  which 
iron  is  indicated  these  waters  may  be  employed.  No 
unpleasant  effects  are  experienced  from  the  use  of  the 
waters. 

The  chief  season  is  from  Jime  to  September.  The  ac- 
commodations are  good  and  abundant.  There  are  the 
usual  out-door  amusements,  golf,  cycHng,  rides,  and 
drives.  Edward  0,  Otis. 

TYPHOID  FEVER,  BACTERIOLOGY  OF.-The  bacil- 
lus  of  typhoid  fever  was  discovered  by  Eberth  in  1880, 
but  not  until  four  years  later  was  it  obtkiued  in  pure  cult- 
ure. This  pure  culture  was  isolated  by  Gaffky  from 
the  spleen  and  mesenteric  lymph  glands  of  patients  dying 
from  typhoid  fever.  In  cover-slip  preparations  from 
pure  cultures  it  stains  well  with  any  of  the  ordinaiy  ani- 
line dyes. 

Morphology. — The  morphological  characteristics  of 
this  organism  are  as  follow^s :  Its  Uingth  varies  from  1  to 
4/i,  its  diameter  from  0.4  to  0.9  fi.  The  ends  are  always 
rounded.  In  cultures,  and  more  especially  in  potato  and 
old  bouillon  cultures,  these  organisms  are  often  found 
grouped  together  in  chains,  sometimes  as  many  as  four 
or  five  in  a  chain.  They  are  rapidly  motile,  this  motility 
being  due  to  the  fact  that  they  possess  flagella,  the  num- 
ber of  which  varies  from  eighv  to  twenty.  These  flagella 
are  attached  to  the  bacillus  at  all  points  of  its  surface, 
that  is,  not  only  on  the  ends,  as  is  the  case  in  many  bac- 
teria, but  also  at  its  sides.  For  demonstrating  these  it  is 
necessary  to  use  a  special  method  of  staining.  In  my 
experience  Loeflfler's  method  has  proved  to  be  the  best. 
Take  two  cover  slips  which  have  been  thoroughly  cleansed 
and  are  free  from  grease,  and  place  on  each  one  of  these 
a  drop  of  sterile  water;  then  with  a  platinum  needle 
touch  the  surface  of  an  eigliteen-hour  agar  culture  of  the 
bacillus,  and  draw  the  needle  thus  charged  through  first 
one  drop  and  then  the  othef ;  finally,  cause  the  drop  to 
spread  out  over  a  larger  area  and  allow  it  to  dry.  By 
this  method  we  obtain  a  good  dilution  in  parts  of  the 
smears.  There  is  no  need  to  lix  in  the  flame,  as  the  mor- 
dant is  a  good  fixative.  The  solutions  required  are  as 
follows:  First,  a  twenty-percent,  aqueous  solution  of 
tannic  acid;  second,  a  saturated  aqueous  solution  of  fer- 
rous sul?>hate  (not  to  be  heated);  third,  a  saturated  alco- 
holic solution  of  either  fuchsin  or  gentian  violet.  Take 
of  solution  number  one.  ten  parts;  of  number  two,  five 
parts;  and  of  number  three,  one  part.  lA't  them  stand 
for  an  hour  and  then  filter ;  use  at  once.  Flood  the  cover 
slip  with  this  mordant  (either  of  the  first  two  solutions) 
for  one  minute,  and  then  wash  gently  in  distilled  water; 
drain  off  the  excess  of  water,  and  flood  the  slip  with  ani- 
line fuchsin  or  aniline  gentian  violet,  and  warm  carefully 
for  one  minute.  Do  not  heat  sufliciently  to  produce 
steam.  Wash  again  in  water  and  dry;  then  mount  in 
Canada  balsam.  Another  good  method  is  that  described 
by  L.  Smith  in  the  Journal  of  Medical  Beseurch,  vol.  i., 
new  series,  p.  841.  The  dye  which  he  uses  is  night  blue ; 
it  gives  a  very  beautiful  picture,  and  is  very  easy  to 
manage. 

Cultural  Characteristics. — The  bacillus  grows 
best  at  body  temperature  (37.5'  C),  but  it  grows  well  at 
room  temperature.  Its  thermal  death  point  is  60"  C, 
after  an  exposure  for  twenty  minutes.  According  to  Park 
the  organism  will  live  for  five  months  when  frozen,  but 
not  longer.  It  grows  well  on  all  media.  In  bouillon  it 
forms  a  uniform  cloud  throughout  the  tube,  and  often 
will  develop  a  heavy  pellicle  on  the  surface.     On  agar  it 
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produces  a  growth  of  a  pairly  white;  on  gelatin  the 
growth  is  whitish  and  no  liquefaction  takes  place;  on 
potato  the  growth  can  hardly  be  seen  at  the  end  of  forty- 
eight  hours,  but  still  older  cultures  may  show  a  dirty- 
yellow  growth.  This  organism  grows  well  in  milk  with- 
out the  production  of  acid  from  the  lactose.  There  is, 
however,  a  slight  primary  production  of  acid.  It  does 
not  coagulate  the  milk.  In  Dunham's  solution  it  does 
not  form  indol.  It  does  not  cause  any  of  the  sugars  to 
ferment  with  gas  production.  These  last  three  cultural 
characteristics  are  used  as  a  means  of  differentiating  the 
typhoid  bacillus  from  the  colon  and  paracolon  and  the 
paratyphoid  groups. 

During  the  past  few  years  there  have  been  isolated 
from  patients  suffering  from  what  seemed  clinically  to 
be  a  typhoid  infection  t>acil)i  which  did  not  answer  cult- 
urally to  the  Bacillus  typhosus,  and  did  not  agglutinate 
in  serum  which  agglutinated  this  bacillus.  Ijie  serum 
from  the  patient  from  which  the  organism  had  been  iso- 
lated did  not  agglutinate  the  typhoid  bacillus,  but  did 
agglutinate  the  isolated  organism.  These  organisms 
when  testeil  culturally  behaved  in  some  wa^s  like  the 
B.  typhosus,  while  in  other  ways  their  behavior  was  like 
that  of  the  Bacillus  coli  communis;  hence  they  have  been 
termed  intermediates,  and  some  bacteriologists  have  gone 
flo  far  as  to  divide  them  hito  sub-groups.  The  organ- 
isms are  often  spoken  of  indiscriminately  as  para -typhoid 
or  paracolon  bacilli. 

So  many  of  these  intermediates  have  been  isolated  that 
it  will  be  impossible  to  discuss  them  all  here.  It  might 
be  stated,  however,  that  the  great  majority  of  the  cases 
suffering  from  infection  with  these  intermediate  organ- 
isms have  run  a  very  mild  course,  and  they  do  not  seem 
to  be  as  pathogenic  a  group,  on  the  whole,  as  that  of  the 
Bacillus  typhosus 

The  following  short  table  will  give  a  good  idea  of  the 
position  of  this  group : 


Baciiiiu 
typboRii. 


1.  Formation  of  indol  in  Dunbam^s; 
solution  in  foity-«ifftat  bounu 


2.  Coamilatlon  of  milk 


S.  Fermentation  witb  production  of 
ga«in— 
(a)  glucose  bouillon 


Negative 
results. 


Inter- 
mediates. 


Negative 
results. 


gome  pos- 
itive re- 
sults. 

Negative 
results. 


(h)  lactose  bouillon 


(c)  mannlt  bouillon. 


Negati  v e  Pes  1  tl  v e 
results.  I    results. 
N(*flrati  velNo  pos 


4.  Agglutination  witb  speclAc  semm— 
^Q)  typhoid  serum 


results. 

Negati  V  e 
results. 


iUve  re- 
sults. 
Some  pos- 
itive re- 
sults. 


ih)  intermediate  serum 
(c)  colon  .serum 


Positive  Negative 
results.  I    results. 

Negative.  Positive 
results,      results. 

Negative  Negative 
results,      result. 


Colon 
bacillus. 


Positive 
results. 

Positive 
results. 


Positive 
results. 

Positive 
results. 

Positive 
results. 


Negative 
results. 

Negative 
results. 

Positive 
results. 


Of  the  intermediates  which  have  thus  far  been  isolated, 
the  following  are  among  the  more  important,  historically 
as  well  as  bacteriologicall}' :  Gaertner's,  Cushing's, 
Owyn's,  Schottm tiller's,  Buxton's,  and  Libman's. 

Agglutination. — This  phenomenon  does  not  belong 
exclusively  to  the  subject  of  this  article,  but  I  shall  treat 
of  it  fully  for  two  reasons:  first,  because  it  was  the  study 
of  this  reaction  with  the  B.  typhosus  that  stimulated  a 
great  amount  of  research  in  regard  to  this  phenomenon 
as  an  aid  to  diagnosis;  secondly,  because  of  the  impor- 
tance of  this  test  and  on  account  of  the  many  errors  to 
which  it  may  lead  unless  it  be  fully  understood.  In  1884 
Charrin  and  Roger,  while  working  with  the  Bacillus 
pyoeyaneus,  observed  the  clumping  of  the  bacilli,  but 
they  pushed  their  study  of  this  phenomenon  no  further, 
and  it  was  not  till  1896  that  it  was  again  brought  for- 
ward, this  time  by  Gruber  and  Durham.  These  investi- 
gators immunized  animals  against  various  strains  of 


bacteria,  and  they  found  that  the  serum  of  these  animals 
had  the  property  of  cl'imping  the  bacteria  when  the  bac- 
teria were  brought  in  contact  with  it :  and,  furthermore, 
they  found  that  this  action  was  fairly  specific,  that  is, 
the  serum  from  any  animal  which  they  had  immimized 
would  only  clump  the  species  of  bacteria  which  had  been 
used  to  bring  about  this  immunization.  They  l  herefore 
advocated  tluit  this  phenomenon  be  utilized  for  tlie  pur- 
pose of  differentiating  species  of  bacteria.  They  did  not, 
however,  in  tlieir  published  work,  suggest  the  use  of 
senun  taken  from  these  patients  as  a  means  of  detenuin- 
hig  what  species  of  bacteria  were  causing  the  infection. 

During  this  same  year  (1896)  there  was  published  a 
paper  by  Widal  and  GrQnbEium  in  which  they  outlined  a 
clinical  test  for  typhoid  fever  based  on  the  phenomenon 
of  clumping  They  were  the  first,  therefore,  to  point 
out  the  value  as  a  means  of  diagnosis,  and  the  first  also 
to  devise  a  technique  for  carrying  out  the  test.  Since 
their  paper  was  published  this  test  has  been  used  in  all 
parts  of  the  world,  and  legion  are  the  papers  that  have 
been  published  on  it. 

TiiE  Technique. — The  requisites  are:  1.  An  actively 
motile  culture  of  B.  typhosus.  This  is  best  obtained 
by  emulsifying  a  twenty-four  hours'  old  agar  culture 
in  10  c.c.  of  an  0  85  per  cent  sodium  chloride  solu- 
tion ;  or  by  transferring  from  three  to  six  loopf uls  of 
a  twenty-four-hour  agar  culture  to  a  tube  containing 
bouillon,  shaking  this  thoroughly  and  incubating  at 
87'  C.  for  an  hour  or  two ,  or  else  one  may  transpUint  the 
typhoid  bacilli  from  day  to  day  into  tubes  of  bouillon  and 
let  the  growth  proceed  on  the  top  of  the  thermostat.  2. 
•  The  bl(K)d  to  be  tested  may  either  be  in  a  dried  condition 
or  else  it  may  be  collected  in  capillary  tubes  and  the 
serum  obtained  from  these  after  coagulation.  By  the 
latter  method  we  can  measure  our  dilutions  with  almost 
perfect  accuracy,  a  thing  which  it  is  impossible  to  do  if 
we  use  a  dried  specimen.  In  the  latter  case  it  is  neces- 
sary to  dissolve  out  the  substance  representing  the  serum 
by  letting  the  water  used  for  the  solvent  completely  sur- 
round the  dried  spot  or  stain.  Then  be  careful  not  to 
move  hastily  or  rub  any  of  the  clot  loose.  Only  in  this 
way  is  it  possible  to  obtain  a  serum  free  from  fibrin  and 
blood  corpuscles. 

The  mixture  of  the  culture  and  serum  may  be  observed 
in  two  ways:  First,  in  the  test  tube;  and,  second,  in  the 
hanging  drop.  For  the  latter  test  are  needed  a  micro- 
scope with  a  No.  8  or  a  No.  4  eyepiece,  a  one-sixth  or 
one-seventh  objective,  hollow-ground  slides,  and  abso- 
lutely clean  cover  slips  (No.  1  or  No.  2).  Surround  the 
hollow  on  the  slide  with  vaseline  or  alboline,  so  that  when 
the  cover  slip  is  placed  over  it  its  edges  will  be  sealed, 
and  thus  evaporation  will  be  prevented. 

In  the  hanging-drop  metluxl,  one  drop  of  the  fluid  con- 
taining the  bacteria,  and  one  drop  of  the  serum  fluid  are 
mixed  on  the  cover  slip  and  examined.  In  my  experience 
the  hanging-drop  method  is  the  most  accurate  if  it  be 
properly  controlled.  In  the  test  tube  the  reaction  is 
apparent  to  the  naked  eye,  for  when  the  organisms  are 
clumped  they  collect  at  the  bottom  of  the  tube  in  a  floc- 
culent  mass. 

The  clumping  of  the  bacilli  should  take  place  in  thirty 
minutes  with  a  dilution  of  1  to  20;  if  it  takes  more  than 
thirty  minutes  or  a  dilution  of  loss  than  1  to  20,  it  should 
not  be  regarded  in  the  light  of  a  positive  reaction,  for  it 
may  then  be  due  to  a  number  of  other  factors  which  are 
too  numerous  to  mention  here.  Some  specimens  of  serimi 
will  not  agglutinate  in  a  dilution  of  1  to  20,  but  will  do 
so  if  the  dilution  be  increased  1  to  50. 

Instead  of  a  clumping  of  the  bacilli  we  may  have  what 
is  known  as  a  thread  reaction :  that  is,  the  bacilli  become 
arranged  end  to  end,  or,  failing  to  separate  completely  as 
they  multiply,  they  remain  in  the  form  of  thr^ids  or 
chains. 

The  Dis<tkibution  of  the  Typhoid  Bacilli  in  the 
Body. — These  organisms  are  found  in  the  different  tissues 
and  fluids  of  the  body  as  well  as  in  the  contents  of  the 
intestinal  canal.  AVe  will  consider  these  different  locali- 
ties in  regular  order,  but  in  a  very  brief  manner. 
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Ths  Blood,—The  typhoid  bacilli  are  found  with  the 
greatest  constaDcy  in  the  blood.  In  the  earlier  examina- 
tions the  search  for  these  organisms  in  the  blood  gave 
very  unsatisfactory  results.  At  a  later  date,  however,  it 
was  found  that  by  the  use  of  blood  in  bouillon  highly 
diluted  the  presence  of  the  bacilli  could  bo  demonstrated 
in  the  great  majority  of  eus(*s. 

7h€  Spleen. — Masses  of  the  bacteria  are  found  in  the 
sinuses  of  the  spleen,  and  splenic  puncture  has  been 
recommended  as  a  means  of  securing  an  early  diagnosis. 
Such  an  exploratory  puncture,  however  is  not  free  from 
danger  to  the  patient,  and  the  procedure  is  therefore  not 
to  be  recommended. 

The  Bo$e  S})f4s. — The  bacilli  may  be  obtained  from 
these  spots  as  early  as  on  the  seventh  or  eighth  day  ap- 
parently, in  most  instances,  before  the  development,  in 
the  blood,  of  the  substances  which  give  rise  to  the  Widal 
reaction  (Hiss). 

The  lnt€»tin£»  and  Tfieir  Contents.— It  is  here  that  the 
bacilli  make  their  eairlicst  appearance  in  the  majority  of 
cases.  They  are  constantly  found  in  Peyer's  patches, 
and  more  particularly  at  the  base  of  those  which  are 
ulcerated.  They  pass  from  these  tissues  doubtless  by 
wapr  of  the  lymphatics,  and  find  lodgment  in  the  mesen- 
tenc  lymph  nodes.  Many  of  them  arc  found  in  the 
pha&rocytic  cells  of  the  lynipliatic  system  and  also  in  the 
fi.\e<l  phagocj'tic  connective-tissue* cells  of  the  spleen. 
Thev  are  n)und  also  in  large  nunil)ers  in  the  fa'ces. 

T)te  Liter. — In  this  organ  there  have  been  observed 
small  areas  of  degeneration,  which  have  been  termed 
focal  necroses.  They  are  caused  by  the  lodgment  of  the 
l»cilli  at  these  points,  and  as  these  organisms  grow  their 
toxin  causes  a  degeneration  of  the  cells  surrounding 
them.  According  to  some  reports  the  bacilli  have  been 
found  in  the  gall  bladder  many  years  after  an  attack  of 
typhoid  fever,  and  it  is  even  believed  by  some  writers 
that  they  furnish  a  nucleus  for  the  formation  of  ^11 
stones.    Bile  often  causes  an  agglutination  of  the  bacilli. 

The  Kidneys  and  the  I'rine. — The  bacilli  have  been 
demonstrated  in  the  kidneys,  and  they  are  found  in  the 
urine  in  about  tweuty-tive  per  cent,  of  the  cases,  but  not 
before  the  fourteenth  or  fifteenth  day  of  the  disease:  in 
fact,  they  are  not  to  be  found  in  the  urine  in  some  cases 
until  convalescence  is  established.  According  to  most 
observers  the  bacilli  may  persist  in  the  urine  for  days  or 
even  weeks.  It  is  even  claimed  by  some  authorities* that 
they  continue  to  be  present  in  the  urine  for  a  period  of 
several  months. 

The  Mouth  and  rAroar.— The  finding  of  typhoid  bp.cilli 
by  Besson  in  the  tonsils  of  six  out  of  ten  patients  investi- 
gated warrants  the  belief  that  they  also  exist  in  the 
mouth. 

TJie  Lungs. — In  some  rare  cases  in  which  there  has  been 
a  pneumonic  form  of  infection,  the  bacilli  have  been 
found  in  the  lungs.  Indeed,  in  those  cases  in  which  an 
overwhelming  blood  infection — in  other  words,  a  septi- 
caemia—occurs,  they  will  be  found  in  all  the  tissues  of  the 
body. 

As  the  infection  is  not  symmetrically  distributed  in  all 
cases,  there  can  be  no  one  method  of  securing  an  early 
diagnosis.  Hence,  if  he  wishes  to  make  a  sure  bacterio- 
logical diagnosis,  the  bacteriologist  must  take  time,  and 
it  often  happens  that  the  clinician  can  be  fairly  certain 
of  his  diagnosis  before  he  hears  from  the  laboratory. 
Nevertheless,  a  bacteriological  diagnosis  is  most  impor- 
tant as  a  means  of  corroborating  the  clinical  diagnosis. 

Animals  infected  witii  B.  typhosus  have  developed  only 
in  rare  instances  a  dis<»ase  at  all  comparable  to  that  in 
man.  So  far  as  practical  serum  therapy  is  concerned,  it 
lias  ever,  in  this  disease,  shown  neirative  results. 

3Iedi.\  Used  as  an  Aid  to  tiik  Isolation  of  the 
Bacillcs  TvrHosrs. — Many  different  media  have  been 
devised  for  use  in  isohiting'this  orpmisni.  but  there  are 
only  four  which  have  st<M)(l  the  test  of  time,  and  which, 
in  the  hands  of  the  trained  barth-ioloi^ist,  are  admitted 
to  be  more  or  less  effective  in  isolating  the  typhoid  bacilli. 
The  simplest  one  is  that  devised  by  Hiss.  *  For  complet- 


ing the  differentiation,  however.  Hiss  uses  two  different 
media.  His  first  step  is  to  plate  out  some  of  the  sus- 
pected material  in  a  meilium  the  composition  of  which 
is  as  follows: 


Hiss*  Plating  Medium. 


Agar 

Gelatin    

Liebig's  extract  . . 
Sodium  chloride. . 

Dextrose       

Distilled  water .    . 


Gm. 
15. 

15. 

5. 

5. 

10. 

1,000. 


The  agar  is  first  melted  and  then  the  rest  of  the  ingre. 
dients  are  added  After  the  mixture  has  boiled  for  a  few 
minutes,  it  is  allowed  to  c(X)l  and  Is  cleared  with  the 
white  of  two  eggs.  Then  it  should  be  boiled  again  and 
filtered  through  a  thin  layer  of  absortient  cotton.  Before 
filtering  see  that  the  total  amount  of  fiuid  is  1.000  c.c. ; 
and,  if  it  be  found  to  be  less  than  this  amount,  add 
enough  hot  distilled  water  to  bring  it  up  to  that  point. 

I  have  found  that  this  is  one  of  the  most  important 
points  in  making  up  this  plating  medium.  No  acid  or 
alkali  need  be  added  to  the  mixture. 

In  this  plating  medium  the  typhoid  colonies  fonn 
thready  growths,  while  the  cohm  c<)lonies  are  round  with 
smooth  ^ges.  The  colonies  showing  threads  are  fished 
out  and  plated  in  Hiss*  tube  medium,  which  is  composed 
as  follows : 

Hiss*  Tube  Medium. 

Gm. 

Agar 5. 

Gelatin 80. 

Liebig's  extract 5. 

Sodium  chloride 5. 

Dextrose 10. 

Distilled  water 1,000. 

This  medium  differs  from  the  first,  as  will  be  observed, 
in  having  10  ^m.  less  of  agar  and  05  gm.  more  of  gelatin. 
The  mixture  is  also  cleared  with  the  white  of  two  eggs 
and  is  corrected  to  1.5  acid,  phenolphthalein  being  the 
indicator. 

In  this  tube  medium  the  Bacillus  tvphosus  clouds  it 
throughout  in  twenty -four  hours.  13.  coli  gen^'rally 
shows  growth  and  gas  formation  (mly  along  the  line  of 
puncture.  This  meilium  has  given  us  many  excellent 
results,  and  I  prefer  it  to  all  the  others. 

Eisner's  Method  {after  P,trk).—Ui.  Grate  0.5  kgm.  of 
small  potates  to  a  fine  pulp  and  add  one  litre  of  cold 
water;  let  it  stand  over  night  in  a  ctml  place. 

2d.  Wash  thoroughly  and  strain  through  a  fine  cloth. 
Tliis  must  be  d<me  while  the  mixture  is  cold. 

3d.  Boil  the  filtrates  and  filter  again. 

4th.  Add  ten  percent,  of  gelatin  and  boil  until  it  is 
dissolvtHl. 

5th.  Test  the  acidity  and  have  it  so  that  3  c.c.  of  a 
decinormal  sodium-hydrate  solution  will  neutralize  10 
c.c.  of  the  medium,  phenolphtlialein  being  the  indicator. 

6th.  Boil  and  clear  with  Qg^. 

7th.  Filter  through  cotton  and  then  through  paper. 

8th.  To  the  filimte  add  one  per  ct»nt.  of  potassium 
iodide.  (Use  a  solution  so  made  that  1  c.c.  shall  contain 
1  gm.  of  the  salt.) 

9th.  Decant  into  tubes  and  sterilize. 

The  incubator  for  this  medium  must  be  kept  at  from 
22*  to  24"*  C. 

The  plates  must  be  thoroughly  cooled  before  placing 
in  the  incubator,  as  otherwi.se  the  difference  between  B. 
typhosus  and  B.  coli  would  not  be  observed. 

The  colon  colonies  are  the  first  to  develop.  They  are 
rough  and  granular,  and  have  a  greenish-brown  color; 
later,  the  tvphoid  colonies  develop  and  are  small,  white, 
and  gleaming,  and  can  best  be  descril)ed  as  being  dew- 
drop  like  in  appearance,  although  occasionally  somewhat 
granular.  This  is  apt  to  cause  some  confusion  in  the 
mind  of  the  beginner,  but  one  who  is  familiar  with  the 
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1186  of  this  medium  is  very  little  likely  to  make  a  mis;akc. 
The  potassium  iodide  prevents  nearly  ail  other  organisms 
from  developing  in  this  medium. 

This  plating  medium,  used  in  conjunction  with  Hiss' 
tube  medium,  gives  us  a  very  satisfactory  differential 
method. 

The  Capaldi  plating  medium  and  that  formulated  by 
Ton  Dri^alski  and  Conradi  have  in  my  hands  furnished 
such  variable  results  that  I  scarcely  think  it  necessary  to 
describe  them  here.  The  latter  is  a  very  complicated 
medium,  by  uo  means  easy  to  prepare. 

DUiribution  of  the  Btcilli  Out»ide  the  Body.— The  Ba- 
cillus typhosus  may  remain  in  contaminated  soil  for  from 
two  to  three  months,  and  in  water  for  nearly  the  same 
length  of  time.  On  the  other  hand,  if  either  the  soil  or 
the  water  contains  enough  organic  matter  for  the  support 
of  the  organism,  it  may  remain  there  indefinitely. 

The  past  few  3'ears  have  witnessed  no  change  in  our 
ideas  regarding  the  transmission  of  typhoid  fever.  In 
fact,  the  theories  of  that  time  have  merely  been  strength- 
ened, and  all  are  now  agreed  that  in  the  vast  majority 
of  cases  it  is  through  the  alimentary  tract  that  the  infec- 
tion gains  entrance  to  our  system.'  In  a  few  rare  in- 
stances it  is  believed  that  the  infection  has  been  brought 
about  by  the  inhalation  of  the  Bacillus  typhosus  into  the 
lungs. 

'fliere  still  remain  to  be  considered  the  different  metho<ls 
by  which  this  organism  can  gain  entrance  to  the  iutes- 
tmes.  First,  we  may  have  a  direct  infection,  that  is, 
from  a  person  suffering  from  the  disease  to  one  who  has 
come  in  contact  with  the  patient.  When  infection  oc- 
curs in  this  manner  some  infected  material  must  pass, 
through  carelessness,  to  the  alimentary  canal  of  the  in- 
dividual contracting  the  disease ;  for,  if  perfect  cleanliness 
and  caution  are  observed,  this  form  of  infection  need 
never  occur. 

Unless  the  excreta  of  the  patient  be  thoroughly  disin- 
fected they  will  pollute  the  soil,  and  the  infective  organ- 
isms which  they  contain  will  remain  quiescent  until  they 
are  washed  into  some  water  supply,  from  which  they 
gain  entrance  into  some  other  human  beins.  This  may 
happen  in  any  of  the  following  ways:  directly,  as  in 
drinking  water  or  in  ice,  or  in  milk  to  which  contami- 
nated water  has  been  added,  either  for  purposes  of  dilu- 
tion or  in  cleansing  the  receptacle.  In  milk  the  bacilli 
will  multiply  rapidly,  unless  the  milk  be  kept  constantly 
iced.  If  tJiere  be  a  large  source  of  pollution,  from  whicli 
the  polluted  material  drains  into  a  river  or  creek,  the  sub- 
merged banks  of  which  are  used  for  the  fattening  of  oys- 
ters, these  will  take  in  the  bacilli  and  will  furnish  thorn, 
if  decomposition  should  begin  to  develop  in  the  host,  with 
a  soil  most  favorable  for  their  rapid  multiplication.  It  is 
under  these  circumstances  that  oysters  may  serve  as  the 
source  of  typhoid  infection  among  those  who  eat  them  in 
an  uncooked  state.  (At  some  later  date  the  author  pro- 
poses to  publish  the  experiments  which  he  has  made  in 
this  special  field.) 

If  the  excreta  be  thrown  into  sinks  and  privies  where 
flies  congregate  in  large  numbers,  these  insects  will  trans- 
fer the  infected  material  to  the  house — i.e..  they  will  de 
posit  it  upon  any  foo<l,  cooked  or  uncooked,  to  which 
they  may  gain  access.  This  is  probably  a  frequent 
mode  of  spreading  typhoid  infection  among  the  different 
members  of  a  family  after  one  of  their  number  has  been 
taken  ill  with  the  disease.  Nothing  short  of  the  most 
thoroiigli  <lisinfection  will  prevent  such  a  spreading  of 
typhoid  fever. 

Raw  vegetables  may  serve  as  carriers  of  the  disease 

provided  they  have  been  watered  with  infected  material 
or  have  been  washed  in  infected  water,  in  preparation 
for  their  appearance  on  the  table. 

Ice  cream,  when  manufactured  of  milk  or  cream  which 
contains  typhoid  bacilli,  and  which  has  not  been  cooked, 
may  serve  to  communicate  the  disease. 

Major  Firth,  of  the  English  Army  Medical  Corps,  has 
recently  shown  that  clothing  which  has  been  soiled  by 
the  excreta  of  a  patient  suffering  with  this  disease  may 
retain  the  virulent  typhoid  bacilli  at  the  end  of  eighty- 


four  days.  Consequently  soiled  clothing,  unless  disin- 
fected, may  be  a  means  of  spreading  the  disease.  The 
same  authority  has  also  shown  that  the  bacilli  may  re- 
main fully  virulent  in  the  soil  for  eigb'y-five  days,  and 
we  know  from  other  observations  that  it  can  remain  so 
f(»r  much  longer  periods.  Major  Firth  also  claims  that 
they  may  retam  their  virulen(5e  for  twenty-five  days  after 
having  been  dried  and  blown  about  as  dust.  If  this  be 
so,  it  is  certainly  a  matter  of  ^reat  importance,  for  it 
shows  that  the  typhoid  bacillus  is  a  much  more  resistant 
organism  than  we  have  given  it  credit  for  being.  This 
ol^rvation,  however,  must  first  he  confirmed  by  other 
authorities  before  we  can  accept  it  as  a  fact. 

To  sum  up,  then,  we  find  that  there  are  three  great 
roads  by  which  infection  reaches  human  beings.  These 
are,  first,  personal  contamination  from  person  to  person; 
second,  contamination  of  water  supply  and  therefore  of 
milk  and  food;  and  thinl,  the  spread  of  the  bacilli  by 
household  insects  such  as  flies,  cockroaches,  etc.  [See 
also  the  article  on  Baccilli  Carriers  in  the  Refeuence 
Handbook,  vol.  viii.,  page  405.] 

From  this  it  will  be  seen  that  the  great  weapons  for 
combating  the  spread  of  this  disease  are,  first,  thorough 
disinfection  of  ail  excreta  from  the  patient  (including 
the  urine;  second,  the  thorough  sanitary  supervision  of 
our  water  supplies  so  tuat  our  water-sheds  may  escape 
contamination.  Ct/rus  Wettt  Field, 
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URINARY  SEGREGATION.— Present-day  renal  sur- 
gery demands  that  no  kidney  be  made  the  subject 
of  operatiye  intervention  unless  its  condition  is  known, 
and  the  functionability  of  its  fellow  established.  The 
rapid  advance  in  diagnostic  methods  has,  in  the  past 
tuenty  years,  produced  a  number  of  procedures  to  ob- 
tain the  urine  separately  from  each  kidney.  The  sepa- 
rate urines  secured  can  be  examined  separately  for  evi- 
dence of  the  condition  of  each  kidney.  The  other 
methods  of  diagnosing  renal  disease  may  be  considered 
I  as  complementary  to  separate  uranalysis,  though  in 
I  many  if  not  all  cases  they  are  of  transcendent  impor- 
'  tance.  The  principal  methods  are:  1,  radiography; 
I  2,  intravesical  separation  or  segresration  of  the  unne? ; 
3,  ureteral  catheterism;  4,  microscopic  and  chemical 
uranalysis;  .*>,  the  phloridzin  test;  6,  cryoscopy. 
The  less  precise  but  often  useful  method,  palpation  of 
the  kidneys  and  ureters,  has  not  been  crowded  into  dis- 
use by  the  newer  and  more  exact  ones.  For  the 
sake  of  jus  much  completeness  as  is  possible  it  is  here 
noted  that  the  ureters  can  often  be  palpated  through 
the  vasnna  and  the  rectum.  An  almost  separate  place 
Is  occupied  by  ureteric  meatoscopy. 

The  principal  reasons:  for  one  or  more  of  these  exam- 
inations are:  the  surcical  treatment  of  acute  or  chronic 
nephritis;  the  removal  of  renal  or  ureteral  calculi :  ne- 
phropexy; removal  of  the  kidney  when  destroyed  by 
suppuration  l)eyond  usefulness;  renal  tuberculosis; 
malignant  disease;  differentiation  of  those  vesical  dis- 
eases that  may  simulate  renal  affections,  as  epithelioma 
encroaching  upon  the  mouth  of  a  lu^ter,  infection  as- 
cendins:  the  ureter  f^pm  the  bladder,  a  benign  growth 
(papilloma)  or  simple  ulcer  near  the  ureteral  meatus; 
calculus  wedered  into  the  ureter;  vesical  and  penile 
manifestations  of  renal  disease,  otherwise  symptomless 
bjBmaturia,  pyuria,  and  chyluria;  diseases  of  neighbor- 
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ins  organH  tliat  may  simulate  vesical,  ureteral,  and  renal 
affections,  as  appendicitis,  diseases  or  displacements  of 
the  female  genitalia. 

Radiography  (vide  Vol.  VI.,  p.  989,  Calculi). — When 
for  any  reason,  such  as  stricture  of  the  ureter,  a  laterally 
very  much  enlarged  prostate,  a  vesical  neopiasm,  copi- 
ous, imminently  dangerous  li£pmaturia,  etc.,  the  urine 
separately  from  each  kidney  cannot  be  obtained,  ex- 
pert radiography  can  c^uickly  indicate  which  kidney  is 
diseased  and,  in  many  instances,  even  the  character  of 
disease  or  deformity,  e.g.y  stone,  cancer,  single  kidney, 
horseshoe  kidney,  etc.  Radiography  is  also  valuable 
as  a  confirmatory  meaas  of  dias^nosls,  even  when  .sei>- 
aration  of  the  urines  Is  perfectly  performed.  It  is 
especially  valaaSle  in  combmarion  with  ureteral  cathe- 
terism  when  ureteral  kinking  or  sigmate  ureter  ((lal- 
lant)  does  not  materially  impede  iu*eteral  catheterism 
and  the  distortion  consequently  is  not  evident.  Ra<^li- 
ography,  then,  with  a  metal  ureteral  sound,  or  a  stylet te 
in  the  ureteral  catheter,  will  serve  to  reveal  the  ureter's 
abnormal  course. 

Beck,>  in  describing  his  technique  of  localizing  renal 
and  ureteral  calculi,  says:  "It  is  one  of  the  strangle 
phenomena  in  medicine  that,  in  the  face  of  the  most 
abundant  proofs  of  the  reliabihty  of  renal  skiagraphy, 
some  of  the  best  text-books  still  nesit ate  to  recommemi 
the  method;  some  others  even  openly  warn  the  practi- 
tioner against  it.  .  .  .  Whatever  errors  have  l^een  com- 
mitted were  of  the  individual,  not  of  the  method.  .  .  . 
A  definite  diagnosis  in  suspected  lithiasis  can  be  made 
in  each  and  every  instance. 

Means  and  methods  of  diagnosis  not  predicated  upon 
obtaining  the  urines  separately  from  each  kidney  are 
discussed  under  their  respective  heads  in  various  parts 
of  this  work.  Reference  to  them  will  be  made  when- 
•ever  necessary  to  complement  the  special  subject. 

Urpteric  meatoficopi/,  although  not  dependent  upon 
obtaining  the  separate  urines,  merits  consideration  to- 
gether With  the  subject  in  hand.  Inspection  of  the  ure- 
teral meatus,  whether  altered  in  shape,  thickness,  color; 
its  action  in  ejecting  urine,  clear  or  with  perceptible  ab- 
normal mixtures,  was  developed  into  a  science  by  Fen- 
wick  ^  as  a  result  of  a  vast  numl)er  of  cystoscopies. 
This  aid  to  diagnosis  is,  however,  necessarily  reserved 
to  those  few  gifted  witli  extraordinary  powers  of  ob- 
servation and  special  ability  for  visual  uifferentiation, 
in  addition  to  remarkable  skill  in  correcting  that  dis- 
tortion of  the  image  which  inevitably  results  from  even 
the  slightest  misdirection  of  the  cystoscopic  lens.  The 
value  of  Fenwick's  meatoscopy  to  those  who  cannot  at- 
tain his  skill  is  essentially  in  the  guide  it  gives  to  avoid- 
ing ureteral  catheterism  of  the  healthy  side  and  conse- 
quently safeguarding  it  from  the  risks  of  inevitable 
slight  traumatism  and  possible  infection.  That  Fen- 
wick's  method  Is  not  illusory  is  proven  by  his  large  list 
of  published  cases,  in  which  the  diagnosis  made  by  ure- 
teric meatoscopy  was  confirmed  by  sulAse(iuent  opera- 
tion. 

Segregafors  are  ingenious  developments  from  the  now 
naturally  discardeil  methods  of  manual  or  iii^chaiiical 
compression  by  means  of  which  it  formerly  was  at- 
tempted to  occlude  one  ureter  for  the  purpose  of  ol> 
taimng  unmixed   the  urine  from  the  other. 

The  principal  types  of  segresjators  are  the  Harris  in- 
strument ana  the  Downes  separate-urine  siphon.  Har- 
ris *  described  the  principle  underlying  his  device  as 
follows:  **  The  segregator  takes  atlvantage  of  the  ana- 
tomic fact  of  the  senarateness  of  the  ureters  as  they 
enter  the  bla<lder,  ana  by  mechanically  prolonging  them 
to  the  exterior  of  the  Ixxiy  secjegates  the  urines  into 
separate  vials," 

The  employment  of  the  Harris  segregator  may  Ix^ 
briefly  described  by  condeasing  the  author's  directions 
for  its  use.*  "  The  patient  ...  is  placed  comfortably 
on  a  table  in  the  ordinarv  lithotomy  position,  with  the 
hips  slightly  elevated,  "the  instrument,  with  the  flat- 
tened surfaces  in  contact  so  as  to  form  practically  a 
single  catheter  (Fig.  3078,  Vol.  V.,  p.  355),  is  introduced 
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into  the  bladder  in  the  ordinary  way.  So  soon  as  the 
proximal,  curved  extremity  is  within  the  bladder  .  .  . 
each  catheter  (contained  in  the  external  sheath)  is  ro- 
tateil  about  its  longitudinal  axis  until  its  proximal  end, 
as  indicated  by  \Xs  distnl  end,  is  directed  outward  and 
backward  (Fig.  3079,  Vol.  V.,  p.  356).  .  .  .  They  are 
then  held  in  position  by  a  small  spiral  spring.  .  .  .  The 
lever  (Fig.  3()S0,  Vol.  v.,  p.  356)  is  now  introduced  into 
the  vagina  in  the  female  or  rectum  in  the  male.  By 
gentle  pressure  forward  directly  in  the  mid-line,  the  base 
of  the  bladder  is  raised  into  a  longitudinal  fold  between 
the  ureteral  openings.  .  .  .  The  end  of  each  catheter 
now  lies  at  the  most  dependent  part  of  a  little  pocket, 
a  perfect  watershed  separating  the  two.  ...  By  pro- 
ducing a  gentle  exhaustion  of  the  air  in  the  vials  by 
means  of  the  bulb,  the  urine,  as  fast  as  it  escapes  from 
the  ureters,  .  .  .  flows  at  once  into  the  vials,  right  and 
left  respectively." 

The  Dowrvrs  separnte-urine  siphon  was  presented  *  as 
*'  an  improvement  on  the  Hams  instrument,  simpler  in 
con.st ruction,  requiring  no  suction  apparatus  and  relying 
ujx)n  siphonage  alone  for  obtaining  the  urines  sepa- 
rately from  each  kidney."  Recent  forms  of  this  instru- 
ment (Fig.  5276)  obviate  the  necessity  of  rotating  the 
beaks,  which  turn  after  insertion,  21 J  degrees  from  the 
central  base-line  of  the  bladder.  The  enlarged  intraves- 
ical end  of  each  beak  has  a  numlxir  of  perforations,  which 


Fig.  5276.— Dciwnes'  8«»|>arate-rrlne  Siphon. 

transmit  the  urine  into  the  sulci  formed  at  each  side  of 
the  mesial  line  by  the  lever  (see  Fig.  5276>  in  the  va- 
gina or  rectum.  The  sulci  or  watersheds  so  formed 
give  their  contents  to  an  **  egress-opening  "  traversing 
each  catheter,  through  which  they  are  siphoned  to 
receptacles  prepared  to  receive  them.  The  author  pre- 
sents numeroas  tests  of  the  efticacy  of  his  separate- 
urine  siphon;  these  tests  are  identical  with  these  pre- 
sented by  the  other  instruments  devised  for  the  same 
purpose.  He  conce<les,  however,  that  it  **  is  not  as  use- 
ful in  the  male  bladder." 

Catlulin's  divisor  and  Lnys*  separator  are  modern  de- 
velopments from  several  instruments,  most  of  which 
were  purely  experimental. 

Cathelin's  graduated  vesical  divisor  (to  condensNe 
from  a  paper  by  the  present  writer •"•)  relies  essentially 
upon  a  delicate  rubber  membrane,  set  into  a  very  fine 
steel  frame,  which,  when  pushod  into  the  bladder,  adapts 
itself  to  all  the  inequalities  of  its  inner  surface,  and  ver- 
tically partitions  the  viscus  into  two  e(]ual  halves  (Fig. 
5277).  Catheters  projeotinir  into  each  half  carry  the 
urine  from  each  ureter  through  the  instrument  to  sepa- 
rate vials  that  receive  it  separately.  The  mechanism 
by  which  this  is  accomplished  consists  of  a  narrow  shaft 
terminating  as  a  short -lx»aked  catheter.  The  upper 
surface  of  the  shaft  is  partly  grooved  to  slightly  beyond 
its  curved  beak;  t hence forwanl  to  its  distal  extremity 
it  is  a  closed  canal.  The  closed  canal  allows  free  trans- 
mission of  the  stem  to  which  the  spring  with  its  rubber 
membrane  is  attached.  Withdrawal  of  the  stem,  folds 
the  membrane  into  the  shaft  ;  pnshine:  it  forward  thrusts 
the  spring  with  its  membrane  into  the  bhulder.  allows  it 
to  unfold  itself  verticfilly  and  to  fit  itself  to  the  bladder 
walls.  The  shaft  of  the  newest  model  irrasps  two  metal 
catheters,  which  are  turned  from  the  central  shaft  to 
siphon  the  urine  separately  as  it  escapes  from  the 
ureters  (Fig.  5278). 

Discussin'i  the  means  of  obtaining  the  separate  urines 
from  each  kidney^  Cathelin  ^  emphasizes  that  the  af- 
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tect^  kidney  in  renal  tuberculodis  ia  rarely  large  or  diii- 
tended;  eonsequenlly  palpation  cannot,  in  such  case. 
reveal  which  kidney  ia  involved.  Furthermore,  pain, 
which  is  not  always  present,  is  a  deceptive  guide,  as 


valve  and  by  the 
along  the  pyelo-urelern 
tism  or  erodoo  or  twth 


catheter  msy  produce 
I.  That  nuch  traumn- 
ivideut  frooi  the  slight 
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when  present  it  may  be  refeiml  to  the  opposite  sitle. 
The  uncertainty  remains  even  after  cj-stoscopy  and 
ureteric  meatoscopy.  So  also  pain  on  ureteral  pressure 
at  the  umbilical  or  iliac  leveU,  or  that  produced  by 
ureteral  palpation  throueh  the  rectum  or  vagina,  may 
tail  to  delerminc  whiclv  kidney  ia  affected. 

Cathelin  further  in^ista  that  inasmuch  as  in  nearly 
allcaiicsof  even  l>eeinnins  renal  tuberculosis  the  bInddtT 
is  infected,  ureteral  cutlieterism  endangers  the  healthy 


Fin.  fiS:«.-SrbematlcI>Mfni  la 
Eaowlne  IniDi  lb — '  "-'■■■ 
■nil  b  wblle  uiou 


bleeding  which  is  nearly  alwaj-s  provoketl  by  ureteral 
eatlicterism  even  when  perfornieil  with  the  greatest  pos- 
Kible  gentleness  and  in  a  heallliy  subject, 

Calhehn  also  insists  that  the  ureteral  catlieter  does 
not  always  sufficiently  block  the  ureter  to  prevent  seep- 
ing of  unne  between  it  ami  the  ureter.  He  shows  this 
in  a  schematic  drawing  (Kie.  .iJ791.     To  the  \ 


obji.. 


kidney;  not  necessarily  by  the  carrying  of  microl>es  i 
alonu  with  the  catheter  from  the  infected  bladder,  hut  I 
by  the  traumatisms  inflicted  on  traversing  the  ureteral  | 


teral  catheter,  which  pUability  i 


a.ido  the otiiers  which  Cath- 
elin advances.  The  percolation 
of  urine  .ilonwide  the  ureteral 
carlH'ter  is  avoidable  by  using 
an  instrument  of  proper  calibre 
when  the  rliytliiiiicnl  contrac- 
lions  of  tlie  ureter <lo  not  suffice 
f  rmly  to  grasp  the  catheter.  In 
easi-i.  as  of  ureteral  stricture, 
where  a  sufficiently  large  cath- 
rt  he  passed,  or  where 
ureteral  peristalsis  is  abolished, 
Nitze's  b'lllooning  ureteral  cath- 
■  ily  arrest  the  flow 


;.  ,52801  fathelin  pn;- 
n  additional  arfrument 
ureteral  catheterisni. 
tinctly  reproaches  the 
catheter  with  inability 
1  wnupletely  a  renal  re- 
wliich  he  deems  a  likely 
of  error  in  diagnosis  and 
present  wTJter  that  Cathe- 
-  ill  pliaMlily  of  the  u— 


astly 


by 


the  body  heat  as  the  iiutrumeiit  travenes  the  ureter. 
Tbia  may  cause  the  catheter  to  bend  alonp  the  inner 
walla  of  the  renal  pelvis,  without  materially  injuring  it, 
sod,  U  propelled  sufficiently,  to  dip  its  eye  as  deep  as 


B.  esto  -DtwruD  lo  SInw 


Ureleral  CulwCer  maj  not  Dnln 
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1  the  expajideil  ureteral  pelvLi  (see  Fir. 
5280,  Al'lo  drain  it  ot  the  urine  retained.  Even  should 
this  not  Bullice  to  aciNDmplish  the  end  in  view,  raisin)^  tlie 
enlarged  Icidney  will  rtip  the  catheter'x  tip  into  the 
retained  urine.  In  practice  the  prompt  results  of  ure- 
teral catjieterixm  in  renal  retention  arc  too  well  knonn 
to  merit  discussion. 

Cathelin,  however,  docs  not  diacarj  ureteral  catheter- 
ism  or  any  of  the  other  methods  of  difTercntiation  ho- 
tween  the  healthy  and  the  diseased  liidney;  for,  while  he 
gives  preference  to  his  divisor,  he  broadly  holds  that 
each  procedure  has  its  place  in  suitable  cases. 

Luy?  '  describes  hw  separator  as  consristine  of  a  cen- 
tral metallic  staff,  with  a  tx'ak  curved  like  that  of  the 
Guyon  sound  (Fib.  5281).  In  the  beak's  concnvity 
and  fastened  to  its  tip  is  a  chain  similar  to  a  chain-now. 
which  is  rendered  taut  or  slack  by  means  of  the  screw- 
head  at  the  distal  extremity.  This  central  staff  is  in- 
serted into  a  soft-rubber  cover.  Two  metallic  catheters 
flattened  on  their  inner  surfaces,  and  curved  like  the 
central  staff,  with  three  orifices  in  each  for  the  escape  of 
urine,  are  attached  to  the  central  stafF,  into  the  handle. 
and  by  a  smooth  screw-cap  at  the  tip  (Fig.  .5282).  The 
instrument  so   assembled  has    a  calibre  of  22  F.     A 
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smaller  separator  (15  F.)  with  a  more  markedlj;  curvpil 
beak  is  used  for  children.  Luys  recites  one  instance 
of  a  (prl  ax  and  one-half  years  old,  and  another  of  nine 
in  whom  be  successfully  obtained  the  separate  urines  by 
means  of  this  instniment.    In  both  cases  he  was  thus 


enabled  to  diagnose  left  pyonephrosis.  In  these  cases 
the  separator  was  left  in  place  for  fifteen  and  twenty 
minutes  respectively. 

Luys  advises  the  injection  of  several  cubic  entimetrea 
ot  one-per-cent.  stovain  into  the  deep  urethra  several 
minutes  before  inserting  the  instrument,  when  tlie  mem- 
branous portion  is  exceedingly  sensitive,  or  when  deal- 
ing with  a  pusillanimous  subject.  In  some  cases  he 
deems  it  well  to  administer  a  small  rectal  injection  con- 
taining a  gram  of  antipyrin  with  several  drops  of 
laudanum  about  an  hour  before  iiHing  the  instrument. 
He  further  advises  that  the  bowels  be  emptied,  lest  in- 
testinal peristalsis  produce  such  puin  as  to  compel  in- 
teiTuption  of  the  separation.  E.\cept  in  cases  oi  renal 
hoematuria,  the  author  advises  a  sulicutaneous  injection 
of  a  cubic  centimetre  of  five  per  cent,  of  methylene  blue 
in  sterilized  water,  two  hours  before  the  separation,  to 
determine  renal  permeability. 

The  instrument  is  inserted  in  the  manner  usually  em- 
ployed for  the  Guyon  sounds.  Two  fineers  stop  the 
catheters  that  project  at  the  handle,  while  the  screw- 
head  La  turned  to  its  fullest  extent,  rendering  the  chain 
tense  and  thus  raising  tlie  rubber  cover  into  a  fold  which 
divides  the  lower  part  of  llie  bladder.  To  i»event  mix- 
ing the  urines  from  each  kidney,  the  curved  end  of  the 
separator  is  pressed  to  the  bajiC  of  the  bladder.  The 
back  of  the  operating  table  Lh  then  elevated  to  raise  the 
patient  into  the  sitting  position;  liis  or  her  legs  are 
then  placed  into  stirrnpn  at  either  side  of  the  table's 
foot -board,  and  the  handle  of  tlie  separator  rested  upon 
a  support,  which  also  has  vials  to  receive  the  urine  as  it 
drips  from  each  catheter  (Fig.  5283).  Luys,  however, 
does  not  regularly  use  this  support,  as  the  hand  can 
better  keep  the  curve  of  tlie  separator  in  close  contact 
with  the  vesical  neck.  The  author  says  (.op,  cil.,  p.  425) 
that  he  has  often  left  his  separator  in  place  for  forty-five 
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si  ^h test  degree 


minutes  to   an   hour,  without   i 
inconveniencing  the  patient. 

Luys  claims  the  following  advantages  for  intravesical 
separation  of  the  xirine  over  ureteral  catheterism : 
1,  that  it  is  sim[der;  2,  that  it  can  be  employed  in  a 
greater  number  of  cases;  3,  that  it  entails  no  dangers; 
an<l  4.  that  the  information  derived  when  the  instru- 
ment is  properly  employed  is,  if  not  better,  at  least  aa 
rigorously  precise  as  tliat  furnished  by  ureteral  catbe- 

Vale  *  of  Washington  advances  the  folU>wing  points 
of  superiority  for  the  Luys  separator:  '"  Its  simplicity 
and  freedom  from  all  danger  reduces  urinary  separation 
from  the  dignity  of  an  operation  to  a  procedure.  .  .  . 
Tui^erculosU  of  one  kidney  or  an  infectea  bladder  do  not 
constitute  contraindications  to  urinary  separation  with 
IhLs  instrument.  In  children,  in  prostatics,  and  in  pa- 
tients with  a  reduced  liladder  capacity  it  is  successful, 
when  catheterization  may  be  impossible.  Among  Luys' 
cases,  however,  1  find  one  in  which  separation  could  not 
be  effected,  because  the  use  of  any  instrument  caused 
bleeiling  in  pa.ssing  the  prostate,  and  the  blood-clots 
plugged  the  mouths  of  the  catheters." 

V.  FrLsch  "  thus  sums  up  consideration  of  the  instru- 
ments mentioned.  '".None  of  these  apparatus  positively 
insures  acninst  mixture  of  urine  from  both  sides.  .  .  . 
The  slightest  change  of  shape  of  the  prostate  produces 
quite  unreliable  results.     Moreover,  none  of  these  in- 
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BtrumcntH  a  applicable  in  severe,  eapecially  ulcerative, 
afleclion'i  uf  the  bladder,  in  which  we  must  couDt  on 
admixture  of  catorrha]  secretions  and  blood,  even 
though  *,hc  bladder  has  been  previously  irrigated  as 
tliorou)i;hly  as  possible.  The  problem  to  sepiirate  the 
urine  from  each  kidney  in  on  unexceptionable  manner 
could  he  wived  onlv  by  direct  ureteral  cathcterism." 
Despite  Ihia  authontative  condemnation  of  divisorN, 
•eparatois,  sepreHatora  etc.,  it  is  undeniable  that,  in 
toe  hands  of  the  authors  and  those  directly  instructed 
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by  them,  the  urine  from  each  kidney  is  Buccessfully  olj- 

Still,  thoFe  who  are  not  deterred  by  the  jipjiarently 
eomplicateil  charaeler  of  liie  ureter-cat heterizins  cysto- 
seopc.  and  who  are  coawious  of  possessing  a  certain 
amount  of  manual  dexterity,  prefer 

Urrlrral  eathcffnim  to  other  means  of  oblaininjr  sep- 
arate urinen  from  each  kidiu^y. 

Aside  from  all  other  considerations,  ureteral  cat  hcterism 
ivailable  to  the  other  iiietli- 
aciine  perfectly  and  in  im 
cannot  be  employed,  iit  the 
DUtcs.  I'lii.s  IS  deniini  by 
n  wliole  liour.    Eveii 


Tlie  others,  even  whei 
extremely  loterant  bladder, 
Utmost,  beyunil   thirty    mi 

Luy>i,  wlOTseparateil  the  iir         _. 

tlien  I  he  urines  so  obtained  represent  only  (lie 
creletl  during  that  time.  I'retcral  callieters  can  oe  rc- 
Uined  for  twenty-four  or  even  fony-eiRlit  lioiirs,  and 
can  then  lie  removed  an<l  repHced  by  otliers  with  only 
the  loss  of  that  liltlc  urine  which  escapes  between  the 
removal  of  one  catheter  and  the  insertion  of  another. 
Thus  the  entire  quantity  of  urine  tor  twenty-four  hours 
from  each  kidney  can  ■>>  obtained    for 


and  the  act  repeated  as  often  as  mav  be  nice 

-■iary  for 

an  absolute  lUaznosis  and  the  treatment  of 

ni  lateral 

ureteral  or  renal  conditions,  wlien  tliey  do  no 

require 

major  sureical  intervention. 

As  readily  i>er[iirmed  and  as  well  borne  as 

ureteral 

catheterism  is  m  the  majority  of  coses,  it  is  by 

loraeans 

always  an  innocuous  procedure.  Nitie.  in  his  posthu- 
mous work, II  emphasizes  that  if  "  is  not  a  harmless  In- 
ten-ention,  but  a  more  or  less  dangerou."  one."  He  con- 
cludes that  the  danger  ys  minimal  when  the  urethra. 
bladder,  and  kidneys  are  normal,  but  adds  that  then  the 
intervention  is  unnecessary.  Manifestly,  when  a  cysto- 
scope  cEJTj'inj!  a  ureteral  catheter  traverses  an  infected 
urethra  or  bladder  it  is  only  a  matter  of  accident  when 
the  ureter  is  not  inftjcted  thereby.  On  the  otb^r  hand. 
it  is  undeniahle  that  in  the  very  cases  in  which  ureteral 
catheterism  is  most  valuable  for  diagnostic  purposes 
its  dangers  are  considerable.  Xilze  points  out  that  it 
is  permissible  only  when  the  operator  is  positive  that 
the  intervention  will  result  in  a  certitude  which  is  a 
gain  for  the  patient  greater  than  the  danger  to  which 
ureteral  catheterism  exposes  him. 

Before  Nitie's  genius  gave  the  profession  bis  per- 
fected catheterizing  cj-utoscope,  a  numl>cr  of  methods 
and  iaslruments  had  been  devised  to  the  same  end; 
their  interest  is  now  but  historic.  Since  Nitie's  first 
presentation  of  hLs  catheterizing  cysloacope,  a  number 
of  other  instruments  for  the  same  purposes  have  been 
offered  the  profession. 

The  Kelly  (ufcc,  without  the  aid  of  an  optical  appa- 
ratui,  and  by  postural  air-dilotalion  of  ibe  bladder,  ex- 
poses the  iireleral  mouths  to  reflected  liaht.  The  latter 
la  not  a  Mne  ijua  non,  as  the  present  writer  witnessed 
Kelly  catlietenze  both  ureters  hv  means  of  the  Valen- 
tine lutthroscope  in  ^farch.  1899.  The  instrumenls 
used  by  Kelly,  and  the  teclminiie  of  ureteral  catheter- 
ism as  practised  by  him.  are  fully  descriliod  in  Vol.  I., 
p.  778  f(  sfj.,  of  tliLs  n-ork.     The  quest io      -      ■     ■      ■ 


n  of  priority  ii 

through  tlie  urethra  is  bnef- 

'   "  .Although  Kelly  was  not 

ethod  he  employs,  Pawlick  a 


visual  ureteral  catheterls 
Iv  disposed  of  by  Fuller; 

the  orifrinator  of  the  met 

Neumann  being  his  predecessors,  still  "he  has  done 
much  in  the  way  of  developina  ideas  and  making  the 
procedure  practical  that  it  Is  pro|x;r  to  give  hitii  chief 

Kelly,  by  lengthening  his  tube,  endeavored  to  ex- 
tend its  iisefubeas  to  catheterism  of  the  male  ureters. 
Attempts  made  by  others  to  use  thi.s  iastrumcnt  in  any 
but  female  patients  have  not  proven  successful. 

Luys  '  presents  as  his  C3^toscope  a  lengthened  Val- 
entine urethroscope,  which  w.is  discarded  by  the  present 
writer  when  in  practice  its  inefficiency  tor  bladder  work 
becuine  evident. 

Many  oilier  instruments  For  dilating  the  bladder  with 
air  for  cystoscopy  and  ureteral  catheterism  have  been 
devised.  Some  of  these  arc  arranged  for  use  with  air 
or  water;  some  are  essentially  tul>es  carrying  a  Xilro 
intravesical  light;  others  have  as  an  optical  apparaiiis 
an  adaptation  nf  the  terre-t rial  tele-copy.  -irranKed  to 
augment  the  field  of  vision.  All,  however,  serve  tode- 
nii)[L-.tratc  1h*  uncertainty  of  ,iir  as  a  vesical  dilating 
medium,  except  when  used  with  the  Kelly  tube  in 
females. 

The  essential  difference  belwer-n  the  two  general  forms 
ot  ureter-cat heteri zing  cjwtoscopes  is  in  the  manner  in 
nliich  the  ureteral  eatlieter  is  <[in>Cted  after  its  lip  has 
U'cn  projected  out  of  the  canal  carryinz  it. 

Tlie  Nitzc  cystoscopy  accinnplUhes  tliis  by  means  ot 
the  Albarrdn  '■  onctet,  a  liltle  lever  shapeif  somewhat 
like  a  liumnn  finger-nnil.  by  which  any  de-'ired  atxgle  can 
be  given  to  tlie  ureteral  catheter  by  means  of  a  screw 
near  the  ocular  end  of  the  eysl<Kicope  (Fig.  52841. 

MtzcK  cystoscopc  for  Gimiiltaneous  catheierism  of 
both  ureters  Is  provi<led  with  clouble  catheter-carriers 
(Fig.  .W85),  which  improvement  Nitie  attributes  to 
i,ohnstein.  In  performing  bilateral  ureteral  catheter- 
ism the  present  writer  prefers  lo  use  catheters  of  dis- 
tinctly different  colors,  In  render  intravesical  manipu- 
lation tliereof  ea>icr.  F.  TiUlen  lirown  has  further 
essentially  modifipil  Lohnstein'smodirication  by  adding 
an  irrigating  attachment  Io  the  double-cat heterizing  in- 
strument.    It  is  illustrated  in  Via.  WGS.  Vol.  V..  p.  349. 

Albarrdn's  cystoscope.  from  which  llieonglet  used  in 
most  modem  ureteral  catheterizing  instruments  is  de- 
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rrefl.  differe  from  the  Nine  inslrumenl  in  that  bi^ 

horrdn's)  simple  exploring  C'ysto>cope  cu 

into  either  a  caihelcriiinK  or  irri^iinfc  iiislniment  bv 

merely  claspisg  tliereoD  separate  attactuoents  for  each 

purpose. 

Casper's  ureter  eysloscope  "  differs  from  those  men- 
ttonedin  th»t  the  varying  curvea  of  the  catheter  arepru- 


.  Freuilenbere.  and  numerous  others      Each  ha% 

:eneH   ,    nieciai  advantages  in  minor  additions;  the  principle  un- 

"   "  accortlinic  lo  the  ori^nal  dr»ien  of 

>r  Albairin,  and  diffets  accordlng- 


derlyin^  t  .    . 

eitlier  Xilzc,  Ca*per,  i 
ly  from  the  others. 
The  wleclio 


instrument  for  ureteral  oatlieler- 


iiially  a  matter  of  personal  preference 


1 


SP 


\n  natten  doicn  (be  oi 


tlT  A  'which  ™rrlM  the  rn- 
It  the  lOihHer  li  rnga^  In 


The  further  the  slide  is  thrust  fornard  the  more  closely 
does  it  press  the  protruding  catheter  toward  the  head 
of  thecystoscope;  in  thus  pressing  it  liends  thy  catheter 
lo  an  aiigle  the  more  acute  the  lighter  the  pressure  ex- 


writer  haa  witnessed  neariy  every  one  of  the  authors  Ufe 
his  instrument,  and  iu  each  instance  with  cammendable 
celerity  and  succc-se.  Haviii}!  been  personally  instructed 
by  the  lalo  lamenieii  Nllao,  then  by  Casper,  and  later  on 
by  Albnrrdii.  the  prcsi>nl  writer  acquired  the  use  of  each 
of  these  instruments  and  has  theretore  no  choice  amonn; 


erted.  .\s  the  ?lii[e  i*  entirely  removable  affer  the  ure-  ' 
ler  is  penetratetl.  it  leaves  the  catheter  free  in  llie  ure- 
ter, bladder,  and  urethra.  The  cy.-itoscope  tiien  can  Vie  i 
Kmoved,  leaving  the  callieter  to  drnin  the  kidney  for  I 


Personal   experie 


Diakee  it  eeem  advisable 
particularly  every  genito- 

■     ■    ■  it  difcrs  for 
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the  time  required,  or  to  dilate  a  ureteral  stricture  by 
AlbfUTan's  meihod, 

Casper  also  devised  a  double-eat  heterizine  cystoscope, 
as  did  Nitie,  .Albarrin.  Schlifka,  Frank,  Bierhut,  Schlag- 


thai  every  practitioner, 

urinary  specialist,  acquire  the  techniqi 

each  instrument ;    then  one  (ir  another  being 

order.  a«  a  likely  to  hap- 
pen, the  examination  need 
not  be  delayed  by  such  a 
I  ^     minadveuture. 

I**  TKr  tfchnique  of  ureteral 

oalhelrriam  pt«mi8e«  (1) 
complete  familiarity  with 
the  instrument  used;  (21 
a  certain  amount  of 
manual  dexterity;  (3)  a 
V^  knowled^  of  the  anatomy 

of  the  parts  to  be  invaded; 

(4)  a  luvlhra  thfl'.  will  easily  permit  the  instrument  to 

eass,  especially  the  prostatic  portion,  without  producing 
eraorrhafce ;  (5)  the  bladder  filled  trith  a  clear  meiliuni, 
120  to  150  c.c,  presents  the  average  quantity  which  a 

roo 
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bladder  irill  hold  nitbout  inconvenier.ce ;  ureteral  calhc- 
terism  is  necessary  soniciime^i,  wlicn  this  amount  iif 
distention  cannot  Be  obtaineii.  (lencrally  an  adequate 
amount  of  fluiil  very  Hlon'ly  and  carefully  injected  so 
expands  the  bladder  oh  to  permit  catlieterisin  of  both 
uretem.  The  writer  and  hw  associate,  Ur.  Terry  M. 
Towasend,  have  been  obli)^  to  catbeterize  ureters  in 
bladders  vbone  greatest  capacity  was  apparently  only 
2.5  c.c.  Gradual  dilatation  in  moat  instances  expanded 
the  viacuH  to  50  <>r  even  60  c.c.  making  ureteral  cuthe- 
lerism.  while  not  easv,  2t  least  possible.  Willy  Meyer  » 
places  the  amount  of  fluid  necessary  for  vesical  explora- 
tion at  90  c.c.  He  snvs:  "  The  method  usually  em- 
pbyed  by  mc  is  oa  foflowe:  After  gentle  preliminary 
urieation,  the  posterior  urethra  and  bladder  are  anira- 
thetized  with  a  two-per-cenl.  sohitlon  of  alypin.  ...  I 
.  consider  it  superior  to  cocaine,  as  it  is  less  pouonous,  and 
stronger  than  euraine  alone  or  mixed  with  cocaine." 
With  large  experience  in  ureteral  catheterism,  the  u-ie 
of  anl-stheticB  becomes  superfluous  in  the  majority  of 

The  Decessary  conditions  existing,  the  c>'stOBCope 
carryintc  the  ureteral  catheter  or  catheters  is  introduced 
an  described  on  p.  3-K.  Vol.  III.  If.  then,  the  ureteral 
moutliM  are  not  embe<l<lpd  in  deep  foUli  of  mucosa,  as  in 
severe  cystitis,  or  not  covereil  by  heavy  trabecule',  nor 
BO  distorted  or  minute  as  to  escape  visbn,  they  are  easily 
brought  into  view. 

For  [H-actice  in  locating  the  ureteral  mouths  and  study- 
ing the  inversion  and  distortion  of  cystoscopic  images  the 
writer  "  devised  a  simple  phantom,  which  shows  the 
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normal  position  of  the  ureter.M  upenings  (Fip.  .VJSTl. 
Nitzc  liiinonil  the  writer  liv  lieing  the  first  to  demon- 
strate this  device  Ix-fure  Ills 'class  in  l!HV>. 

Till-  Imx  plianlom  exhibits,  witen  .iln  content-^  an- 
viewol  through  the  mirror  tixed  at  4.5degre<'s.  aselicnuil- 
)C  re|vewntati»n  of  Ilu'  Ikiso  of  tin-  Uailder  as  if  M'r-ii 
througli  iIh-  cy.'*twci)pe  in  its  normal  position.  To  im- 
press localix.iliun  upon  the  mitul.  tlw  scltemalic  bbd- 
iler  liose  U  given  n  clock  face,  fhowiiig  the  loft  ureter 
at  4:3l>  and  the  right  iin-t<T  at  7:311.  It  also  has  severid 
ilIiistraIiuiL'<.  c.ff.,  a  liiiir-i>in  ami  a  key  in  varving  jm-i- 
tions,  He<-n  inverted  in  tlie  niimir.  It  U  emnlovrd  a.' 
follows:  The  l>.>N  plianl.im  tii-hl  in  (he  left  hand,  the 
Htudent  look-s  at  the  rcH(elion  of  the  M-liemutic  v.sical 
iMine.  With  an  applicator  held  in  (he  right  hnnil  anil 
in>*Tled  through  llii-  Imle  representing  tbi'  urethra,  lii' 
I'liiclies  the  various  parts  of  the  bladder.  guiile<l  only 
liy  the  reflection  thereof  in  the  mirmr.  A  strict  rule 
gn^-erninp:  praoliee  with  this  device  is  that  no  p:irt  id 
the  schematic  rvpre«<>n(alion  mast  l>e  touched  with  the 
applicator,  except  the  one  intended  as  the  objective 
pannl.  To  neglect  this  rule  would  he  tantamount  to 
uselessly  thrusting  the  ureteral  catheter  against  the 
iTsical  mucosa,  thus  inflictinE  traumatisms  upon  it. 
giving  tlie  patient  pain,  anil  provoking  bleedings  thai 
may  olisciire  the  dilalins  meilium  and  thus  thwart  the 
purposes  of  the  examination. 


The  practised  eye  finds  no  difficulty  in  at  once  dis- 
cerning the  interureleric  fold,  at  each  end  of  which  a 
normal  ureter  opens.  Turning  the  cy^toscope  to  the 
right  or  left  soon  exposes  the  ureteral  meatus.  As  men- 
tioned before,  it  sometimes  is  difficult  to  decide,  when 
the  bladder  is  heavUy  Irabeculated.  which  is  the  ureteral 
mouth  and  which  the  opening  of  an  inlertrabeculor 
sulcus.  Casper  {op.  cit.)  says  that  if  the  region  of  these 
openings  is  observed  for  a  sufficient  length  of  time,  the 
escaping  jets  of  urine  will  show  which  is  the  ureteral 
mouth.  At  times  vesical  contractions  may  produce 
swirls  in  its  contents  that  may  so  closely  resemble  the 
c.scaping  jets  of  urine  as  to  deceive  the  observer,  Cas- 
per thinks  that,  in  such  cases.  Volckcr  and  Joseph's 
method  of  preliminary  hypodermic  use  of  indigo-car- 
ly  be  useful.  It  cannot,  however,  be  recom- 
for  thi, 


mended  f 


this  purpose,  i 


those  whom  expe- 


as  the  tinted  u 
cotttents  as  to  obscure  vision.  It.  is  true,  then,  that  at- 
tempts at  catheterism  may  be  interrupted  until  irriga- 
tion has  again  rendered  the  bladder  contents  clear,  but 
this  entails  prolonging  a  procedure  which,  if  not  posi- 
tively painful,  is  at  least  a  \'ery  severe  strain,  especially 
upon  the  male  patient.  The  ejaculations  of  normal 
urine  from  the  ureter  into  clear  bladder  contents  may 
be  well  Btudieil.  utilising  the  comparison  .Nitie  make^. 
namely,  that  of  alcohol  being  squirted  from  a  pipette 

tt'ith  the  ureteral  meatus  clearly  in  view,  however,  no 
difficulty  is  experienced  in  penetrating  it  with  the  cath- 
eter. The  essentia]  point  to  be  observed  is  that  tlie 
ureteral  mouth  be  seen  from  abox'e.  as  In  a  bird's-eye 
view.  To  accomplish  this  the  ocular  end  of  the  cysto- 
ecope  is  turned  to  the  opposite  side  (t.r..  to  the  right 
for  the  left  ureter,  and  ricr  verta)  and  the  lip  of  the 
cystoscope  brought  as  close  to  the  ureter  as  poseiHe 
without  touching  the  bladder  Hall.  The  approxima- 
tion to  the  ureteral  mouth  is  obtained  by  cautiously 
raising  the  ocular  end  of  the  cystoscope,  always  iceep- 
ing  the  ureter  in  view,  until  a  distinct,  lai^  image 
thereof  is  perceived. 

The  instrument  is  then  firmlv  held  with  one  hand, 
while  the  fingers  of  the  other  push  the  catheter  forward. 
Its  tip  then  appears.  Iraver.ing  ilie  field.  Atiollier  very 
slight  projection  shows  whether  it  is  in  the  direc- 
tion of  the  ureteral  mouth,  .Any  deviation  can  be 
at  once  correcteil  by  the  screw-head  near  tlie  ocular 
end  wiien  an  instnitnent  of  the  Albarrdn  or  Nitzc  model 
is  used.  When  a  cystoscoi)..  with  Ciuspi-r-s  slide-li.l  is 
cmplojiil  the  necessary  efiaiigi's  in  curvature  of  the 
cntlieter  are  produced  by  projecting  or  withdrawing  the 
slide. 

When  the  catheter  has  been  so  curveil  that  its  tip 
fairly  present-;  to  the  ureteral  tneatus,  the  cystoscope 
may  he  tippeii  slightly  in  the  same  direction.  The  tin 
of  Ihi-  cutlieter  will  then  be  ^een  to  engage  in  the  mouth 
of  the  ureter,  especially  if  this  little  manccuvrc  is  per- 
formiil  at  tlie  instant  when  the  ureteral  mouth  is  open, 
ejectitig  urine.  The  cystoscope  lieitig  still  held  in  the 
saiiM-  |K>sitiiin.  tlie  cutlieter  is  again  slightly  projected. 
It  will  then  appear  as  if  raising  a  fold  of  mucosa.  At 
this  instant  its  angulation  must  be  released,  by  revers- 
ing Ibf  proccilure  used  for  its  ciirvature.  The  catlicler 
may  then  ix  freely  pushed  throughout  the  length  of  the 

The  same  attention  may  then  lie  given  the  other  ure- 
ter, and  wlien  its  catheter  is  in  place  the  evstoscopeiare- 

I  moveil.  This  is  accuinplislicd  with  the  lostruments  of 
the  Nitie  model  by  pushing  the  catheters  forward  a% 
tl)e  cystoscope  in  withdrawn.  When  the  tip  of  the  latter 
has  reacheil  tlie  meatus,  the  projecting  catheters  are 
firmly  grasped  with  the  thumb  and  index  finger,  while 
the  cystoscope  is  stripped  from  them.  When  using  an 
instrument  with  the  Casper  sUde-hit.  the  slide  is  first 
withdrawn,  leaving  the  parts  of  the  catheterB  which  are 
not  in  the  ureters  lying  free  in  the  bladder;   the  cyst o- 

.  scope  itself  may  then  b«  withdrawn. 
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After  the  cystoscope  is  removeii  the  catheters  must 
be  fastened  in  place.  For  this  purpose  the  writer  pre- 
fers the  button  modification  of  Guyon's  method. »»  The 
catheters  so  secured,  the  foUowin.^  important  points 
must  be  detar mined : 

1.  To  assure  that  the  catheters  have  not  been  twisted 
during  removal  of  the  cystoscope  and  that  conseouently 
they  are  not  in  ureters  opposite  to  those  in  whicn  they 
appear  to  lis,  it  is  advisable  to  use  catheters  of  different 
colors.  With  this  in  view,  it  is  convenient  that  one  be 
of  the  kind  marked  in  brown  and  black  at  intervals  of 
one  centimetre,  while  the  other  is  plain.  The  writer 
makes  it  a  rule  to  use  the  marked  ("zebra")  catheter 
for  the  left  ureter.  Then,  no  matter  how  the  catheters 
may  have  become  twisted  in  the  bladder,  it  is  known 
that  the  zebra  catheter  is  delivering  urine  from  the  left 
kidney. 

2.  The  catheter,  especially  when  not  well  grasped  by 
the  ureter,  may  have  been  pulled  out  of  this  channel 
while  removing  the  cystoscope.  If  its  tip  lies  loosely 
in  the  bladder,  there  will  be  a  continuous  stream  from 
its  mouth ;  this  is  not  changed  by  pushing  the  catheter 
in  more  deeply ,{nor  by  withdrawing  it  slightly.  If  it 
drains  the  renal  pelvis,  the  discharge  will  be  continuous, 
as  if  its  tip  were  in  the  bladder.  A  drop  of  this  urine 
examined  microscopically,  however,  will  then  show  the 
complete  absence  of  bladder  epithelia."  If  then  the 
eatheter  is  slightly  withdrawn,  the  continuous  flow  w\\\ 
be  replaced  by  the  arhythmic  discharge  of  drops  of  urine. 
In  accord  with  the  ureteral  contractions,  the  properly 
placed  catheter  emits  from  one  to  twelve  drops  of  urine 
€very  ten  to  thirty  seconds.  In  neurasthenics  this 
may  take  the  form  of  quite  forcible  ejaculations  of 
urinary  streams  at  even  smaller  intervals. 

As  contractions  of  both  ureters  do  not  occur  synchro- 
nously, their  urines  do  not  escape  from  their  respective 
catheters  at  the  same  time. 

3.  One  catheter  or  both,  though  quite  pervious  and 
properly  "placed,  may  emit  no  urme  at  all.  When  one 
catheter  fails,  the  erroneous  presumption  of  a  non-func- 
tioning kidney  may  be  avoided  by  waiting,  sometimes 
as  long  as  half  an  hour.  Then  some  warm  four-per-cent. 
boric-acid  solution  may  be  gently  injected  to  establish 
«iphonage.  If  repeated  attempts  fail  thus  to  elicit  a 
flow  from  the  suspected  side,  tnere  is  still  a  possibility 
that  the  catheter  is  of  too  small  a  calibre  to  occlude  the 
ureter,  and  that  the  urine  from  its  renal  pelvis  is  escap- 
ing along  the  sides  of  the  instrument,  into  the  bladder. 
Then  drainage  with  a  larger  catheter  must  be  tried  be- 
fore it  is  decided  that  the  kidney  does  not  perform  its 
functicm. 

The  interruptions  of  renal  secretion  mentioned  are 
not  infrequent,  even  when  the  kidrey  is  perfeotly  healthy. 

4.  The  first  5  or  6  c.c.  of  urine  escapinc:  from  a  cathe- 
ter must  be  discarded,  as  its  examination  may  lead  to  seri- 
ous error.  It  may  contain  boric  acid  or  whatever  solu- 
tion has  been  used  to  dilate  the  bladder  and  so  yield  a 
false  specific  gravity;  it  is  furthermore  likely  to  contain 
a  slight  admixture  of  blood,  from  the  minute  trauma- 
tisms which  the  catheter  has  inflicted  upon  the  ureter. 

These  essential  points  determined,  the  patient  is 
placed  in  a  comfortable  position,  and  the  catheters  are 
conducted  to  separate  receptacles,  in  which  the  urine 
from  each  kidney  may  be  gathered  for  such  examina- 
tion as  may  be  necessary  for  precise  diagnosis. 

Ferd.  C.  Valentine. 
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VALYL  is  the  diethylamid  of  valerianic  acid,  CeHigON. 
It  is  a  colorless  liquid  with  a  stronfc  valerian  odor  and 
a  pungent,  burning  taste.  It  readily  oxidizes  when  ex- 
posed to  the  air,  and  is  therefore  used  only  in  the  form 
of  gelatin  capsules  or  pearls.  The  capsules  contain  2 
grains  each  oi  valyl  combined  with  an  equal  quantity  of 
spermaceti.  Valyl  when  brought  in  its  pure  state  mto 
contact  with  the  mucous  membrane  causes  a  burning 
followed  by  a  local  irritation  which  does  no  lasting 
damage,  however,  to  the  membrane.  It  should  be  taken 
directly  after  meals  or  with  milk;  never  on  an  empty 
stomach. 

Valerian  administered  as  an  infusion  (tea),  tincture, 
or  fluid  extract  has  been  employed  as  a  domestic  remedy 
for  years,  but  fell  into  disrepute  because  the  therapeutic 

Crinciples,  the  esters,  quickly  undergo  hydrolysis  when 
rougnt  into  contact  with  water. 

The  amid  of  valerianic  acid  as  above  described,  how- 
ever, possesses  the  propertie3  of  valerian  which  have  not 
undergone  change.  It  has  therefore  the  following  prop- 
erties of  valerian  as  described  in  the  older  works  on  ma- 
teria medica:  it  is  a  remedial  agent  in  hysteria,  anxiety, 
neurasthenia,  functional  disturbances  of  the  heart,  m 
neuralgia,  hemicrania,  hypochondriasis,  vertigo,  tinni- 
tus, troublesome  menstruation  accompanied  by  abdom- 
inal pain  and  headache  in  climacteric  troubles,  and  in 
sleeplessness  from  nervous  disorders.  It  is  said  to  be 
free  from  unpleasant  by-effects,  to  increase  the  appe- 
tite, and  to  insure  euphoria.  The  dose  of  valyl  is  two  or 
three  two-grain  capsules  or  pearls  two  or  three  times  a 
day,  John  W,  Wainwright, 


WOLFFIAN  BODY,  PATHOLOGY  OF.— In  mamma- 
lian embryos  the  niesonephros  or  Wolffian  body  is  a 
rather  pyriform  body  symmetrically  placed  in  the  ab- 
dominal cavity.  In  very  young  embryos  it  is,  next  to 
the  liver,  the  largest  abdominal  organ.  It  was  flrst  ob- 
served by  Wolff  in  1759.  The  exact  origin  of  the  Wolf- 
tian  body  is  not  yet  determined ;  some  authors  hold  that 
it  is  ectodermal,  others  that  it  is  mesodermal,  while  others 
still  ascribe  to  it  both  an  ectodermal  and  a  mesodermal 
origin.  It  is  developed  from  the  pronephric  or  Wolffian 
duct  and  from  the  mesonephric  cords.  The  origin  of  the 
latter  has  not  yet  been  wholly  worked  out  in  the  case  of 
the  human  body.  In  the  lower  mammals  they  arise 
through  aggregations  of  the  cells  of  the  Wolffian  ridge 
into  solid  cords  which  at  first  are  not  connected  with  the 
Wolffian  duct  or  the  ccelomic  epithelium.  These  cords 
acquire  a  lumen  and  connect  at  one  end  with  the  duct, 
while  at  the  other  end  there  is  a  condensation  of  the 
mesoderm,  forming  the  glomeruli,  into  which  vessels 
from  the  aorta  penetrate.  The  tubules  increase  in  length 
rapidly  and  in  the  human  embryo  assume  an  S-shape. 
Secondary  and  tertiary  tubules  develop  in  connection 
with  each  of  the  primary  ones,  but  the  mode  and  origin 
of  these  have  not  yet  been  determined,  some  writers  hold- 
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Ing  llint  tlipy  arise  us  buds  of  the  |irimary  tubules,  others 
Umt  Uiey  Iiatg  an  iudcpcndent  origin.  Through  tlic 
dcTclopii It'll t  uf  tiicse  atlditional  tubules  and  iLc  pro- 
gressive eluiigution  of  all  tlie  lubulps.  Ilie  WoltBao  ndgc 
becnmcs  a  voliiniiiious  bndv  atUclied  to  tlie  dorsal  'wall 
by  n  distiijct  niesenlfry  ana  projecting  Into  tho  ccelomic 
cavity,  Eriibedrted  in  itisubstancc  on  Its  lateral  porlinn 
is  liic  Wolffian  duel;  and  on  its  mesial  surface  anteriorly 
U  Iho  developing  genital  ridge.  In  the  humau  (Mubryo 
die  WoiftluQ  bo3y  reaches  its  greatest  development  nl 
altout  the  sixth  or  seventh  week,  after  which  time  it 
begins  to  degenenile.  The  tubules  undergo  retrngrea- 
aion  anil  llie  glomenili  become  occluded,  so  that  by  (lie 
aixleentli  week  the  organ  has  nearly  entirely  disu|)p<'ared. 
Portions  of  tlie  tiiliiiles.  however, 'persist  In  both  sencs. 
In  general  the  tubules  of  the  WoISUd  l>ody  consist  of 
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■ccmliiig  and  collecting  jiorlions,  the  epttlieli 
In  the  two,  being  lunr  nndcubiDil  in  I  In'  rnlii-i  imu'  jxir- 
tloQ  Mtd  columnnr  in  the  secniini;.  hi  I^Jl  .IhmiIisku 
dlscuvured  lliat  the  organ  ext-ri'iiil  uiii  m  iil  wiiiiii  was 
otrrird  into  the  allantois.  He  ilKn'ruir  i-.dU-A  ii  the 
primordial  kidney.  Acconling  1..  L..i,^'l  itie  Wulfflau 
body  liberates  and  accumulates  fatty  substances  iu  Its 
cells.  It  therefore  plays  the  part  of  an  embryonic  organ 
and  at  the  same  lime  that  of  an  excretory  organ. 

In  the  male  the  upper  or  geoital  poriion  of  the  Wolffian 
body  itersists  as  a  whole  In  the  efferent  duels  of  the  testis, 
forming  tlie  globus  major  uf  the  epididymis.  By  luime 
■write™  the  neminal  lubulea  are  also  regarded  as  arising 
from  the  WolUlan  body.  The  eicretorj-  portion  almost 
wholly  dlsapjtoars,  only  u  small  part  remaining  as  the 
pttradidytnis  or  organ  of  Oirald^.  A  single  eloognted 
tubule  arising  from  that  portion  of  the  Wolltian  duct 
which  Tonus  ihu  globus  minor  of  ihe  epididymis  m-raiats 
as  the  Tiu  alicmns.  The  hydatid  of  Morgagnl  is  lic- 
licvod  by  Holb  to  sUnd  in  close  relation  to  the  Wolfflau 
IXHiy.  The  Wolfflau  duct  is  retaiued  entire,  n  portion 
frirmiug  the  body  and  globus  minor  of  Ihe  epididymis, 
the  remainder  becoming  converted  into  tlie  vas  deferens 
and  the  ejacnlfttorvTii't  In  tli"  fpnialf  ihe  I'-'tn'ttil  por^ 
tlonof  lheW-ilrliriiil"i'lv  ]iii-.;i-f.Fis;i  L-n.ninit  fr-iiilen  to 
fifteen  tubulin  l\  in:.'  In  i\ii  i-n  lln-  l^r,  1;i\,.e-  iI  dn'  broad 
liganienl  ornr  thi-  ■iv  ;ii  \ .  urn  I  l.ihui  n  m-  Ijii'  cjHnpiiliriron, 
or  parovariiini,  nr  nr^^iui  ol  l{ii-iiini\jllir  'l'i>ivurd  tlie 
ovary  Ihe  tubules  jioasess  blind  ends,  bill  ul  the  other 
end  liiey  ore  somewhat  coiled  and  open  into  a  collecting 
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duct  representing  the  upper  end  of  the  Wolffian  duct. 
KOlliker  holds  that  Ihe  environing  cells  of  the  UraaGan 
follicle  prolmbly  arise  from  the  Wolffian  body.  The  ex- 
cretory portion  persists  as  the  paroSphoron,  a  rudimen- 
tary body  composed  of  tubules  lying  In  the  broad 
ligament  near  the  tube.  In  about  one-lhird  of  adult 
females  remains  of  the  WolfHnn  duct  are  found  in  the 
form  of  a  straight  tube  lined  by  cylindrical  epithelium 
surrounded  by  muscle,  or  of  a  muscle  bundle  without 
epithelium,  lying  anteriorly  and  to  the  side  of  the  uterus 
and  vagiua  (duct  of  OMrtncr).  According  to  Aichel  Ihe 
cortex  of  the  suprarenals  is  also  derived  from  the  Wolf- 
fian liody,  the  medullary  portion  coming  from  the  svm- 
pnthetic  system.  The  origin  of  suprarenal  tissue  from 
the  Wolfflun  liody  is  made  very  probable  from  llie  fact 
that  accessory  suprarenal  l\as\te  (adrenals  of  .■ktarchand)  fa 
found  in  the  broad  ligament  in  the 
f''niale,  and  along  Uie  spermatic 
I  i>n.i   and   near   the   epididymis   in 

ot  Ihe  pathological  conditions 
ilirtttly  affecting  the  WolBlftn  body 
\\L-  know  nothing  at  present.  Hy- 
Iit'L'plaaia  of  the  primitive  WolfHan 
I'lidy  has  been  assumed,  but  not  yet 
iliiiionstrated.  It  is.  however,  very 
I'riibable  tliat  diaturlionces  In  the 
■livelopmenl  and  retrogression  of 
lii'i  organ  are  respoUHible  for  a 
I'lnilier  of  important  patliological 
'  Miiiiitions  which  are  either  appar- 
<  III  at  birth  or  develop  later  in  life. 
Fnini  the  rudimentary  stnicturea 
ivliich  represent  perflsting  portions 
111'  r he  Wolffian  body  and  duet  there 
■■i:iv  develop  tumors  of  great  elini- 
i!  importance.  Of  the  factors coq- 
I  (icil  immediately  In  the  genesis 
'4  development  of  these  tumors 
I'thiugis  yet  known.  In  general 
I  111'  pnibological  conditions  which 
iiiiiy  be  referred  back  lo  disturb- 
EiiRi's  in  the  normal  development 
jiiid  retrogn-salou  of  the  Wolffian 
Uidy,  or  which  have  their  origin  in 
rudimentary  or  persisting  structure* 
derived  from  tliis  organ  or  duct, 
may  be  classed  as  follows: 
Half  urination*. — The  fact  that  bot  h  mate  and  female  se 


able  that  disturbances  in  the  differentiation  of  the  sexual 
apiMiralus  might  be  brought  about  through  an  asymuie- 
tricai  development  of  the  anlage  of  the  right  a,ud  left 
sides,  or  througli  the  formation  of  organs  peculiar  to 
both  sexes,  or  loa  lack  of  harmony  iuthe  developmetit  of 
the  intenial  and  external  sexual  organs.  The  close  rela- 
tions between  the  Wolffian  body  and  the  developing 
sexual  glands,  and  the  part  which  the  genital  portiuD  of 
the  former  plays  in  tlie  development  of  the  genital  tract 
give  strong  support  to  tlie  view  tliat  anomalies  and  dis- 
turbances in  Ihe  development  of  the  mcsonepliros  arc  re- 
sponsible, at  least  in  part,  for  some  of  (be  tDHlformatlonB 
of  the  internal  sexual  appnnilus,  Ijindnuand  Pick  have 
descrilwd  a  consenilal  atresia  of  the  cervix  and  uterus, 
'n'liich  they  explain  as  due  to  a  hyperplastic  adenomyo- 
ina  of  mcKonepliric  origin.  Persistence  of  portions  of 
the  Wolltian  body  and  duct  are  not  fnfreiiucnlly  found 
ill  cases  of  pseudohermaphrodism.  In  pseudohemw- 
phrodismus  femininus  intemussucb  structures  arc  foiitid 
in  the  broad  ligament  and  ulero- vaginal  wall,  sometimes 
extendiug  In  Ihi't-iilnri-.  At  mti  <'iirlv[ieriort  of  develop- 
ment the  uro-ciiiiril  Irmt  h  ri'iT.-uni.-il  bv  tbi-  Wolffian 
body,  the  Wnllb-iii  .Inn,  Ih,.  M.ill,rijii  ."incl,  and  the 
ile/elopiug  iiMin  ii  i(~ii-  riirrr  iviMH  ilii'H'fiire  at 
Ihls  time  lui  iii.lilT>Ti-ii!  -iii;c  rr,.iii  ivhich  the  develop- 
ment jiroceeds either  in  one  direttiou  to  become  un  ovary 
or  in  the  other  to  form  a  testis,    Puring  this  diffcien- 
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tiation  the  Wolffian  body  in  part  undergoes  degeneration 
and  in  part  persists  in  the  form  of  certain  rudimentary 
organs,  as  already  mentioned.  In  the  male  the  MQllerian 
duct  degenerates,  in  the  female  only  rudiments  of  the 
Wolffian  duct  are  preserved.  Theoretically  it  is  easily 
seen  how  disturbances  of  this  normal  differentiation  of 
the  sexual  glands  and  ducts  might  arise,  but  the  actual 
occurrence  of  such  disturbances  remains  lo  be  demon- 
strated, although  pathological  findings  are  not  wanting 
to  prove  the  possibility  of  such. 

Terntomaia  and  Dermoid  Cysts. — The  teratomata  and 
dermoid  cysts  of  the  ovary  and  testis  arc  believed  by  a 
number  of  writers  to  arise  from  the  Wolffian  body  and 
duct.  Bandler  in  particular  has  defended  this  view. 
He  holds  that  in  the  development  of  the  retroperitoneal 
dermoid  cysts  and  the  retrorectal  tumors  the  Wolffian 
body,  the  Wolffian  duct,  and  the  caudal  intestine  play 
the  important  role.  The  ovarian  dermoids,  he  believes, 
contain  only  ectodermal  and  mesodermal  products,  and 
these  arise  as  the  result  of  the  displacement  of  ectoder- 
mal and  mesodermal  tissues  in  the  formation  of  the  Wolf- 
fian duct  and  Wolffian  bodv.  Regarding  the  duct  as  of 
ectodermal  origin,  and  holding  the  view  that  the  Wolf- 
fian body  arises  from  the  duct,  he  therefore  regards  the 
derivatives  of  the  Wolffian  bodv  as  ectodermal.  While 
Handler's  views  are  not  generally  accepted  (see  Terato- 
ma), Wilms  regards  the  simple  dermoid  cysts  of  the 
retroperitoneal  region  and  of  the  broad  ligament,  and 
also  the  mixed  tumors  of  the  cervix  and  vagina,  as  due 
to  a  displacement  of  ectodermal  and  mesodermal  cells  by 
the  Wolffian  duct.  Von  Recklinghausen  found  in  one 
cyst  of  the  ovary  a  formation  which  he  regarded  as  re- 
sembling in  structure  the  Wolffian  body.  The  cysts 
which  arise  from  the  remains  of  the  Wolffian  body  and 
duct  found  in  the  broad  ligament,  uterine  wall  and  tubes, 
and  also  those  arising  in  the  cervix,  portio  vaginalis, 
vagina,  and  hymen  from  the  duct  of  Gartner  may  also  be 
classed  with  the  teratomata.  Remains  of  the  Wolffian 
body  may  also  take  part  in  the  formation  of  the  mixed 
tumors  of  the  kidney.  If  the  view  that  adrenal  tissue  is 
also  derive<l  from  the  Wolffian  body  be  accepted  the 
tumors  (h3'pemephromata)  arising  in  the  kidney  and  else- 
where should  also  be  classed  as  teratomata  derived  from 
the  Wolffian  body. 

Tumors  Deriudfrom  Wolffian  Body  ReKts. — During  the 
last  decade  much  has  been  written  upon  the  origin  of  the 
adenocystomata  and  adenomyomata  of  the  ovary,  broad 
ligament,  tube,  uterine  wall,  cervix,  and  vagina.  These 
tumors  play  a  rdle  of  great  clinical  importance  in  gyne- 
cological pathology,  and  in  recent  years  much  attention 
has  been  paid  to  their  histogenesis  and  etiology.  As  a 
result  of  the  discussion  concerning  the  histogenesis  of 
these  tumors  the  writers  upon  this  subject  may  be  divided 
into  two  schools:  the  one  affirming  the  origin  of  these 
growths  from  remains  of  the  Wolffian  body,  the  other 
holding  that  they  arise  from  misplaced  epithelium  of 
Mailer's  duct.  Some  writers  have  compromised,  in  so 
far  as  the  adenocystomata  and  adenomyomata  of  the  ute- 
rine wall  are  concerned,  by  the  hypothesis  tliat  thev  arise 
from  a  combination  of  remains  of  the  Wolffian  boJy  and 
the  MUllerian  duct.  The  majority  of  writers, 
however,  agree  with  von  Recklinghausen,  who 
holds  that  the  adenomyomata  of  the  uterine 
wall  may  be  divided  into  two  groups:  those 
arising  in  the  peripheral  layers  of  the  myome- 
trium and  those  arising  centrally  or  presenting 
themselves  as  submucosjil  tumors,  the  latter 
being  characterized  by  the  fact  that  the  ade- 
nomatous portions  unite  to  form  ducts  which 
empty  into  the  uterine  cavity.  The  possi])ility 
of  the  second  group  arising  from  the  MQller- 
ian duct  is  admitted.  According  to  Neumann 
the  intramural  and  subserous  adenocystomata 
of  the  uterus  and  tubes  arise  most  probably  from  embryo- 
nal remains  of  the  Wolffian  body  in  connection  with 
remains  of  Mllller's  duct  or  from  a  combination  of  the 
two.  The  pathological  glands  and  cyst  formations 
foimd  in  the  ovary  arise  from  the  epoOphoral  portion  of 


the  Wolffian  body  and  correspond  to  the  medullary 
cords.  The  tumors  of  the  tubes  are  of  pure  paroOphoral 
origin.  The  structural  resemblances  existing  between 
the  adenomyomata  of  the  ovary,  tubes,  broad  ligament, 
inguinal  region,  round  ligament,  and  cervix,  make  it 
very  probable  that  all  of  these  are  derived  from  the 
Wolffian  body,  and  they  may  therefore  be  classed  as  mes- 
onephric  adenomyomata.  The  various  arguments  ad- 
vanced in  support  of  this  view  may  be  found  in  the- 
litemture  cited  below. 

The  adenosarcomata  of  the  kidney  have  also  been  ex- 
plained as  arising  from  inclusions  of  portions  of  the 
Wolffian  body.  A  similar  origin  has  been  ascril)ed  to  the 
adenosarcomata,  adenomata,  and  adenocystomata  of  the 
testis  and  epididymis.  Some  writers  have  described 
glandular  structures  included  within  pelvic  lymph 
glands,  and  have  explained  such  inclusions  as  remains  of 
the  Wolffian  body  or  duct.  From  such  inclusions  ade- 
nomata, cystadenomata,  and  carcinomata  might  arise. 

To  Aichel  belongs  the  credit  of  demonstrating  that 
adrenal  tissue  (cortex)  is  found  in  the  closest  relatione 
with  derivatives  of  the  Wolffian  body  (epoOphoron, 
paroophoron,  epididymis,  paradidymis,  broad  ligament, 
etc.).  From  such  accessory  adrenal  tissue  (classed  by 
Aichel  as  adrenals  of  Marchand)  tumors  similar  to  those 
arising  from  the  adrenals  themselves  may  come.  Pick 
has  reported  the  occurrence  of  a  hypernephroma  of  the 
ovary,  and  a  number  of  other  writers  have  found  adrenal 
tissue  associated  with  adenomyomata.  If  the  adrenals  of 
Marchand  are  derived  from  tlie  Wolffian  body,  as  accord- 
ing to  Aichel,  such  hypernephroma ta  must  be  regarded 
as  mesonephric.  Aldred  tkott  Warthin, 
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und  Tubenwandung  etc.,  Berlin,  1896. 

WORMIAN  BONES,  AND  FONT  AN  ELS.- Wormian 
bones  are  small  bones  varying  in  diameter  from  1  or  2^ 
mm.  to  more  than  20  mm.  They  are  to  be  found  ordi- 
narily at  the  angles  of  the  sutures  of  the  cranium,  and 
particularly  in  the  lamlxloid  sutures  (Fig.  6248).  They 
take  the  name  of  Wormian  bones  from  Glaus  Wormius, 
a  physician  of  Copenhagen,  who  first  gave  a  detailed 
description  of  them,  though  an  account  of  them  had  been 
given  before  by  Ga?thes. 

The  Wormian  bones  are  regarded  by  some  writers  as 
evidence  of  retarded  ossification,  while  by  others  they 
are  considered  to  indicate  excessive  ossification.  Doubt- 
less both  theories  are  true.  In  some  instances  the  usual 
centres  of  ossification  do  not  go  on  to  the  full  develop- 
ment, and  the  coalescence  which  occurs  in  the  formation, 
of  a  perfect  bone  fails  to  take  place ;  this  is  probably 
what  happens  in  the  case  of  the  largest  Wormian  bones, 
which  are  found  in  the  fontanels. 

According  to  Meckel,  isolated  osseous  germs  develop- 
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Fig.  5289.— Wormian  Bones.    (After  Broca.) 

at  the  circumference  of  the  occipital  bone  and  unite  them- 
selves with  it.  Sometimes,  though  rarely,  thicker  ones^ 
develop  about  the  articular  regions.  When  there  is  an  ar- 
rest of  evolution  of  one  or  more  of  these  inferior  centres, 
Wormian  bones  are  formed.     Gosse,  ^ho  considers  Wor- 
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mian  bonci  totic  doe  to  ao  arrest  of  ossiflcaiion.iitiributes 
their  fonnalion  to  a  nclillic  or  icrufniotis  conilitioD.  to 
tb('  cffecU  of  TiolenI  pretaure.  ur  to  liercdllary  tranHmiH- 


Ulterior  and  |iogt«rtor  foDtaaelR.  Tliose  In  Ibe  poaterior 
fnnlancls  nre  more  freqitctil  (FIgH.  5348  and  5349).  A 
Wnrniiaa  bone  of  larce  size  may  be  confounded  witU  the 
tuterparietHl  bone,  wblcb  has  given  rise  to  bo  miicb  elti  - 
nologicaldiscusBion;  aniimberof  luterestioK  aod  learned 
papers  liaviOKbeen  written  by  anthropologists  upon  this 
aubject.  M.  Kivero  and  M.  Tschudi,  in  the  "Amiquites 
PfiruTiannes,"  published  in  IBRI,  gave  drawings  allow- 
ing tlie  bone  which  Ani>utchune.  after  making  studios 
of  the  skulls  In  various  museums,  announeed  was  lo  be 
fnund  in  twenty  percent,  of  the  Peruvian  nkutla.  The 
name,  ~  the  bone  of  the  Iiieas."  was  given  to  It.  though, 
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interparietal  bene  occurs  in  rodents,  ruminants,  dogi,  and 
taW.  The  upper  portion  of  the  oct'ipitai  bone  developa 
from  four  osseous  centres,  which  &re  separate  in  earty 
fictal  life,  but  graduallv  coalesce.  Tbe  lateral  union  is 
accompli^ed  first,  and  afterward  the  two  segntents 
almve  and  below  unite ;  wlien  union  of  these  two  latter 
fails  to  take  pbicc.  the  interparietal  bone  ia formed.  The 
recent  line  of  union  sliows  very  well  in  tbe  skull  of  the 
new-btim.  Cuvier,  Milne-Ednards.  Geoffrey  St.  Hiiaire, 
and  the  other  writers  already  meolioncd.  insist  tlmt  a  dis- 
tincllon  should  be  made  between  the  interpaiieul  Imne 
and  tlie  large  fragments  occurring  in  tbe  posterior  fonia- 
nel,  whieli  are  the  true  Wormian  bones.  Anoutclmne, 
in  his  researches,  made  the  following  divisions  in  sum- 
nting  up  his  percentages: 

1.  Complete:  Os  Incaa.  or  interparietal  bone. 

2.  Incomplete:  Theoalii-,  tri-,  or  ^uadripartitum.  or, 
in  other  wonts,  the  epaclal  bone,  os  tnquetrum,  as  quad- 

3.  Os  lambdoideum. 

It  will  therefore  be  seen  that  these  bones  may  be  single 

tir  multiple :  even  as  many  as  eight  having  been  observed 

by  on*  writer  quoted  by  Oeoftroy  St.  Hiiaire. 

The  elTect  of  Wormkn  bones  occurring  in  fontAneU 

.  childbirth,  and  the  relation  wiilcb  these  bear  to  tbe 
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moulding  of  the  akull  al  that  linu.',  are  questions  witicli 
liuve  received  some  consideration  by  the  author  of  tliis 

The  possibility  tliat  such  Imnes.  if  of  con  side  ralile  size 
Liiid  if  they  occurred  in  llie  posterior  fontanel,  might  exert 
a  detriraeutal,  if  not  fatal,  influence,  was  suggested  by 
three  cases  wl)lch  came  itnder  observation  at  the  hospilaa 
of  the  New  Yorli  Inflrniary  tor  Women  and  CbtklreB. 
The  histories  of  the  three  cases  were  almost  identical. 
The  mothers  were  all  primiparw.  There  was  nolhinc 
Hbnormai  in  the  measurements,  either  of  the  pelves  of 
the  inolbers,  or  of  the  heads  of  the  infants.  Tiie  pre- 
sentations were  all  of  them  tbe  usual  left  anterior  oc- 
ci  pi  to 'iliac.  The  labots  progressed  slowly  but  normally 
Ibrough  tbe  first  stage,  but  the  second  stage  was  very 
alow,  lasting  between  two  and  tlirec  houra  in  cacli  case. 
Instruments  were  not  used  in  any  instance,  as  tliere  was 
a  constant  ex|)ectation  that  the  labors  would  tenninate 
naturally.  Tiie  irregularity  of  the  fontanel  could  l>e  very 
easily  detected.  In  the  Hrst  two  cases  it  j^ve  rise  tocon- 
fusion  in  delermiuiog  Ibe  position :  but  in  the  third  aod 
last  cose,  the  attendant,  having  had  the  experience  willi 
the  two  others,  easily  discovet?d  that  the  posterior  fon- 
tanel contained  Wornnan  bones  (Fig.  5301).  Each  cliiU 
was  stitl-bom.    The  skulls  of  two  were  preserved,  but 
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the  family  would  not  permit  an  autopsy  to  be  mado  upon 
the  thlni  child,  which  was  taken  away  for  burial.  It 
oould,  however,  be  easily  felt  that  Wormian  bones  were 


Pio.  -ISOS.— Wormlin  Bone*,  u : 


th«  Aulbor'9  C*M. 


prcacut  and  that  their  shape  and  number  were  the  same 
as  iu  the  other  two  cases,  there  being  two  triaogular 
pieces,  one  larger  than  the  other. 

The  writer  believes  it  to  be  possible  that  during  labor 
these  bones  may  prevent  the  usual  overlapping  of  the 
sutures  of  the  bkuII,  and  that  during  the  second  stage — 
i.e.,  when  the  pressure  is  greatest— they  may  even  in- 
flict serious,  possibly  fatal,  injury  upon  the  contents  of 
the  cranium.  The  question  then  arises,  Could  this  be 
avoided  by  the  prompt  and  early  use  of  instruments?  It 
is  hoped  tJiat  obstetricians  will  record  cases  of  a  like  na- 
ture, and  report  upon  them  with  a  view  of  determining 
the  effects  producea  by  Wormian  bones  during  tlie  prog- 
ress of  childbirth.  Qrace  Ptckham  Murray. 
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YELLOW  FEVER:  HISTORY  AND  GEOGRAPHIC 
DISTRIBUTION,— The  geographical  range  of  yellow- 
fever  is  more  restricted  tliau  that  of  any  other  acute  in- 
fectious disease,  and  within  the  area  of  ils  prevalence  it 
Is  essentially  a  disease  of  the  littoral,  and  especially  of 
seaport  cities.     While  occasional  epidemics  have  occurred 


upon  the  southwest  coast  of  the  Iberian  peninsula,  the- 
disease,  aa  an  epidemic,  is  unknown  elsewhere  in  Europe, 
andthereisnoevidencethat  it  has  ever  invaded  (he  great 
and  populous  continent  of  Asia.  In  Africa  it  is  limited 
to  the  west  coast.  In  North  America,  although  it  has- 
occasionally  prevailed  as  an  epidemic  in  every  one  of  our 
seaport  cities  aa  far  north  as  Boston,  and  in  tbe  3f  isaisaip- 
pi  Valley  as  far  north  as  St.  Louis,  it  has  never  established 
itself  aaanendemicdisease  within  the  limits  of  the  United 
Slates.  Vera  Cruz,  and  probably  other  points  on  the 
gulf  coast  of  Ueiico,  are,  however,  at  the  present  time, 
endemic  foci  of  the  disease.  In  South  America  it  has 
prevailed  as  an  epidemic  at  all  of  the  seaports  on  the 
gulf  and  Atlantic  coasts,  as  far  south  as  Montevideo  and 
BiicnoB  Ayres,  and  on  the  Paciflc along  thecoast  of  Peru. 

The  region  in  which  the  disease  has  had  the  greatest 
and  most  frequent  prevalence  is  bounded  by  the  shores 
of  the  Gulf  01  Mexico,  and  Includes  the  WeaC  India  isl- 
ands. Within  the  past  few  years  yellow  fever  has  been 
carried  to  the  west  coast  of  North  America,  and  has  pi«- 
vailed  as  an  epidemic  as  far  north  as  the  Mexican  port  of 
Uuaymaa,  on  the  Quit  of  California. 

The  idea  tliat  yellow  fever  may  originate  de  nttto,  with- 
in the  area  of  its  occasional  prevalence,  was  entertained 
by  many  medical  authors  during  the  first  half  of  the  past 
century.  Thus  Corn i llac  (1  SBC)  aays :  "  In  the  zone  which 
is  iiabitual  to  it,  yellow  fever  may  develop  at  a  given 
moment  without  apparent  cause.  It  Is  born  aponta- 
neoualy  at  a  point  of  this  zone,  or  at  several  at  a  time, 
and  neither  the  temperature,  moisture,  barometric  press- 
ure, electricity,  nor  Anally  effluvia  given  oft  from  the 
soil,  can  explain  this  sudden  invasion."  It  is  true  that, 
in  localities  where  the  disease  is  endemic,  cases  occur 
which  are  not  directly  Iraceable  to  importation,  but  it  is 
also  true  that  in  the  principal  endemic  foci  of  the  disease, 
such  aa  Vem  Cruz,  Havana,  and  Rio  Janeiro,  yellow 
fever  was  at  one  time  unknown,  and  we  have  reliable- 
historical  data  fixing  the  dale  of  its  importation.  In 
short,  a  careful  conuderation  of  the  historical  evidence 
relating  to  the  disease  gives  no  support  to  the  idea  of 
independent  local  origin,  any  more  than  in  the  case 
of  smallpox,  cholera,  or  other  specific  infectioua  diseases. 

But  the  early  history  of  the  disease  is  involved  in  ob- 
scurity, and  we  are  at  present  unable  to  determine 
whctlicr.  aa  maiutaine<l  by  aomc,  it  was  endemic  at  cer- 
tain points  on  the  ahoresof  the  Giilf  of  Mexico  at  the 
time  of  the  discovery  of  the  "new  world,"  or  whether  it 
was  imported  to  the  West  Indies  from  the  African  coaat, 
as  maintained  by  others.  The  early  historians,  Hcrrera, 
Oviedo,  Hocliefort,  and  others,  make  reference  to  epi- 
demics among  the  naiivea  which  occurred  prior  to  tjie 
discovery  of  the  Antilles,  and  to  fatal  pestilential  dis- 
eases among  the  first  settlers  of  tliese  islands:  but  their 
accounts  arc  not  sufllcicntly  exact  to  enable  us  to  aOlnu 
tliat  the  disease  referred  to  by  them  was  yellow  fever. 
The  west  coaat  of  Africa  was  discovered  and  culonizcd 
to  some  extent  liefore  the  discovery  of  America,  but  the 
lirst  authentic  accounts  of  the  prevalence  of  yellow  fever 
on  this  coast  date  back  only  to  the  year  1TT8,  over  two 
centuries  after  the  first  settlements  liud  been  established. 
On  the  other  hand,  this  very  epidemic  of  1778  at  St. 
Louis  (Senegal)  was  traced  to  importation  from  Sierra 
Irfone,  a  portion  of  the  African  coast  which,  according 
to  Hirsch,  "appears  to  be  the  headquarters  of  the  dis- 
ease, and  the  starting-point  of  lis  epidemic  inroad  into 
the  territories  lying  to  the  north  and  south,  as  well  as 
into  the  West  African  iflauds." 

Rochefort,  whose  "Ilistoire  naturellc  et  morale  des 
isles  Antilles  de  rAmeriiguc  "  was  published  in  Holland 
in  1558.  says  of  the  West  Indies:  "Tiie  air  of  all  those 
islands  is  very  temperate.  Hn<i  healthy  when  one  is  accus- 
tomed to  it.  The  pole  was  formerly  unknown  tliere  as 
well  as  in  China  and  other  places  in  ilie  Orient ;  but  some 
years  since  the  islands  were  afniete<l  with  malignant 
fevers,  which  tlie  physicians  considered  contagious. 
The  bad  air  waa  brought  there  by  some  ships  which 
came  from  the  coast  of  Africa,  but  at  present  we  hear 
nothing  more  of  these  [naladies, " 
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It  seems  very  probable  that  a  pestilential  malady 
which  prevailed  for  a  time  in  these  usually  healthy  isl- 
ands and  then  disappeared  was  in  fact  yellow  fever,  and 
that  it  was  introduced  by  ships  from  the  west  coast  of 
Africa  is  not  at  all  incredible.  Indeed,  it  almost  seems 
necessary  to  look  for  an  original  endemic  focus  of  the 
disease  outside  of  the  West  Indies,  for  the  reason  that,  in 
the  comparatively  few  placres  where  it  is  now  endemic, 
there  is  historical  evidence  to  show  that  there  was  a  first 
importation  and  a  previous  period  of  exemption ;  while, 
on  the  other  hand,  the  conditions  upon  which  endemicity 
At  the  present  day  seems  mainly  to  depend  were  former- 
ly unknown — conditions  arising  from  the  aggregation  of 
population  at  seaport  cities,  as  at  Havana,  Vera  Cruz, 
and  Rio  Janeiro. 

Some  authors  have  attempted  to  identify  the  epidemic 
disease  mentioned  by  Humboldt — called  by  the  natives 
**  Matlazahuatl " — which  prevailed  in  Mexico  in  1545, 
1576,  1786-37,  and  1761-63,  with  yellow  fever;  but,  as 
pointed  out  by  Hirsch,  this  disease  prevailed  almost  ex- 
clusively among  the  natives  of  the  interior  and  of  the  ta- 
bleland of  Mexico,  while  yellow  fever  is  essentially  a  dis- 
ease of  the  littoral. 

Cornillac,  a  French  author  who  has  made  a  care- 
ful study  of  the  sanitary  history  of  the  West  Indies,  as 
<;ontained  in  the  works  of  Oviedo,  Herrera,  Qomara, 
and  other  Spanish  authors  of  the  sixteenth  century, 
arrives  at  the  conclusion  that  the  pestilential  disease 
from  which  the  settlers  in  the  first  Spanish  colony  at 
Nueva-Isabella,  and  at  Santo  Domingo  (1494-1514),  are 
.said  to  have  suffered,  and  which  was  characterized  by  a 
"  saffron -yellow  "  color  of  the  skin,  was  in  truth  yellow 
fever.  While  it  appears  quite  probable  that  this  was  so, 
we  cannot  accept  it  as  demonstrated,  as  the  first  authentic 
accounts  of  yellow  fever  in  the  West  Indies  date  from 
about  the  middle  of  the  following  century. 

In  1685  a  French  colony  was  established  upon  the  isl- 
and of  Guadeloupe,  ana  shortly  after  their  arrival  a 
pestilential  disease  appeared  among  the  colonists  which, 
from  the  account  eiven  by  Dutertre,  a  Catholic  priest 
who  came  to  the  island  five  years  later,  is  accepted  by 
Hirsch  and  by  Cornillac  as  having  been  yellow  fever. 
From  Dutertre's  account,  however,  as  quoted  by  Cornil- 
lac, it  would  appear  that  yellow  fever  was  first  imported 
into  the  island  of  Guadeloupe  in  the  year  1648,  and  that 
the  great  mortality  previously  reported  was  due  to  other 
■causes.  Dutertre  says:  ** During  this  same  year  1648, 
the  peste,  until  then  unknown  in  these  islands  since  they 
were  inhabited  by  the  French,  was  brought  there  by 
some  vessels.  It  commenced  at  Saint-Christophe,  and 
during  the  eighteen  mouths  that  it  lasted  carried  away 
nearly  one- third  of  the  inhabitants.  This  epidemic  j>es(e 
caused  in  those  who  were  attticked  a  violent  mal  de  ttte, 
great  debility  in  all  the  members,  and  continual  vomit- 
ing, so  that  in  three  days  it  put  a  man  in  his  tomb.  This 
•contagious  malady  wiis  brought  to  Guadeloupe  by  a  ship 
from  La  Rochelle,  called  T^e  Bo'nf.''^ 

At  Barbadoes  the  disease  may  liave  prevailed  for  some 
3'ears  prior  to  its  introduction  into  Guadeloupe,  but  the 
first  authentic  account  relates  to  the  year  1647.  Richard 
Ligon.  who  arrived  at  the  island  in  the  month  of  Septem- 
ber of  this  year,  sjiys  that  the  city  of  Barbadoes  was  at 
that  time  suffering  from  a  scourge  which  caused  great 
ravages,  so  that  the  living  scarcely  suflieed  to  bury  the 
dead.  According  to  this  author,  the  cause  of  the  epi- 
demic was  unknown;  it  was  uncertain  whether  it  had 
been  imported,  or  whether  it  originated  from  bad  food, 
the  use  of  marsh  water,  and  the  intemperance  of  the 
colonists.  Ligou  inclines  to  attribute  it  largely  to  the 
latter  cause,  and  remarks  that  not  more  than  one  woman 
died  for  every  ten  men.  We  may  safely  assume,  from 
the  subsequent  history  of  the  island  of  Barbadoes,  that 
the  epidemic  plague  referred  to  by  Ligon  was  not  of 
local  origin,  for,  with  a  rapidly  increasing  population 
this  island  has  enjoyed  considerable  perio<is  of  immunity 
from  yellow  fever,  and  when  epidemics  have  occurred 
they  have,  as  a  rule,  been  clearly  traced  to  importation. 
From  this  time — 1647-48— the  history  of  yellow  fever  in 


the  West  Indies  is  a  history  of  epidemic  outbreaks  at 
varying  intervals,  at  the  principal  seaport  towns,  traced 
sometimes  to  importation,  but  more  commonly  assumed 
to  be  of  local  origin.  It  was  epidemic  in  Jamaica  in 
1655,  and  again  in  1671;  at  Santo  Domingo  in  1656;  at 
Martinique  in  1688  and  1696.  In  1699  it  prevailed  wide- 
ly as  an  epidemic  in  the  West  Indies,  and,  according  to 
Hinemann,  made  its  first  appearance  at  Vera  Cruz,  the 
principal  seaport  on  the  gulf  coast  of  Mexico. 

CcBA. — I  cannot  attempt  to  follow  here  the  history  of 
yellow  fever  in  the  West  indies  generally,  but  shall  give 
an  account  of  its  prevalence  in  Havana. 

The  historian  Pezuela  records  the  prevalence  of  a 
malignant  pestilential  disease  in  Havana  in  1648.  a  year 
in  which,  as  we  have  seen,  yellow  fever  was  epidemic 
in  the  islands  of  Guadeloupe  and  of  Barbadoes.  He 
says:  "In  this  year  there  occurred  in  Havana  a  great 
pest  of  putrid  fevers  which  remained  in  the  port  almost 
all  tlie  summer.  A  large  part  of  the  garrison  and  a 
larger  part  of  the  crew  and  passengers  in  the  vessels 
died."  The  epidemic  continued  the  following  year,  and 
in  1653-54,  according  to  the  author  above  quoted,  "the 
epidemic  was  renewed  with  ecjual  fury";  and  in  1655 
"in  the  capital  continued  to  carry  away  its  victims  with- 
out regard  to  rivalries  and  pas.sions."  According  to  Dr. 
S.  E.  Cliaille,  president  of  the  Havana  Yellow-fever 
Commission  (1879),  from  whose  report  we  have  quoted 
the  above  extracts  from  Pezuela,  there  is  no  historical 
evidence  of  the  prevalence  of  yellow  fever  in  Havana  for 
more  than  a  hundred  years  after  the  date  mentioned. 
"  On  the  contrary,  there  are  repeated  records  of  the  great 
stilubrity  of  the  climate  and  the  absence  of  epidemic  dis- 
eases." 

It  was  not  until  the  year  1761  that  yellow  fever  estab- 
lished itself  in  the  previously  healthy  city.  Pezuela 
gives  the  following  account  of  its  introduction:  "Al- 
though Havana  is  situated  on  the  northern  boundary  of 
the  torrid  zone,  it  was  very  justly  considered  one  of  the 
most  healthy  localities  on  the  island  before  its  invasion, 
in  a  permanent  manner,  by  the  tomito  negro,  imported 
from  Vera  Cruz  in  the  summer  of  1761.  ...  In  May 
there  came  from  Vera  Cruz,  with  materials  and  some 
prisoners  destined  for  the  works  on  the  exterior  fortifica- 
tions of  Havana,  the  men-of-war  Reina  and  America, 
which  communicated  to  the  neighborhood  the  epidemic 
known  by  the  name  of  *  vomito  negro. '  At  the  end  of 
the  following  June  there  were  stationed  in  this  port  nine 
men-of-war,  despatched  from  Cadiz,  and  sent  to  the  chief 
of  the  squadron,  Don  Entienne  de  Hevia;  thev  brought 
a  reinforcement  of  2,000  men.  More  than  8,o6o  persons 
succumbed  to  the  epidemic  on  this  the  first  appearance  of 
the  vomito." 

From  this  time  the  new  levies  of  troops  sent  from 
Spain  to  Cuba  continued  to  suffer  enormous  losses  from 
the  endemic  pestilence.  In  1779  there  arrived  from 
Spain,  then  at  war  with  Great  Britain,  "an  army  of 
8,500  men,  which  was  immediately  decimated  by  the 
vomito."  In  1780,  during  the  month  of  August,  an 
army  of  8,000  men  was  landed  in  Havana,  which  during 
the  two  following  months  suffered  a  loss  of  about  2.008 
men  with  the  vomito.  Pezuela  records  the  fact  that  in 
1794.  in  the  garrison  and  squadnm,  there  were  more  than 
1,600  victims  to  the  disease. 

The  endemicity  of  yellow  fever  in  Havana  was  fully 
established  by  the  reseaclies  of  the  commission  sent  to 
that  city  in  1879.  by  the  National  Board  of  Health.  Dr. 
Chaille,  president  of  this  conmiission,  says  in  his  elabo- 
rate report,  published  in  ISHl:  *\Since  1761  yellow  fever 
has  prevailed  certainly  in  Havana,  and  probably  in  other 
places  in  Cuba,  every  year,  and  the  dates  of  prevalence 
recorded  in  our  text-books  indicate  no  more  than  the 
years  of  greatest  prevalence.  The  disease  prevails  in 
havana,  and  in  some  other  places  in  Cuba,  not  only 
every  year,  but  also  every  month  in  the  year;  records 
in  1837  indicate  that  at  tliat  date  the  monthly  preva- 
lence had  become  habitual  in  Havana;  the  statistics, 
solely  of  the  military  and  civil  hospitals,  prove  that 
during  the  408  months,    1846-79,   there  was  only  one 
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single  monlh  free  from  offleially  recorded  cases  of  yel- 
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In  no  one  of  the  tenj-ears  1B70-79  have  there  ever  been 
fewer  Jwttiis  lhnn  in  the  tlrat.  nor  more  iliau  in  tiie  sec- 
ond, calumn.  und  Ihe  Intfil  deaths  bjr  yellow  fever  for 
«ttch  year  were  as  follows: 
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The  disease  continued  to  prevail  in  Havana  tip  to  the 
time  of  the  occupQUon  of  that  city  by  the  Vnilcd  States 
troops  in  1811^.  According  to  Colonel  Gorgas  the  mor- 
tality during  the  month  of  October  between  the  years 
18t>9  and  1!4QU  ranged  from  25  iu  1699  to  340  in  189Q 
{BveiBge  for  ten  yi-ars  61i.ST).  After  the  dcmoDfitrBiiou 
by  Major  Reed  and  his  associates  (1000)  that  yellow  fever 
is  trunsmltledtlirougli  tlie  agency  of  mosqiiiloes,  Colonel 
Gorgas  (then  Jlaior  Gorgas,  surgeon  U.S.A.)  inaugu- 
rate his  successful  campaign  against  infected  mosqui- 
toes, Hod  iu  November.  1901.  was  ahle  to  report  that: 
"  During  the  month  we  have  hud  no  cases  and  no  detiths 
from  yellow  fever.  lA»t  year,  1900,  we  had  during  tliis 
moalh  214  cuses  and  54  di-allis.  This  year  the  last  CHse 
occurred  on  Septeniher  28tli,  that  is.  we  have  gone  over 
two  months  without  a  single  case  or  death  belonging  to 
Havana."  This  record  has  been  continued  since,  and  the 
clly  of  Havana  Ima  ceased  to  be  one  of  the  endemic  foci 
of  the  disease  under  consideration. 

The  board  for  the  stddy  of  yellow  fever  in  tlic  laiaml 
of  Cuba  was  appointed  upon  my  recommendation  and 
received  its  instructions  from  me.  It  was  constituted  as 
follows:  Major  Waller  Heed,  surgeon  U.S.A.,  Dr.  James 
Carmll,  contract  surgeon  U.S.A.  (now  assistant  surgeon 
D.ti.A.),  Dr.  A.  Agramonte,  contract  surgeon  U.S.  A.,  and 
Dr.  Jesse  W.  Lazear.  contract  surgeon  U.S.A.  The 
demonstration  lluic  yellow  fever  Is  trauBraitted  by  in- 
fected mustiuitoes  was  made  during  the  atitnmer  of  1900 
and  announced  in  a  "  Prcliminarj-  Note  "  rtad  at  the  meet- 
ing of  Ibc  American  Public  Health  Aasociation,  October 
S2d.  1900.  The  conclusions  of  this  board  have  been  fully 
confirmed  by  Ihe  commission  sent  by  the  French  Gnvom- 
meot  in  1901  to  investigate  yellow  fever  In  Rio  Janeiro. 
This  commission  found  that  the  blood  serum  of  yellow- 
fever  patients  is  virulent  up  to  the  third  day  of  the 
disease,  but  not  later.  The  virus  passes  with  the  serum 
through  a.  Chninborlain  filter  (bougie  F).  This  is  in  ac- 
cord with  the  ri'sults  olilalned  by  Major  Reed  and  his 
associates,  who  found  that  blood  scrum  from  a  yellow. 
fever  patient,  obtained  during  the  first  three  days  of  the 
disease,  when  passed  through  a  Berkefeld  filter  still  con- 
tains the  specific  Infi'clious  agent,  as  proved  by  success- 
ful inoculations  in  susceptible  individuals. 

These  results  are  in  accord  with  my  own  conclusions, 
reached  after  extendt^d  investigations  made  in  Culia.  in 
Brazil,  and  in  Mexico  (in  1878, 1887,  ISSH,  and  1880).  In 
my  final  repfirl  I  say  : 

"Tlie  specific  caiise  of  yellow  fever  has  not  yet  been 
demonstnited. 

"It  is  demonstrated  that  micro-organisms  capable  of 


development  in 

bacteriologists,  a 

yellow-fever  cadaversin  exceptional  cases,  when  cultures 

are  made  very  soon  after  deatli." 

The  inference  from  Hltratiou  experiments  considered  in 
connection  with  the  fact  thai  it  has  not  been  possible  to 
demonstrate  the  presence  of  a  specific  micro-organism  in 
the  virulent  blood  of  yellow-fever  patients  appears  to  be 
that  the  germ  of  yellow  fever  is  so  minute  as  to  be  ultra' 
microscopic. 

Yellow  fever  prevailed  almost  annually  in  some  of  the 
other  seaports  of  the  island  of  Cuba  prior  to  the  American 
occupation  of  that  island,  especially  In  Matanzas,  CIcu- 
fuegos,  Santiago  de  Cuba,  and  Manzanillo. 

Vrm  Cmt.  the  principal  seaport  on  the  gulf  coast  of 
Mexico,  is  also  the  principal  endemic  focus  of  yellow 
fever  upon  this  coast.  According  to  Hlnemann,  the  first 
epidemic  occurred  in  1699.  a  year  in  which  yellow  fever 
was  widely  prevalent  In  the  West  Indies,  and  in  which 
it  prevailed  for  the  first  time  as  an  epidemic  in  the  city 
of  Philadelphia. 

Tlie  following  table,  which  I  copy  from  a  pajier  by  Dr, 
Zacttrias  R.  Molina,  a  meilical  officer  of  the  Mexican  army 
who  has  for  a  number  of  years  been  on  duty  in  the  Mili- 
tary Hospital  at  Vera  Cruz,  shows  the  continued  preva- 
lence  of  the  disease  in  that  city  during  a  period  of  nearly 
fifteen  years: 
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Tliere  is  uo  evidene  of  continued  prevalence  at  other 
towns  upon  Ihe  Mexican  Coast,  hut  epidemics,  which 
have  usually  been  traced  to  importation  from  Vera  Cruz, 
have  occurred  at  Miiliimoiii»,  at  Tampieo,  at  Tuxpaa,  at 
Ccivipeehe.  and  at  Mamamilo, 

The  gulf  coast  of  South  America,  and  especially  the 
English  and  French  settlements  in  Ouiana,  have  been 
frequently  visited  by  epidemics  of  yellow  fever,  and  it  is 
probable  that  the  disease  is  endemic  at  one  or  more  points 
upon  this  coast.  Its  epidemic  prevalence  is  recorded  for 
the  following  years  ot  Demerara  :  1799-96,  1800,  1803, 
1818,  1819,  1S20,  1821.  182.').  1827.  1838,  1831.  1837-39, 
184H5,  185I-.58,  1861-66  (Hirsch). 

In  Venezuela  the  disease  has  prevailed  at  the  capital, 
Cnrnftu,  and  the  neighboring  seaport.  Im  Guayrn. 

In  Central  America  epidemics  have  occurred  at  all  of 
the  principal  seaports:  Panama,  }^irtvbetlo,  BtHit,  iiiea- 

8it.\zii,. — The  Portuguese  author  El  hastiao  da  Rocha 
Pilti  has  given  an  account.  In  his  "  History  of  Portu- 
guese America."  published  in  Llslmn  in  the  year  1730.  of 
an  epidemic  malady  which  prevailed  in  Pernanibuco  in 
the  year  1688,  which  very  piobably  was  yellow  fever. 
This  author  Kays  (Book  Vll-,  p-  \TS  et  »tq.):  ""In  the  year 
1086.  commenced  in  Peniuiubuco  that  terrible  plague 
(contagious  disease,  Bi'cAii)  which  must  be  attributeJtO 
the  sins  of  the  population  of  these  provinces,  corrupted 
liy  the  vices  into  which  they  were  enticed  by  the  wealth 
und  freedom  of  Brazil.  Jlany  causes  are  alleged,  the 
most  worthy  of  attention  being  the  arrival  of  some  bar- 
rels of  meat  which  returned  from  (he  island  of  fiio 
Thome  [St.  Thomas).    These  were  opened  by  a  cooper, 
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who  shortly  afterward  fell  dead.  Soon  after  seyeral  per- 
sons of  bis  family,  to  whom  he  had  communicated  the 
disease,  also  died.  The  epidemic  spread  to  such  an  ex- 
tent amone  the  inhabitants  of  Recipe  (Pemambuco)  that 
the  mortality  exceeded  two  thousand,  which  was  very 
large  in  proportion  to  the  population.  Thence  the  dis- 
ease extended  to  Olinda  and  its  vicinity,  and  very  few 
were  the  persons  who  escaped  it,  such  were  its  virulence 
and  intensity."  The  account  given  by  the  historian  of 
the  clinical  features  of  this  pestilential  disease  is,  of 
course,  very  imperfect,  but  it  seems  to  Justify  the  belief 
that  the  disease  was  really  yellow  fever. 

The  highest  medical  authorities  in  Brazil  agree  that 
yellow  fever  was  not  endemic  in  the  principal  seaports 
of  the  empire  prior  to  the  year  1849,  when  it  was  intro- 
duced into  the  city  of  Bahia  by  the  North  American  brig 
Bnuil^  which  sailed  from  New  Orleans,  where  yellow 
fever  was  prevailing,  and  touched  at  Havana.  Two  of 
the  crew  of  this  bng  died  of  yellow  fever  during  her 
voyage  from  the  latter  port  to  Bahia.  Soon  after  her  ar- 
rival the  disease  made  its  appearance  among  those  who 
had  communicated  with  the  ship,  and  later  on  otlier 
vessels  in  the  harbor.  The  first  case  occurred  a  few  days 
after  the  airival  of  this  brig  (November  8d).  A  part  of 
her  cargo  is  said  to  have  consisted  of  little  luirrels  of  beef 
which  had  become  putrid.  From  Bahia  the  disease  was 
carried  to  Rio  Janeiro,  where  during  the  epidemic  season 
of  1850  it  caused  a  mortality  of  4,160. 

According  to  Professor  Barata,  of  the  Faculty  of  Medi- 
cine of  Rio  Janeiro,  yellow  fever  continued  to  prevail  in 
Brazil  until  the  year  1861,  when  it  disappeared  for  eight 
years,  to  reappear  in  1869-70,  as  the  result  of  a  fresh  im- 
portation. The  Italian  ship  CreoUa  del  PiaUi,  which  had 
touched  at  St,  lago,  where  yellow  fever  was  prevailing, 
is  named  as  the  vessel  which  introduced  the  disease  on 
this  occasion. 

The  mortality  from  the  disease  under  consideration  in 
the  city  of  Rio  from  the  time  of  its  introduction  in  1850 
to  the  year  1886,  is  shown  by  the  following  table : 


Mortality. 

Mortallt 

1850 

4,160 

1869 

. . .  ....  £i\ 

1851 

475 

1870 

1,117 

1852 

1,948 

1871 

8 

1853 

853 

1872 

102 

1854 

21 

1873 

8,659 

1855 

0 

1874 

829 

1856 

0 

1875 

1,292 

1857 

1,425 

1876 

3,317 

1868 

800 

500 

1877 

282 

1858 

1878 

1,174 

1860 

1,249 

1879 

974 

1861 

347 

1880 

1,433 

1862 

12 

0 

1881 

219 

\mi 

1882 

1883 

95 

1864 

0 
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1865 

0 

1884 

618 

1866 

0 

1885 

278 

1867 

0 

1886 

i,a97 

1868 

0 

In  1855  yellow  fever  is  said,  by  Hirsch,  to  have  pre- 
vailed extensively  in  Brazil,  although  this  was  not  an 
epidemic  year  in  Rio  Janeiro.  The  following  year  it  ex- 
tended along  the  Amazon  far  into  the  interior  of  the 
country.  The  years  of  greatest  epidemic  prevalence 
since  that  date  have  been  1859-60,  1862,  1869-70,  1872- 
73,  1875-77  (Hirsch). 

From  Brazilian  ports  the  disease  has  occasionally  been 
introduced  into  the  cities  at  the  mouth  of  the  Rio  de  la 
Plata,  and  has  there  caused  great  loss  of  life.  The  first 
epidemic  at  Montevideo  was  in  1857,  and  it  was  again 
introduced  into  this  city,  from  Pemambuco,  in  1872.  It 
prevailed  in  the  city  of  Buenos  Ayres  in  1858  and  in  1870. 

Yellow  fever  is  said  to  have  been  conveyed  to  the 
Pacific  coast  of  South  America  by  a  party  of  German 
emigrants,  who  landed  at  Callao,  Peru,  in  1854.  The 
disease  spread  from  this  port  to  the  capital,  and  in  the 
course  of  the  next  two  or  three  years  to  the  principal 
towns  upon  the  Peruvian  coast,  where  it  continued  to 
prevail  up  to  the  year  1869. 

Chili,  up  to  the  present  time,  has  remained  exempt 
from  the  disease  (Hirsch). 


Upon  the  West  Coast  of  Africa  the  headquarters  of 
yellow  fever  is  that  portion  of  the  coast  which  belongs 
to  the  province  of  Sierra  I^eone,  and  epidemics  at  other 
points  upon  the  African  coast  have  frequently  been 
traced  to  this  locality.  It  seems  very  doubtful,  how- 
ever, whether,  as  some  authors  suppose,  this  is  really  the 
original  source  of  the  disease.  The  French  authors 
Berenger-Feraud  and  Bourru  both  call  attention  to  the 
fact  that  we  have  no  account  of  the  disease  prior  to  the 
year  1778,  although  the  African  coast  was  discovered 
and  colonized  long  before  the  discovery  of  the  West  In- 
dies; and  that,  on  the  other  hand,  the  early  settlers  in 
these  islands  suffered  from  a  pestilential  malady  which 
very  probably  was  yellow  fever. 

At  St.  Louis  (Senegal)  an  epidemic  occurred  in  1778, 
and  this  is  the  first  outbreak  of  the  disease  of  which  we 
have  any  reliable  information  in  this  portion  of  the 
world.  The  disease  in  this  instance  is  said  by  Schotte  to 
have  been  imported  from  Sierra  Leone,  where  epidemics 
are  recorded  to  have  occurred  during  the  past  centur>'  in 
1816,  1823,  1825,  1829-30,  1837-89,  1845-47,  1859.  1862, 
1864,  1865-66,  1868,  1878  (?)  (Hirsch).  Frequent  epi- 
demics have  also  occurred  at  Senegambia,  and  the  disease 
has  prevailed  upon  the  Gold  Coast  (1852,  1857,  1862),  the 
Congo  Coast  (1816,  1860,  1862,  1865).  at  the  Cape  Verde 
Islatids  (\ti46,  1862,  1868),  and  the  Canary  Islands  (1701, 
1771,  1810,  1846,  1862). 

In  Europe  the  ravages  of  yellow  fever  have  been  re- 
stricted mainly  to  the  Iberian  peninsula.  This  is  due,  no 
doubt,  to  the  frequent  intercourse  between  Spain  and 
Portugal  and  the  West  Indian  ports,  in  which  the  disease 
is  most  prevalent,  and  to  tlie  fact  that  the  summer  tem- 
perature of  these  countries  is  favorable  for  the  epidemic 
extension  of  the  disease;  whereas  the  more  northern  por- 
tions of  Europe  are  practically  outside  of  the  yellow - 
fever  zone. 

The  first  epidemic  in  Spain  occurred  in  the  year  1700, 
at  Cadiz.  This  city  also  suffered  in  1730-31,  1733-34. 
1764,  1780,  1800,  1804,  1810,  1819-21.  The  epidemics  of 
1800,  1810,  and  1819  were  not  limited  to  the  city  of 
Cadiz,  but  the  disease  extended  to  the  interior  and 
caused  a  considerable  loss  of  life  in  the  provinces  of 
Granada  and  Andalusia,  and  also  in  some  of  the  towns  of 
Murcia  and  Catalonia — especially  in  Barcelona,  from 
which  citv  the  disease  was  conveyed  to  the  island  of 
Majorca  during  the  last  epidemic.  No  widespread  epi- 
demic has  occurred  in  Spain  since  1821,  but  local  out- 
breaks, as  a  result  of  importation  from  the  West  Indies, 
have  occurred  in  Gibraltar  (1828),  Barcelona  (1870),  and 
Madrid  (1878). 

The  first  epidemic  at  Lisbon  was  in  1723,  a  second  was 
inaugurated  in  1856,  and  during  the  following  year 
developed  into  a  devastating  scourge  which  extended  to 
the  towns  of  Belem,  Olivaes,  and  Almada. 

In  Italy  yellow  fever  has  only  once  effected  a  tem- 
porary lodgment — at  Leghorn,  in  1804,  into  which  city  it 
was  imported  from  Spain. 

Ships  with  yellow  fever  on  board  have  occasionally 
arrived  at  English  and  French  ports,  but  local  conditions 
have  apparently  not  been  favorable  to  an  extension  of  the 
disease,  except  to  a  limited  extent  at  Brest,  in  1856,  at 
St.  Nazaire,  in  1861,  and  at  Swansea  (Wales),  in  1864. 

Bahama  Islands. — Yellow  fever  prevailed  as  an  epi- 
demic at  Nassau  in  1861,  1862,  1863,  and  in  1869. 

According  to  Hii-soh,  yellow  fever  prevailed,  to  a 
limited  extent,  at  Halifax  (latitude  44°  26 ),  in  1861,  and 
at  Quebec  (latitude  46"  50  ),  in  1805. 

Prevalence  op  Yellow  Fever  in  the  United 
States. — Aew  Hampshire. — Portsmouth  is  the  most 
northern  point  in  the  United  States  which  has  suffered  an 
epidemic  of  yellow  fever.  In  1798,  and  again  in  1802, 
during  which  year  the  disease  was  epidemic  in  New  York 
and  in  Philadelphia,  it  was  also  epidemic  in  this  city. 

Massachusetts. — In  1693  an  English  expedition  sailed 
from  Boston  for  the  purpose  of  taking  from  the  French 
the  island  of  Martinique.  The  expedition  failed  in  its 
object  and  returned  to  Boston  on  June  17th,  with  yellow 
fever  on  board  the  vessels  of  the  fieet.     Hutchinson,  in 
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hU  "History  of  MassacbuMtls  Bay,"sa;8tbe  mortality 
smoDK  the  sailors  had  been  1,800,  out  of  a  total  stri'iiglb 
of  3.  too.  anil  ibat  oiu  of  the  same  number  of  soldiera  ibe 
loss  vas  1.800.  Hu  slates  tbat  the  disease  spread  from 
tbe  fleet  to  tbe  town,  and  that  mauv  families  left  town 
aod  resided  in  tbe  country  until  tlic  infection  bad  ceased. 
This  is  tbe  first  authentic  account  of  tbe  occurrence  of 
yellow  fever  within  tbe  preseDt  llmils  of  the  United 
Stales.  In  1T90  the  disease  prevailed  to  a  limited  extent 
in  Boston  and  in  Newburypoil.  In  17B8  It  prevailed  ns 
an  epidemic  in  Boston,  where  tbe  mortality  was  200.  and. 
in  1803.  60  fatal  cases  occurred  in  the  same  city.  Sonie 
cases  also  occurred  in  the  years  1800.  1810.  and  18.58. 

Rhode  /»[ii»(i.— Tbe  city  of  Providence  was  several 
times  visited  by  yellow  fever  during  the  latter  part  of 
tbe  eighieentb  and  tbe  beginning  of  the  lust  century 
— 17B4.  1705  (mortality  45),  IT07  (mortality  45),  1800. 
1805.  The  disease  prevailed  at  Newport  in  1708.  and  at 
Bristol  in  17DT. 

Conittcticul. — Tbe  disease  prevailed  at  New  London  in 

1703,  and  again  in  1708,  when  tlie  mortality  was  81. 
Hirscb  reoonls  tlic  occurrence  of  the  disease  at  New 
Haven  in  1743,  1704,  nod  1805;  at  Middletown  id  1830; 
at  Chatham  in  1706,  and  at  Hartford  In  1700. 

Sew  Tork; — Kpidemica  of  greater  or  less  e.ttent  have 
occurred  in  Sew  York  City  and  its  immediate  vicinity  in 
1603,  1703,  1748  (mortality  217),  1746,  1762,  17B1.  1704, 
1705  (mortality  780).  17B8  [mortality  3.080),  1780  (mor- 
tality 76),  1800.  1801.  1803  (mortality  700).  1805  [mortal- 
ity 840).  1800.  1810,  1822  (mortality  230).  1848,  18.'>8, 
18i>4.  1856,  1870  (mortality  40). 

Aew  Jeripy. — Hirsch  records  the  following  local  epi- 
demics: Bridgetown.  1708,  Chews,  1708,  Woodbury, 
1798.  Perth  Amboy.  1811, 

ftnmyitvi Bid. —According  to  la  Roche  "the  earliest 
onset  of  tbe  disease  occurred  in  ISUO.  when  Phi  lade  Ipbia, 
then  but  seventeen  years  of  age,  was  little  more  in  point 
of  extent  than  an  onliuary  country  town."  There  are  no 
medical  accounts  of  this  epidemic,  but  there  is  no  doubt 
as  lo  the  nature  of  tbe  disease,  which  caused  a  mortality 
of  320  in  the  new  city,  estimated  to  have  contained  less 
than  four  thousand  iiiliabitants.  The  next  epidemic  in 
Philadelphia  occurred  In  I74I,  when  tbe  mortality  was 
850.  Subsequent  epidemics  occurred  iu  1747.  17113,  1793 
(mortality  4,041),  17S4.  1707 [mortality  l.SOOj,  1708  [mor- 
tality 8.500),  1709  (tnortalily  1.000).  1803  (mortality  307), 
1803  {mortality  105),  1805  (mortality  400),  1810,  1820 
(mortality  88).  1853  (mortality  128),  1870  (mortality  18). 

Delaware.— la  the  epidemic  of  1708  tbe  city  of  Wil- 
mington suffered  a  loss  of  350. 

Maryland. — Epidemics,  for  the  most  part  of  limited 
extent,  liave  occurred   In   Baltimore  In  the  years  1788, 

1704.  1797.  1708,  1799,  1800.  1802,  1619,  1820.  1831.  1832, 
1868,  1870. 

Virffinin. — At  Norfolk  epidemics  are  recorded  as  fol- 
lows: 1737,  1741,  1704.  1705,  1797.  1709,  180O  (mortality 
250).  leOl,  1821,  1826,  18.55  (mortality  1,807).  An  epi- 
demic occurred  at  Petersburg  in  1798,  and  at  Alexandria 
in  1808.  At  Portsmouth  the  disease  prevailed  in  1852, 
1864,  and  1855  (mortality  1.000). 

Nortli  6'arrfinrt.— Wilmingtqn.  1796,  1800,  1831,  1863 
(mortality  446);  Newbem,  1700,  1864  (mortality  700); 
Beaufort,  1854.  1864  (mortality  68).  1871;  Washington. 
1800;  Smithville,  1803. 

lynilh  Carolina. — Tbe  first  epidemic,  of  which  we  have 
any  account.  In  Charleston.  occuiTcd  in  169S;  from  this 
time  epidemics  have  been  numerous,  and  duilug  the  first 
balf  of  the  present  century  the  physicians  of  Charleston 
senerally  considered  tbe  disease  endemic  in  tbat  city. 
That  it  was  not  seems  to  be  deinonslmted  by  Che  immu- 
nity enjoyed  since  1871.  an  immunity  which  is  probably 
due  to  tlic  diminished  commerce  with  infected  ports  in 
the  West  Indies,  and  to  a  more  cfflcient  qunrantiue  ser- 
vice, since  tbe  fact  has  been  recognized  tliat  tbe  disease  is 
not  endemic. 

The  prevalence  of  yellow  fever  in  C^harleston,  during 
the  post  century,  is  shown  in  the  following  table;  re- 
corded epidemics,  prior  to  the  year  1800,  are  ns  follows: 


1603,  1099,  1700,  1703.  1738,  1733,  1784,  1739, 1745.  1748. 
1753.  1755,  1781.  1763,  1788.  1770,  1793,  1704.  179.^,  1706. 
1797,  1708,  1790  (mortality  380).  An  epidemic  occurred 
among  the  troops  Stationed  at  Hilton  Head  in  1863 ;  Port 
Royar  1877  (mortality  35). 

Gtorgia. — At  Savannah  epidemics  are  recorded  in  tbe 
yeara  1800,  1807,  1808,  1817,  1810.  1820,  1827,  1853,  1858, 
1854  (mortality  580).  1868,  1876;  at  St.  Mary's  in  1808 
(mortality  84),  and  In  1854;  at  Augusta  in  1839  and  1854; 
at  Bainbridge  in  1678;  Brunswick,  1870,  1898. 
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Ftorida. — The  principal  seaport,  Pensacola,  has  suffered 
frequent  epidemics  of  yellow  fever.  Tliose  which  oc- 
curred during  tbe  past  century  are  included  in  the  table 
given  above.  Two  epidemics  are  recorded  as  having  oc- 
curred prior  to  the  year  1800—1764  and  176.5.  At  St. 
Augustine  epidemics  occurred  in  1807,  1821,  1838.  1839, 
and  1841 ;  at  Key  West  in  1828,  1H39,  1841,  1802.  1867. 
1873.  1878,  1887.  1890;  at  Jacksonville  in  1657,  1877,  and 
1888;  at  Femandina  in  1877  (mortality  408);  at  Tampa 
in  1830.  18-53,  1871.  1387,  1888:  at  Miami,  1890. 

Alabama. — The  recorded  epidemics  In  Mobile,  prior  lo 
the  year  1800.  were  in  1705,  1765,  and  1786;  subsequent 
epidemics  are  included  in  the  table.  Montgomery,  1SC8 
(mortaiiiy  85),  18.54  (mortality  45),  1855  [mortality  30). 
1873  (mortality  102);  Selma,  1858  [mortality  82);  Flor- 
ence, 1878. 

Mitsimppi. — The  town  of  Biloxi.  on  the  gulf,  has  suf- 
fered from  epidemics  as  follows:  1702,  1889.  1S47,  1853. 
185H.  1878,  1884,  1897;  Pascagoulii,  1847,  1853.  1875. 
1878;  Port  Gibson,  1878;  SbIeldal>i>rougb.  1830,  1839. 
1839;  Port  Adams.  1839,  1853;  Grand  Oulf.  1858;  Nat- 
cber.,  on  the  Mississippi  River,  1817,  1810  (mortality  180), 
1833  (mortality  812),  1825  (mortality  150),  1837,  1830 
(mortalitv  00),  1837  (mortality  380),  1839  (mortality  335), 
1848,  1858. 185S.  1868;  Vicksbur^,  1880, 1841.  1347,  18S3, 
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1855,  1858.  1871,  1873,  1878  (mortality  872);  Jackson. 
1853. 1854, 1878  (mortality  86),  1898;  Holly  Springs,  1878 
(mortality  309);  Greenville,  1878  (mortality  301) ;  Grena- 
da, 1878  (mortality  326);  Canton,  1878  (mortality  180). 
Our  record  docs  not  include  numerous  smaller  places 
which  suflfered  during  the  epidemic  of  1878,  Ocean 
Springs,  1897,  Edwards,  1897. 

Louisiana. — The  first  recorded  epidemic  in  New  Or- 
leans was  in  the  year  1769;  other  outbreaks  prior  to 
the  last  century  were  in  1791,  1798,  1794,  1795,  1796, 
1797,  1799.  The  prevalence  of  the  disease  in  this  city 
subsequent  to  the  year  1800  is  given  in  the  table.  Baton 
Rouge.  1817.  1819,  1822,  1827.  1829,  1837,  1843,  1847. 
1853,  1858,  1878  (mortality  193).  1898,  1899;  Opelousas, 
1837,  1839,  1842,  1853;  St.  Francisville.  1811,  1817,  1819, 
1823.  1827,  1829,  1839,  1843,  1846,  1848,  1853;  Shreve- 
port,  1853, 1873  (mortality  759);  Port  Hudson,  1839, 1841, 
1843,  1853,  1878;  Thibodeaux,  1846,  1853,  1854,  1878; 
Washington,  1837,  1839,  1852,  1853,  1854.  1867;  Morgan 
"City,  1878  (mortality  109).  Numerous  smaller  places 
during  the  epidemics  of  1878  and  of  1878;  Franklin, 
1898,  Alexandria,  1898. 

I'ejc^s. — The  epidemics  at  Galveston  are  included  in 
our  table.  Houston,  1839,  1844,  1847,  1848,  1853,  1854. 
1858,  1859.  1864,  1867,  1870;  Huntsville,  1867  (mortality 
130);  Hempstead,  1867  (mortality  151);  Indianola,  1852, 
1853,  1858,  1859.  1862,  1867  (mortality  80);  La  Grange, 
1867  (mortality  200);  Matagorda,  1862  (mortality  120); 
Navazota,  1867  (mortality  154);  Rio  Grande  City,  1867 
(mortality  150);  Victoria,  1867  (mortality  200);  Brenham, 
1867  (mortality  120);  Calvert,  1867  (mortality  250); 
Chapel  Hill,  1867  (mortality  123);  Columbia,  1867  (mor- 
tality 132);  Brownsville.  1858,  1858.  1862, 1882;  Laredo. 
1903. 

re;i;j<f«««€.— Memphis.  1828,  1863,  1855.  1867,  1873 
(mortality  1,244),  1878  (mortality  5,000),  1879  (mortality 
485);  Chattanooga,  1878  (mortality  135);  Brownsville, 
1878  (mortality  212);  numerous  smaller  towns  in  1878. 

.4rA:^«7i«rt«.— Columbia,  1868;  Fort  Smith,  1823,  Little 
Rock,  1873,  Napoleon,  ia53. 

Kentucky.— BoyvWng  Green,  1878;  Hickman,  1878 
{mortality  153);  Louisville,  1878  (mortality  64). 

0/tiV>.— Cincinnati,  1871,  1873,  1878  (mortality  17); 
•Gallipolis,  1796.  1878  (mortality  18). 

lUinoia.—C&iro,  1873  (mortality  17),  1878  (mortality 
451). 

Missouri.— St.  Louis,  1854,  1865,  1878  (mortality  16): 
New  Design,  1797  (mortality  57). 

Credit  Epidemics  in  the  United  States.  1793. — The  city 
of  Philadelphia,  after  enjoying  an  immunity  from  yellow 
fever  for  thirty -one  years,  suffered  in  1793  a  devastating 
epidemic.  This  epidemic,  no  doubt,  resulted  from  im- 
portation, although  a  clear  history  of  its  introduction 
was  not  maileoul  at  the  time,  and  the  leading  physicians 
of  the  city  were  inclined  to  attribute  it  to  local  origin,  as 
a  result  of  unsanitary  conditions  in  connection  with  an 
unusually  high  temperature.  La  Roche  says :  '*  Dr.  Rush 
and  others  laid  great  stress  on  a  quantity  of  damaged 
coffee  which  was  exposed,  during  the  latter  part  of  July, 
in  a  place  (on  a  wharf  and  in  the  adjoining  dock)  and 
under  circumstances  which  favored  decomposition.  Its 
smell  was  highly  putrid  and  offensive,  insomuch  that  the 
inhabitants  of  the  houses  in  Water  and  Front  streets, 
who  were  near  to  it.  were  obliged  in  the  hottest  weather 
to  exclude  it  by  shutting  the  doors  and  windows.  Even 
persons  who  only  walked  along  those  streets  complained 
of  intolerable  fetor,  which,  upon  inquiry,  was  constantly 
traced  to  the  putrid  coffee." 

As  usual,  the  early  cases  were  not  recognized  as  yel- 
low fever.  Dr.  Rush  sjiys:  "The  report  of  a  malignant 
and  fatal  fever  being  in  town  spread  in  every  direction, 
but  it  did  not  gain  universal  credit.  Some  of  those 
physicians  who  had  not  seen  patients  in  it  denied  that 
any  such  fever  existed,  and  asserted  (though  its  mortal- 
ity was  not  denied)  that  it  was  nothing  but  the  common 
annual  remittent  of  the  city.  Many  of  the  citizens 
joined  the  physicians  in  endeavoring  to  discredit  the  ac- 
count I  had  given  of  this  fever,  and,  for  a  while,  it  was 


treated  with  ridicule  or  contempt.  Indignation  in  some 
instances  was  exerted  against  me. ''  History  has  repeated 
itself,  in  this  particular,  many  times  in  subsequent  epi- 
demics. The  early  cases,  even  in  cities  like  New  Or- 
leans, where  the  physicians  are  well  acquainted  with  the 
disease,  are  frequently  called  by  some  other  name — 
** bilious  fever,"  "pernicious  fever,"  ^malarial  fever," 
etc. — and  the  physician  who  first  ventures  to  name  the 
prevailing  disease  "  yellow  fever"  is  treated  with  ridicule 
or  with  indignation. 

It  was  not  until  the  middle  of  August  that  a  rapid  suc- 
cession of  fatal  cases  convinced  the  physicians  of  the 
city  that  the  fatal  West  Indian  pestilence  was  again  pres- 
ent in  Philadelphia. 

The  presence  of  the  disease  was  officially  recognized 
on  the  22d  of  August,  when  the  mayor  of  the  city  gave 
orders  for  the  cleaning  of  streets  and  general  purification 
of  the  city.  The  disease  continued  to  extend  until  early 
in  October,  when  it  reached  its  height.  It  did  not  cease 
entirely  until  about  the  8th  of  November.  During  this 
short  season  of  prevalence  it  caused  an  enormous  mortal- 
ity, distributed  as  follows:  "August,  325;  September, 
1,442;  October,  1,976;  November.  118"  (La  Roche). 

The  population  of  the  city  at  this  time  is  estimated  to 
have  been  a  little  more  than  40,000.  which  gives  a  mor- 
tality of  ten  per  cent,  of  the  total  population  (total  mor- 
tality 4,040).  As  more  than  12,000  of  the  inhabitants 
fled  from  the  city,  the  proportion  of  those  who  were  at- 
tacked is  very  great.  La  Roche  estimates  the  total  num- 
ber of  cases  at  11,000. 

1797.— The  epidemic  of  this  year  in  the  city  of  Phila- 
delphia was  less  extended  and  less  fatal.  The  whole 
number  of  deaths  is  estimated  to  have  been  about  1,300. 
The  disease,  as  usual,  commenced  in  the  vicinity  of  the 
wharves  (about  the  end  of  July).  Unsanitary  conditions, 
described  by  physicians  who 'were  witnesses  of  the  epi- 
demic, furnished  the  favorable  local  nidus  for  the  exotic 
germ,  which,  according  to  a  report  of  the  College  of 
Physicians  of  Philadelphia  made  in  response  to  a  request 
from  the  governor,  was  imported  by  two  vessels,  one 
from  Havana  and  the  other  from  Port  au  Prince.  In  this 
report  the  College  of  Physicians,  contrary  to  the  prevail- 
ing popular  opinion  and  that  of  many  prominent  physi- 
cians, took  the  ground  that  the  unsanitary  local  con- 
ditions were  simply  secondary  or  accessory  causes,  and 
recommended  "a  more  stringent  system  of  quarantine 
regulations,  as  the  most  effectual  means  of  preventing 
the  recurrence  of  the  disease  "  (La  Roche). 

1798. — The  epidemic  of  1797  was  followed  the  next 
year  by  a  still  greater  one,  which  was  not  confined  to  the 
city  of  Philadelphia  alone.  The  disease  prevailed  also 
in  Boston  (mortality  200),  in  Portsmouth,  N.  H.  (mortal- 
ity 100),  in  Newport,  R.  I.  (mortah'ty  2).  in  New  Lon- 
don. Conn,  (mortality  81),  in  New  York  (mortality  2,080), 
in  Wilmington,  Del.  (mortality  250),  and  in  Charleston, 
S.  C.  The  mortality  in  Philadelphia  was  3,645.  distrib- 
uted as  follows:  August,  626;  September.  2,004;  Octo- 
ber, 943;  November  (from  the  1st  to  the  5th),  72.  The 
mortality,  in  proportion  to  the  number  of  cases,  in  the 
city  of  Philadelphia,  was  enormous,  being,  according  to 
Ija  Roche,  about  as  1  to  1.27  of  those  attacked,  or  nearly 
eighty  per  cent.  This  is  accounted  for  partly  by  the  fact 
that  the  better  clas.ses  of  the  community  left  the  city  as 
soon  as  possible  after  the  outbreak  of  the  disease,  and 
the  cases  which  occurred  were  consequently  among  the 
poorer  classes,  who  inhabited  the  worst  portions  of  the 
city.  The  prevailing  ideas  as  to  the  treatment  of  fevers 
by  depleting  measures,  were  doubtless  responsible  to 
some  extent  for  the  excessive  mortality.  "The  College 
of  Physicians,  faithful  to  the  theory  so  long  entertained 
by  it  in  relation  to  the  cause  of  the  disease,  as.signe<l  to 
the  epidemic  this  year,  as  it  had  done  to  those  of  preced- 
ing seasons,  a  foreign  origin  "  (I^  Roche). 

1802. — An  epidemic  of  smaller  proportions  prevailed 
in  the  year  1802,  causing  a  mortality  in  Boston  of  60,  in 
Philadelphia  of  307,  in  Wilmington  of  86,  in  Charleston 
of  96.  The  disease  alj^o  prevailed  '*  extensively  "  in  Bal- 
timore, but  no  record  of  mortality  is  given.     The  preva 
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leDce  of  the  disease  at  the  seaports  meutioned,  especially 
before  the  time  of  railroad  commuDication,  is  not  to  be 
ascribed  to  an  extension  from  one  to  the  others,  or  to  ^  an 
epidemic  constitution  of  the  atmosphere  " ;  but  it  doubt- 
less occurred,  for  the  most  part,  as  a  result  of  independ- 
ent importation  from  the  usual  source  of  the  disease — the 
West  Indies.  Thus  we  find  that  in  1802,  while  Boston 
and  Philadelphia  suffered  epidemics,  New  York,  lying 
between  the  two  infected  points,  was  free  from  the  dis- 
ease (two  cases  only  are  reported). 

1853. — Pussing  over  the  minor  epidemics,  for  the  most 
part  limited  to  a  single  city,  or  by  coincidence  merely  to 
two  or  more  distant  seaports,  we  come  to  the  epidemic  of 
1858,  which  extended  through  portions  of  the  States  of 
Horida,  Alabama,  Louisiana,  Mississippi,  Arkansas,  and 
Texas.  The  towns  which  suffered  in  Florida  were  Pen- 
sacola,  Milton,  and  Tampa.  In  Alabama,  Mobile  (mor- 
tality 115),  Cahawba,  Citronelle,  Demopolis,  Fulton, 
Hollywood.  Montgomery  (mortality  85),  Selma  (mortality 
82),  were  the  principal  towns  visited  by  the  scourge.  In 
Louinana  the  disease  prevailed  at  New  Orleans,  with  a 
mortality  of  7,970,  at  Alexandria,  Algiers,  Bay  St.  Louis, 
Bayou  »Gira,  Centreville,  Clinton,  Coultierville,  Franklin, 
Opelousas,  Pattersonville,  Plaquemine,  Shreveport,  Thi- 
bodeaux,  Trenton,  Washington,  and  various  smaller 
places.  In  Mimssippi,  Biloxi,  Brandon,  Clinton,  Grand 
Oulf,  Greenwood,  Jackson,  Natchez,  Pascagoula,  Pass 
Christian,  Port  Gibson.  Washington,  WoodvUle,  Yazoo. 
In  Arkansas,  Columbia,  Grand  Lake,  Napoleon.  In 
Texas,  Brownsville,  Cypress  City,  Galveston.  Hockley, 
Houston,  Indianola,  Liverpool,  Richmond,  Saluria. 

1867. — The  epidemic  of  this  year  was  widely  extended 
in  the  State  of  Texas.  The  first  recognized  case  in  New 
Orleans  occurred  on  the  10th  of  June.  The  total  mortal- 
ity in  this  city  was  8, 093.  Other  towns  visited  in  Louis- 
iana were  New  Iberia  and  Opelousas.  In  Texa^  the  first 
cases  occurred  at  Galveston  on  the  26th  of  June,  and  the 
total  mortality  in  this  city  was  1,150.  Other  places 
visited  by  the  epidemic  were  Alleyton,  Anderson,  Aus- 
tin, Bastrop,  Brenham,  Calvert  (mortality  250),  Chapel 
Hill  (mortality  128),  Corpus  Christi,  Danville,  Goliad, 
Hempstead  (mortality  151),  Huntsville  (mortality  180), 
Independence,  Indianola  (mortality  80),  La  Grange  (mor- 
tality 200),  Liberty,  Millican,  Navazota  (mortality 
154),  Old  town.  Port  Lavacca,  Rio  Grande  City  (mortal- 
ity 150),  Victoria  (mortality  200). 

1878. — Florida.  Alabama.  Mississippi,  Louisiana,  and 
Texas  again  suffered  from  an  epidemic  of  yellow  fever 
in  the  year  1873.  At  Pensacola,  Fa.,  the  first  recorded 
cases  occurred  August  6tli,  and  the  total  mortality  was 
61.  In  Alabama  the  disease  appeared  at  Mobile  on  the 
21st  of  August,  and  the  total  mortality  was  but  27; 
Montgomery  suffered  a  loss  of  102.  In  Louisiana  the 
mortality  in  the  city  of  New  Orleans  was  only  225,  al- 
though the  epidemic  had  its  origin  in  this  city.  It  was 
imported  by  the  Spanish  bark  Valparaiso,  which  sailed 
from  Havana,  June  15th.  in  ballast;  arrived  at  the  New 
Orleans  quarantine  station  June  24th ;  was  detained  two 
days,  and  came  to  the  city  June  26th.  The  first  case 
was  the  mate  of  this  vessel,  who  was  taken  sick  on  board 
July  4th,  while  she  was  lying  at  the  wharf.  But  fcr  the 
sickness  and  death  of  the  mate  of  the  Valparaiso,  the 
origin  of  this  epidemic  would  have  remained  obscure, 
and  the  believers  in  the  local  origin  of  the  disease  would 
have  had  a  strong  case,  for  no  other  cases  of  the  disease 
occurred  on  the  Valparaiso.  This  is  explained  by  the 
fact  that  the  crew  consisted  of  acclimated  Spaniards,  and 
the  mate  seems  to  have  been  the  only  susceptible  person 
on  board  who  could  serve  as  a  test  of  the  infection  of  the 
vessel  at  her  port  of  departure.  From  New  Orleans  the 
disease  was  carried  to  Memphis  by  the  river  steamer  Bee. 
It  caused  a  mortality  in  this  city  of  2,000.  River  steam- 
ers from  New  Orleans  also  earned  the  disease  to  Shreve- 
gort,  La.,  where  the  mortalit}'  was  759.  From 
hreveport  a  refugee  fled  to  the  town  of  Calvert,  Texas, 
where  he  was  taken  sick  and  died ;  an  epidemic  followed 
with  a  total  mortality  of  125.  The  disease  was  also  in- 
troduced by  refugees  to  the  town  of  Marshall,  Texas, 
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where  86  deaths  occurred.  The  epidemic  of  this  year  at 
Pensacola,  Fla.,  was  due  to  an  independent  importation, 
by  the  ^ip  Golden  Dream,  and  Montgomery,  Ala., 
became  infected  tlirough  refugees  from  Pensacola. 

1878. — The  last  extensive  epidemic  of  yellow  fever  in 
the  United  States  is  that  of  1878,  which  invaded  133 
towns,  and  caused  a  mortality  of  15,984,  out  of  a  total 
number  of  cases  exceeding  74,000. 

The  origin  of  this  epidemic  was  traced  by  the  president 
of  the  Louisiana  State  Board  of  Health  (Chopin)  to  the 
steamer  Emily  B.  Souder,  which  arrived  from  Havana 
May  23d.  and  was  moored  at  the  foot  of  Calliope  Street, 
New  Orleans.  Dr.  Chopin  says.  "  The  first  cases  of  yel- 
low fever  in  New  Orleans  in  1878  were,  undoubtedly, 
two  of  the  officers  of  the  above  steamship,  namely, 
Clarke,  the  purser,  and  Elliott,  one  of  the  engineers. 
Infected  centres  were  developed  in  the  vicinity  of  the 
houses  in  which  these  men  were  sick,  but  not  until  after 
an  interval  of  several  weeks,  during  which,  probably 
owing  to  unfavorable  conditions  as  to  temperature,  the 
*  germs*  remained  dormant,  or  at  least  multiplied  so 
slowly  as  not  to  cause  an  outbreak  of  the  disease." 

Fortunately,  this  great  epidemic  has  been  carefully 
studied  by  a  **  Board  of  Experts,  authorized  b^  Con- 
gress,** and  we  have  a  very  complete  history  of  its  geo- 
graphical extension,  and  of  the  deadly  results  which 
marked  its  course.  The  following  data  are  from  the 
report  of  this  "Board  of  Experts." 

Louisiana. — New  Orleans  mortality,  4,600;  Allemands 
Station,  17;  Baton  Rouge,  198;  Bayou  Cypre,  7;  Ber- 
wick City,  7;  Buras  Settlement,  3;  Clinton,  15;  Delhi, 
84;  Delta,  47;  Donaldson ville,  71;  Qretna.  53;  Ham- 
mond, 5;  Henderson,  18;  Houma,  6;  Jesuits  Bend,  2; 
Labadieville,  24;  La  Fourche,  26;  Lagonda  and  other 
plantations,  42;  Morgan  City,  lOO;  Napoleon  ville,  8; 
Paincourtville.  15;  Pattersonville,  47;  Pilot  Town,  17; 
PUquemine,  125  ;  Ponchatoula,  3 ;  Port  Eads,  13 ;  Port 
Hudson,  11;  St.  Bemaixi  Parish,  7;  Tangipahoa,  50; 
Thibodeaux,  65;  Teche  Country  plantations,  81. 

Tennessee. — Bartlett,  9;  Brownsville,  212;  Chattanoo- 
ga, 135;  Colliersville,  56 ;  Germantown,  85;  Grand  Junc- 
tion, 74;  La  Grange,  87;  Martin,  40;  Mason,  24;  Mem- 
phis, 5,000;  Milan,  12;  Moscow.  35;  Nashville.  6  (all 
imported  cases) ;  Paris  and  suburbs,  23;  Somerville,  67; 
While  Station.  50;  Williston,  11. 

Alabama. — Decatur,  44;  Florence.  50;  Huntsville,  12; 
Leighton,  1 ;  Mobile,  90 ;  St«venson,  6 ;  Town  Creek,  4 ; 
Tuscaloosa,  2;  Tuscumbia,  31. 

Mississippi. — Bay  St.  Louis,  82;  Benton,  1;  Biloxi,  45; 
Bolon.  34;  Bovina.  7;  Brown's  plantations,  4;  Canton, 
180;  Vicinity  of  Canton,  47;  Dry  Grove,  41;  Friar's 
Point,  7;  Gainsville,  2;  Goodrich  Landing,  12;  Green- 
ville, 801;  Grenada  and  vicinity,  343;  Horn  Lake,  2; 
Handsboro,  16 ;  Hernando,  80;  Holly  Springs,  309 ;  luka. 
3:  Jackson,  86;  Lake.  86;  Lebanon,  10;  Livingston,  10; 
McComb  City,  21;  Meridian,  91;  Mississippi  Citv,  15; 
Ocean  Springs,  30 ;  Osyka,  45;  Pass  Christian,  23;  Pearl- 
ington,  24;  Fort  Gibson,  115;  Country  about  Port  Gib- 
son, 150;  Refuge  Landing,  11;  Rocky  Springs,  38, 
Scranton,  20;  Stoneville.  15;  Spring  Hill,  6;  Sulphur 
Springs,  5;  Senatobia,  7;  Terrene,  4;  Vicksbure,  872; 
Vicinity  of  Vicksburg,  300 ;  Water  Valley,  64 ;  Winona, 
3 ;  Winterville  and  vicinity,  26 ;  Yazoo  City.  9. 

Kentucky.— BovrXmgQreen,  19;  Hickman,  153;  Louis- 
ville, 64  (mostly  refugees). 

Ohio. — Cincinnati,  17  (refugees) ;  Gallipolis,  18. 

Illinois. — Cairo,  51. 

Missouri. — St.  Louis,  16  (Quarantine  near  St.  Louis). 

In  1897  yellow  fever  again  prevailed  quite  extensively 
in  several  of  the  Southern  States.  The  epidemic  had  its 
origin  at  Ocean  Springs,  Miss.  Cases  occurred  in  42 
localities,  the  total  number  reported  having  been  4.325. 
with  a  mortality  of  484.  In  Mississippi  the  largest  num- 
ber of  cases  occurred  at  Biloxi,  Edwards,  Scranton,  and 
Ocean  Springs ;  in  Alabama  the  principal  centres  of  in 
fection  were  Mobile,  Montgomery ,  Whistler,  and  Floura- 
ton;  in  Louisiana  New  Orleans  furnished  by  far  the 
greater  number  of  cases  (mortality  275). 
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Altliough.  In  the  light  of  our  present  knowledge.  It 
would  appear  that  the  preveutioQ  of  yellow  fever  should 
be  a  comparatively  easy  matter,  and  ft  has  In  fact  been 
eradicatctl  from  tlie  city  of  Havana,  which  for  years  was 
one  of  its  principal  endemic  foci,  areceut  (1898)  epidemic 
wlthiii  the  limits  of  the  United  Slates,  at  L«redo,  Texas, 
indicates  that  the  history  of  yellow  fever  in  this  country 
may  not  yet  be  completed.  There  can  !«  no  doubt,  how. 
ever,  that  the  extension  of  this  disease  could  be  absolute- 
ly arrested  if  all  Infected  individuals  could  be  protected 
mim  the  attacks  of  mosquitoes  of  the  species  (S.  fas- 
ciata)  which  serves  as  an  intermediate  host  for  tlie  para- 
site, or  If  all  the  infected  mosquitoea  could  be  promptly 
destroyed.  g^,^  ^  Ster^rg. 

YELLOW  FEVEfl:  SYMPTOMATOLOGY,  MORBID 
ANATOMY,  TREATMENT.-Dbfinition.— Yellow 
fever  is  a  communicable  disease,  imceable  to  populous 
centres  of  the  littoral  of  the  tropical  Atlantic,  and  trans- 
mitted from  man  to  man  by  the  bite  of  the  Stegomyta 
mosquito.  The  chief  features  of  the  disease  are;  (l)a 
fever  of  from  two  to  seven  days'  duration,  characterized 
by  a  sudden  invasion  and  a  fastlgium  of  from  one  to 
four  days'  duration,  followed  by  an  irregular  l3'si3  which 
may  be  interrupted  by  a  secondary  exacerbation :  (2)  a 
steady  fall  of  the  pulse,  commencing  during  the  fastig- 
iunj  and  leading  tu  a  remarkable  slowing  of  the  heart 
beat;  (3)  vomiting;  (i)  jaundice;  (5)  albuminuria;  (6) 
a  tendency  to  stasis  of  the  circulation :  and  (7)  to  hemor- 
rhages. The  lesions  consist  of  parenchymatous  degene- 
rations of  the  liver,  kidney,  and  stomach. 

Qe.neral  Descriftion. — During  the  early  hours  of 
the  rooming  the  patient  awakes  with  a  slight  rigor,  and. 
on  moving,  experiences  vertigo  and  numbness  and  heavi- 
ness of  the  lower  extremities.  This  is  followed  by  nau- 
sea, and  In  some  instances  by  vomiting  of  the  remains  of 
the  last  meal ;  the  temperature  rises  rapidly ;  Frontal 
headache,  rachiatgia,  and  paina  in  the  limbs  develop,  and 
the  pulse  ticcomea  frequent.  The  face  assumes  an  in- 
jected, turgid  appearance;  the  eyes  are  red  and  moist. 
The  patient  looks  like  a  person  who  has  indulged  in  an 
alcoholic  debauch.  During  the  day  the  fever  continues 
to  rise  and  the  patient  complains  further  of  discom- 
fort, pain  or  burning  in  the  epigastrium,  with  sensi- 
tiveness to  pressure.  The  temperature  rises  to  between 
103"  and  103°  F.  aud  the  pulse  to  100  or  110.  After 
six  or  nine  in  the  evening  of  the  first  day  the  tem- 
perature u.sually  falls,  remitting  one  or  two  degrees 
on  the  morning  of  the  second  aay.  After  the  initial 
elevation  of  the  temperature  the  course  of  the  disease 
may  vary  according  to  three  different  types;  the  de- 
scending or  mill!  type,  tlie  continued  type,  and  the  re- 
mitting, complicated  or  secondary  fever  type.  The 
vasu-motor  erethism  will  begin  to  subside,  together  with 
the  painful  symptoms,  after  the  diurnal  elevation  of  tem- 
perature  of  the  second  day,  and  It  is  replaced  either  by 
the  evidences  of  a  gradual  return  to  the  normal,  or  by 
the  signs  of  blood  stasia  with  hemorrhages  from  the 
mucous  membnines.  or  with  the  syndrome  of  a  malignant 
icti'rus.  The  urine  iK'comesalbuminims  on  the  second  or 
third  dav  of  the  disease.  The  mental  attitude  is  usually 
one  of  alertness.  Even  when  the  patient  ii  delirious  the 
expression  of  the  face  Is  apt  to  be  attentlvi',  though  the 
mind  be  utterly  confused  and  tlie  speech  wild.  In  some 
cases  there  is  somnolence.  The  pulse  begins  to  fall  on 
the  second  day.  and  continues  to  fait  even  though  the 
temperature  may  rise.  Ifccovery  is  usually  rapid,  and 
eequehe  are  rare.  Independently  of  the  course  of  the 
temperature  we  mayrecogniKe  certain  types,  such  us  the 
uncomplicatetl.  the  hemorrhagic,  the  icteric,  the  ataxic, 
and.  as  rarer  forms,  the  anuric.  the  dystolic.  and  the  ful- 
minating. The  various  combinations  of  these,  however, 
are  of  too  frequent  occurrence  to  give  them  any  practi- 
cal value.  We  shall  find  it  of  greater  clinical  import  to 
study  the  symptoms  in  detail, 

Ifiiraiiuii. — The  following  table  will  give  the  duration 
of  the  fever  in  2T5  carefully  recorded  cases; 
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From  the  above  table  it  will  be  seen  tint  the  duration 
of  tlie  cases  that  end  in  recovery  is.  in  the  majority  of 
instances,  seven  days;  and  that  fatal  cases  are  more  apt 
to  terminate  on  the  sixth  day.  Cases  of  more  than  ten 
days'  duration  are  comparatively  rare, 

Temperalure.—la  the  classical  descriptions  of  yellow 
fever,  dating  from  the  period  before  the  thermometer 
came  Into  gen- 

flnd  It  stated 
that  a  remis- 
sion, occurring 
about  the  third 
day  of  the  dis- 
ease, Isa  prom- 
inent feature 
of  the  thermic 

Home  authors 
speak  of  this 
disease  as  a  fe- 

oxysma  sepa- 
rated by  the 
so-called  peri- 
od of  calm.  If 
we  disregard 
the  readings  of 
the  thermome- 
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impressed  with  the  accuracy  of  this  descrip- 
As  the  vascular  erethism  of  the  period  of  invasion 
subsides,  there  is  a  marked  change  in  the  appearance  of 
the  patient.  In  grave  cases  there  is  a  tendency  to  sta^; 
at  the  same 
time  Internal 
hemorrhages 
may  be  setting 
in.  Hence  the 
extremities  be- 


'ill 

■  ob- 
serve coolness 
of  the  surface 
with  or  with- 
out moisture. 
But  all  this 
does  not  coin- 
cide necessari- 
ly with  a  fall 
of  the  internal 

In  yellow    fe. 

ver,  as  in  other   no.  a8G.~€nmpcalte  Cbut  otlVeniT  Con  ot 

diseases   in       Tellaw  Fever,  all  Ending  FilallT  on  t^  Slitb 

which  definite      '^^• 
lesions    of    an 

acu(e  cliaracter  set  In  during  the  first  week,  osrillationi 
of  the  temperature,  remisHiuns.  secondary  fevere  occur 
Willi  more  or  less  frequency.  ^Ve  are.  therefore,  not 
surprised  to  find  that  temperature  cliarts  of  plague. 
scarlet  fever,  variola,  and  measles,  resemble  very  closely 
those  of  yellow  fever.    The  tropical  form  of  malaria,  in 
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its  primary  maDifeststlons.  also  frequcDtly  resembles  tlie 
Temitting  type  of  yellow  fever. 

I  have  decided  lo  present  two  composite  charts  of  yel- 
low fever.  Such  charts  are  usually  of  little  value'be' 
cause  the  averages  arc  ob- 
tained from  cases  that  vary  as 
to  their  intensity,  their  dura- 
tion, and  their  termination. 
Butwitb  the  targe  material  at 
ID.v  disposal,  I  have  been  ebletii 
present  two  groups  of  the  most 
common  class  of  cases,  namelv. 
the  cases  terminating  favorably 
on  thesevenlh  day,  or  morning 
of  the  eighth,  and  tliose  termH 
nalinK  fatally  on  the  sixth  day 
(see  Iflgs.  5294  and  5385). 

Ab  slated  ui  the  general  de- 
Bcription  of  the  disease  three 
types  of  thermic  curve  are 
found  in  yellow  fever; 

Ist.  Tbti  Dttctnding  Type,— 
It  is  iiBuallj  mild.  It  is  de- 
ecrilx.'d  by  FInlay  under  the 
name  of  abortive  type.  It 
represents  the  InSammatory 
fever  and  the  acclimating  fever 
of  ci'eole  physicians.  Tlic  t«ni- 
liiTHture  reaches  Its  acme  on 
the  evi'ning  of  th(>  Hrst  or  sec- 
ond (lay.  and  descends  in  two, 
three,  or  four  days  tJirough  a 
down-grade  sciies  of  oscillations.  Occasionally  such 
cases  may  end  fatally  on  the  third  or  fourth  day  with- 
out a  secondarv  rise  (see  FIga  5396  and  5297). 

Remilting  3}/pe. — Usually  severe.  Many  of  tlie  fatal 
cases  present  a  secondary  rise  of  the  teinpcrature  which 
geiierally  follows  a  depression  caused  by  hemorrhage. 
The  persistency  of  the  hemorrhage  may  cause  a  second 
depression  followed  by  a  third  rise  of  the  temperature. 
Many  cases  of  the  renutting  type  end  In  recovery,  and 
some  may  be  quite  mild  (see  Fig.  5298), 

It  will  be  observed  in  Fig.  5299  that  the  remission  oc- 
curs during  the  flnt  night  of  the  disease.    This  case  is 
one  of  the  experimental  cases 
inoculated  by  mosquitoes  at  Las 
-   Animas    Hospital     in    Havana. 
This  early  remission  is  certainly 
not  the  reniiiision  referred  to  in 
the  classical  descriptions  of  the 
Other  observers    have 
I  the  oi: 
by  the  eipei 
study  the  development  of  the  fe- 
ver during  the  first  twenty-four 
fioura.     Now,  (his   early  remis- 
sion, heretofore  undescribed,  oc- 
curs In  quite  a  number  of  cases, 
and  U,  to  me,  a  more  striking 
phenomenon  than  the   later  re- 
mission so  much  insisted  upon 
by  many   authorities    {see   Fig. 
0209). 

Continued  TVpe.— Usually  fa- 
tal.    Tlie  temperature  nc-ed  not 
be   V(;ry   high,   but   it   i^   main- 
tained at  the  same  level  for  sev- 
eral days  with  very  small  oscil- 
lations.   The  black  vomit  will 
appear  late  in  the  disease,  when 
'bird    ^''^   ^^"   °^   ^''^   temperature   is 
or   well  established,  showing  tbc  rc- 
tbe   latlon   that  exists   between   the 
two  symptoms.     These  cases  are 
apt  to  terminate  with  urtemic 
lount  of  urine  being  large  and  of  low 
The  patients  are   restless  (see  Fig. 
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The  diumal  oscillations  of  the  temperature  vary  con- 
siderablv,  conforming  in  general  with  the  normal  type; 
the  minunum  is  reached  about  6  A.m.,  and  the  maximum 
between  8  and  6  p.u.    A  rapid  rise  or  fall  may  present 

itself  at  Irregular  hours, 
but  a  regular  typkui  in- 
rer"it  is  rarely  met  with. 
TJit  Pulte.  —  In  the 
sta^e  of  invasion,  and 
during  the  first  and,  per- 
haps, tlie  second  day  of 
tlie  disease,  the  pulse  is 
similar  to  that  of  other 
acute  febrile  diseases. 
Is  large,  bounding,  and 
frequent  in  proportion  ' 
the  elevation  of  the  t< 
perature.  But  during  tbe 
second  or  third  day  the 
frequency  of  tbe  pulse 
diminishes,  and  may  con- 
tinue to  drop  until  very 
slow  readings  are  reached 
at  the  time  of  the  defer- 
vescence. The  fall  of  the 
pulse  does  not  follow  upon 
a  corresponding  fall  of  tbe 
temperature.  Tbe  body 
heat,  in  fact,  may  rise  or 

level  while  the  pulse 
falling.  This  deviation 
from  the  usual  coirclalion  , 
between  tbe  temperature 
and  the  pulse  constitutes 
one  of  the  most  characteristic  features  of  the  disease. 
Tbe  temperature  and  pulse  charts  that  have  been  se- 
lected for  this  paper  illustrate  tlie  point  In  question. 
Even  when  the  general  trend  of  the  pulse  line  does  not 
conform  with  the  type  I  am  describing.  It  will  be  no- 
ticed that  at  some  tuno  in  the  course  of  the  disease,  be  it 
only  for  a  few  hours,  a  falling  pulse  will  coincide  with  a 
rising  temperature.  It  is  quite  rare  to  Qnd  a  chart  of 
yellow  fever  in  which  at  least  an  occasional  maolfes- 
tntion  of  this  phenomenon 
does  not  show  itself. 

The  pulse  on  the  first 
day  will  rise  to  about  110. 
In  the  descending  type  of 
temperature  the  pulse  nil! 
rapidly  fall  and  may  reach 
45  or  50  with  the  defer- 
vescence. IF  there  be  a 
secondary  rise  of  the  tem- 
perature the  pulse  maybe 
hut  slightly,  or  not  at  all. 
affected  by  It.  In  fatal 
cases,  however,  the  pulse 
will  become  frequent  in 
the  last  stages  of  the  dis- 
ease, and  tt  is  quite  com- 
mon to  find  under  these 
circumstances  a  gradual 
or  Buddc[i  fall  of  the  tem- 
perature with  a  progress- 
ive elevation  of  tbe  pulse 
— a  8^-mpUim  of  very 
grave  import. 

The  relatively  slow 
heart  beat  in  complicated 
cases,  during  the  second- 
ary rise  of  the  tempera- 
ture, may  be  deceptive  to 
the  inexperienced.  He 
who  has  watched  with  ap- 
prehension the  steady  Increase  In  frequency  of  the  pulse 
in  grave  cases  of  pneumonia,  typhoid,  or  the  eruptive 
fevers,  can  scarcely  suspect  the  signs  of  approaching 
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„  regularly 
of  70  per  minute.  There 
ImiDution  of  the  bIo<id  pressure  Id 
coldness  of  the  extremities,  a  cya- 
about  tbe  lipa 


the  whole  surface  of  the  body. 
and  a  sighiog  respiratioa,  that 
should  arouse  our  fears. 

The  slow  pulBC  may  show 
considerable  tension,  specially 
a  cases  In  which  the  IcteruB  is 
ifell  marked.  The  frequent 
pulse  of  the  last  stages  in  fa- 
tal cases  does  not  differ  from 
.  the  preagonic  pulse  we  And  In 
other  diseases. 

The  Fadtt.~Tbe  face  is  de- 
cidedly flushed,  suffused  with 
red  of  tbe  same  hue  as  that  of 
scarlet  fever.  Tbe  eyes  are  in- 
jected and  bright.  There  is  a 
slight  tumefaction  of  tbe  lids 
id  the  lips.  Even  on  the  first 
day  we  may  notice  already  in 
snucctlon  with  this  injection 
f  the  superficial  capillaries  a 
fleeting  shade  of  yellow.  This 
early  manifestation  of  jaundice 
is  undoubtedly  the  most  char- 
,  acteristic  feature  of  the  facies 
'  of  yellow  fever.  There  is  really 
no  distinct  jauudicc.  In  the 
clasgicat  descriptions  of  the  disease  jaundice  is  not  meo- 
tioned  UDtil  the  third  day  of  the  fever ;  but  I  hold  that 
even  at  the  earlier  date  we  can  detect  a  slight  yellow 
tiDge  masked  by  the  peripheral  hypemmiii.  TranticDt 
contractions  of  the  capillaries  will  bring  out  this  discol- 
oration, for  instance,  in  the  imprints  of  tlie  fingers 
when  we  pick  up  a  fold  of  the  skin,  or  in  the  cimjunc- 
ttvre  with  the  varying  movements  of  the  eyes.     Often 

more  distinctly  at  a 

distance  than  upon 
close  inspection  we 
notice  a  faint  yel- 
low glimmer  pass 
over  the  eye.    The 


eisti 


'  the 


may  be  i 

when  the  facial 
iiiiisclcs  contract  in 
speaking  or  smil- 
ing, and  the  redness 
transiently  iiales. 
Lateriii  the  disease, 
about  the  third  day. 
these  wMvesof  color 
may  t>ccomc  quite 
decided.  The  red- 
ness begins  now. 
specially  in  severe 

purplish  hue;  the 
jaundice  becomes 
more  pronounced, 
and  ilic  contrast  be- 
tween the  two  col- 

ilescribed 


The     tci 
ibov 


tlon  with  the  dark- 


may  accept  tbe  descriptive  simile  m 
likeD  the  color  of  tbe  sklu  in  yellov 
mahogany. 


The  mental  attitude  and  the  subjective  aymptomshave 
their  natural  influence  upon  the  facial  expression.  Dur- 
ing the  Srst  day  the  eyes  are  frequently  closed  on  ac- 
count of  the  photophobia,  and  tlie  e.ipression  of  the  face 
is  that  of  pain  from  the  cephalalgia  and  rachialgia. 
Later  on.  there  may  be  somnolence,  from  which,  however, 
the  patient  is  easily  aroused;  but  more  frequently  the 
expression  is  bright  and  alert,  whether  the  mind  be  clear 
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The  excitement,  the  panic,  that  prevails  in  cities  invaded 
by  the  epidemic,  reflects  upon  the  minds  of  the  patients 
in  the  Southern  States  of  the  American  Union.  They 
are  alert,  walcbful,  suspicious  as  to  the  nature  of  the& 
disease.  They  are  apt  to  be  nervous  and  excited.  Tbe 
Spaniard  In  Cuba  who  takes,  or  ratlier  used  to  take,  tbe 
disease  as  a  matler  of  course  is  more  calm  or  indiSertnL 
All  patients  are  apt  to  be  ratlicr  talkative,  and  the  dry 
mouth,  the  rather  precipilalc  speech,  reminiscent  in 
character,  are  peculiar,  and  may  be  premonitory  of  a 
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rather  active  delirium.  If  there  be  stupor  It  may  b« 
somnolent  or  wakeful,  and  accompanied  with  a  staring 
expression.    The  delirium  is  talkative,  and  may  be  gay 
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or  furious,  generally  dominated  by  some  fixed  idea;  a 
notion  that  there  is  sonic  urgent  reason  for  the  patient  to 
leave  his  bed  and  quarters.  His  attempts  to  do  so  are, 
however,  generally  aimless,  and  limited  to  tossing  about 
and  sitting  up  in  bed.  It  is  very  seldom  that  any  re- 
straint becomes  necessary.  Quite  often  there  is,  after  the 
partial  or  complete  loss  of  consciousness,  a  persistent  and 
loud  moaning  which  may  be  kept  up  during  one  or  two 
days  before  death.  Some  cases  of  long  duration  present 
all  the  features  of  the  typhoid  state.  Finally,  we  may 
have  profound  coma  or  convulsions. 

Psychical  disturbances,  usually  transient,  may  show 
themselves  during  the  convalescence.  I  think  tney  are 
less  common  than  in  typhoid  fever  and  influenza. 

Pains. — The  supra-  and  intraorbital  pains  are  perhaps 
the  most  distressing  and  persistent.  They  often  disap- 
pear after  the  invasion,  to  recur  with  secondary  eleva- 
tions of  the  temperature  or  as  a  uraemic  manifestation. 
The  pains  in  the  back  and  limbs  may  also  be  very 
distressing,  and  may  even  cause  the  patient  to  cry  out  in 
anguish.  I  have  met  with  such  severe  aching  only  in 
cases  of  smallpox.  In  li^ht  attacks,  however,  the  pains 
may  cause  little  or  no  distress.  Occasionally  there  are 
marked  hypenesthesia  of  the  skin  and  deep-seated  ten- 
derness of  the  muscles.  During  convalescence  it  is  not 
very  rare  to  meet  with  painful  neuritis,  specially  of  the 
lower  extremities.  It  usually  affects  one  leg  more  tlian 
the  other,  and  is  accompanied  with  parsesthesia  and  very 
slight  paresis.  In  my  experience  there  has  been  only  one 
case  of  serious  peripheral  palsy  with  atrophy,  lasting  sev- 
eral months  and  ending  in  recovery.  Articular  pains 
are  rare.  They  are  probably  due  to  secondary  infections, 
and  may  be  accompanied  with  slight  swelling  of  the 
joint. 

The  Skin. — After  the  first  or  second  day  the  skin  is  apt 
to  be  moist,  or  at  least  the  perspiration  can  be  readily 
brought  out  by  warm  covering,  or  hot  drinks,  or  other 
diaphoretics.  Even  during  the  first  two  or  three  days  a 
sligiit  moisture  may  alternate  with  a  dry  burning  skin. 
When  there  is  a  marked  remission  it  may  be  accompanied 
with  a  profuse  perspiration,  whether  the  defervescence 
be  final  or  not ;  so  that  an  active  skin  cannot  be  looked 
upon  as  a  favorable  sign  or  the  indication  of  a  critical 
discharge.  A  moist,  clammy,  cyanotic  skin  is  frequent- 
ly met  with  in  grave  cases  after  the  third  or  fourth  day 
of  the  disease. 

Odor. — These  perepiring  patients  are  frequently  malo- 
dorous, especially  when,  as  is  not  rarely  the  case,  a  forced 
diaphoretic  treatment  is  insisted  upon ;  but  I  have  never 
been  able  to  detect  in  yellow  fever  an  odor  that  may  be 
called  specific. 

Hash;  Eruptions. — The  redness  of  the  skin,  previously 
described,  is  usually  most  marked  about  the  face  and 
neck,  but  it  may  be  circumscribed  in  patches  like  an 
irregular  scarlatina,  an  erythema,  or  the  eruption  of 
dengue.  Rarely,  faint  irregular  blotches  may  be  seen, 
resembling  the  initial  rash  of  variola.  Occasionally  we 
meet  with  sudamina,  and  very  rarely  with  discrete  pust- 
ular eruptions.  An  erythema  and  excoriations  of  the 
scrotum  have  been  described  by  some  authors,  but  I 
believe  them  to  be  exceptional  and  connected  with 
chronic  affections  of  the  skin  in  these  regions. 

Gangrene  is  an  extremely  rare  complication  of  the  later 
stages,  or  of  the  period  of  convalescence,  of  yellow  fever. 
I  have  seen  once  gangrene  of  one  leg  as  the  result  of  a 
secondary  endocarditis.  Other  forms  of  localized  gan- 
grene about  the  scrotum  or  about  the  mouth  are  prob- 
ably connected  with  neglect  in  the  management  of  the 
disease. 

Suppuration  is,  I  believe,  less  frequently  met  with  in 
yellow  fever  than  in  any  other  infectious  disease.  Ab- 
scess of  the  liver,  suppuration  of  the  parotids,  deep- 
seated  muscular  abscesses  are  mentioned  in  the  litera- 
ture, but  I  have  never  encountered  such  complications. 
It  is  probable,  therefore,  that  the  secondary  infections, 
evidences  of  wliicli  appear  to  exist  in  the  clinical 
history,  are  not  caused  by  pyogenic  micro-organisms.  I 
have  suggested  that  the  Shiga  bacillus,  a  member  of  the 


hemorrhagic  group,  may  be  responsible  for  the  secondary 
infections. 

Digestite  Apparatus. — The  lips  may  be  red  and  slightly 
swollen.  In  the  later  stages  of  the  disease  they  will  be 
purplish  in  severe  cases.  Herpes  labialis  is  not  common. 
The  gums,  specially  of  the  upper  jaw,  are  usually  some- 
what swollen  on  the  second  or  third  day,  and  covered 
with  a  thin  creamy  coating  which  is  apt  to  form  a  faint 
line  upon  the  gum  at  some  little  distance  from  the  neck 
of  the  tooth.  Later  on,  the  gums  are  almost  always 
spongy,  and  inclined  to  bleed,  either  spontaneously  or 
upon  pressure. 

The  tongue  presents  no  symptom  of  interest.  It  car- 
ries no  special  coating,  ancl  may  be  somewhat  pointed 
and  red  about  the  edges.  In  hemorrliagic  cases  when 
the  heemophilic  symptoms  have  shown  themselves,  the 
tongue  is  usually  pointed,  smooth,  crimson,  and  moist; 
it  may  also  present  bleeding  cracks  upon  the  surface. 
At  the  snme  time  the  mucous  membrane  of  tlie  mouth 
and  fauces  will  show  a  similar  appearance. 

Exceptionally  the  parotids  are  the  seat  of  swelling  in 
the  initial  stage  of  the  disease.  This  is  probably  due  to 
inflammatory  oedema.  The  tumor  is  rather  soft,  and  dis- 
appeara  before  the  end  of  the  attack.  I  have  never  seen 
suppuration  of  these  glands. 

The  Stomach. — Vomiting  is  by  no  means  a  constant 
symptom  in  yellow  fever.  As  an  initial  symptom  I  be- 
lieve it  to  be  more  common  in  variola  and  scarlatina.  At 
tliis  stage  it  is  merely  vomiting  of  portions  of  food  still 
remaining  in  the  stomach,  and  occurs  but  once,  at  the 
beginning  of  the  attack.  Persistent  vomiting  is  a  grave 
symptom ;  it  may  continue  upon  the  initial  manifestation, 
or,  more  frequently,  it  will  begin  on  the  second  or  third 
day.  As  a  rule  the  vomiting  will  cease  if  the  stomach 
be  ^ven  absolute  rest.  The  vomitus,  if  we  exclude  the 
initial  emptying  of  the  stomach,  consists  of  a  watery, 
somewhat  opalescent  material,  containing  variable  quan- 
tities of  mucus.  Later  in  the  course  of  the  disease,  if  the 
vomiting  should  persist,  it  is  apt  to  become  hemorrhagic, 
as  will  be  shown  at  first  by  the  presence  of  minute  brown- 
ish and  black  specks  floating  on  the  surface;  then  the 
specks  increase  in  size  and  number,  the  liquid  becomes 
darker,  until  we  have  the  characteristic  black  vomit.  In 
these  severe  cases,  in  the  intervals — which  may  be  long  or 
shon — between  the  acts  of  vomiting,  the  patient  is  usu- 
ally tormented  with  constant  nausea,  or  distress  and 
burning  at  the  epigastrium,  or  hiccough,  and  a  sensation 
of  rawness  and  burning  along  the  cesophagus.  Black 
vomit  may  be  absent  in  severe  and  even  fatal  cases,  but 
then  the  black  fluid  will  almost  certainly  be  found  in  the 
stomach  at  the  autopsy. 

Vomiting  is  frequently  absent  in  mild  cases  imless  pro- 
voked by  medication;  but  epigastric  tenderness  upon 
pressure  is  rarely  absent.  We  should  note  also  epigastric 
pulsation  as  a  frequent  symptom. 

The  bowels  are  usually  sluggish,  but  amenable  to  the 
action  of  cat  liar  tics.  The  stools  are  often  normal;  they 
are  not  clay -colored,  but  in  hemorrhagic  cases  they  are 
frequently  dark,  tarrv,  or  bloody. 

Tfie  Liter. — Jaundice.— The  liver  is  not  appreciably 
enlarged,  but  may  be  sensitive  to  pressure.  The  lesions 
that  will  be  described  in  connection  with  this  organ  are, 
in  part,  sufiicient  to  account  for  the  jaundice  on  the 
generally  accepted  theory  of  a  hepatogenous  origin.  The 
areas  of  swollen,  necrotic,  dislocated  hepatic  cells;  the 
round-cell  infiltration  of  the  perilobular  zone  could  evi- 
dently, and  no  doubt  they  do,  give  rise  to  obstructions  in 
the  canalicular  system ;  but  the  liver  cells  do  not  seem  to 
be  very  active  in  the  transformation  of  blood  into  bile 
pigment;  they  do  not  themselves  become  overcharged 
with  pigment  as  is  usually  the  case  in  obstructive  jaun- 
dice. In  yellow  fever  the  liver  seems  to  be  comparative- 
ly less  jaundiced  than  are  other  organs  and  tissues.  The 
excess  of  haemoglobin  in  the  bloc^  would  lend  support 
to  the  opinion  that  we  have  here  to  do  with  a  form  of 
polychromic  icterus,  but  the  liver  cells  are  so  generally 
disorganized  that  one  cannot  readily  accept  their  ability 
to  elaborate  and  transform  the  excess  of  blood  pigment. 
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Here,  more  so  than  in  connection  with  anv  other  dis- 
ease, it  seems  to  me  that  the  clinician  should  be  loath  to 
gve  up  altogether  argument  in  favor  of  a  haematogenous 
undice,  or  at  least  in  support  of  the  view  that  some- 
thing else  than  bilirubin  may  give  rise  to  the  yellow  dis- 
coloration. 

Jaundice  is  seldom,  if  ever,  absent  in  yellow  fever.  It 
may  be  very  slight,  perhaps  disputed,  in  some  mild  cases. 
Also  in  the  rapidly  fatal  cases  it  may  not  show  itself  until 
after  death.  The  dead  body  is  always  yellow  in  this 
disease. 

When  speaking  of  the  facies  I  have  mentioned  a  slight 
yellow  discoloration  among  the  initial  symptoms  of  the 
disease.  I  believe  it  may  be  observed  sometimes  before 
the  actual  invasion.  This  symptom  is  first  noticeable  in 
the  sclerotics.  Now  it  is  here  also  that  the  distinct  jaun- 
dice of  the  third  or  fourth  day  of  the  disease  first  shows 
itself.  It  may  be  limited  to  this  region,  or  more  fre- 
quently it  extends,  growing  in  depth,  and  invading  the 
regions  that  were  most  intensely  flushed  during  the  initial 
hyperemia,  until  the  whole  body  may  become  saffron- 
colored.  Usually  the  jaundice  is  not  so  intense  as  it  is 
in  cases  of  obstructive  icterus,  or  in  Weil's  disease :  the 
color  does  not  tend  to  assume  a  greenish  hue,  but  is 
rather  modified  by  the  concomitant,  more  or  less  dusky, 
red,  or  purplish  hypenemia.  The  jaundice  increases 
during  two.  three,  or  four  days,  and  then  disappears 
rather  rapidly,  leaving  usually  no  traces  by  the  end  of 
convalescence.  The  intensity  of  the  jaundice  is  not  of 
itself  a  symptom  of  grave  import,  especially  if  it  be  not 
accompanied  by  a  marked  hemorrhagic  tendency ;  but 
the  early  manifestation  of  the  symptom,  a  weU-developed 
jaundice,  for  instance,  on  the  second  day,  indicates  a 
fatal  termination. 

The  Vrint. — Quantity  and  Specific  Gravity.— The 
daily  averages  for  cases  of  seven  days'  duration,  all  end- 
ing in  recovery,  are  given  in  the  following  table : 


Day. 

Quantity. 
C.c. 

Specific 
gravity. 

Day. 

Quantity. 
C.c. 

Specific 
Rravlty. 

Flwt 

Second 

Third 

830 

9IH 

1.0H4 

1.020 
1.017 
1.018 

Fourth 

Fifth 

SixUi    .... 

1,208 
826 
8j0 

1.018 
1.019 
1.017 

The  daily  averages  for  fatal  cases  of  six  or  seven  days' 
duration  are  represented  in  the  following  table : 


Day. 

Quantity. 
C.c. 

Specific 
jrravity. 

Day. 

Quantity. 
C.c. 

Specific 
ffravliy. 

First 

Second 

Third 

775 
1,113 

1.022 

1.018 
1.015 

Fourth 

Fifth 

1,220 
892 

1.013 
1.013 

In  the  last  two  days  the  urine  is  frequently  lost.  Tlie 
specific  gravity  is  usually  low.  and  the  amount  is  reduced 
even  to  absolute  anuria :  though  the  cases  are  by  no  means 
rare  in  which  the  quantity  and  density  of  the  urine  are 
not  seriously  disturbed. 

In  all  cases,  mild  or  grave,  the  amounts  of  urea  and  of 
the  chlorides  graciually  diminish  during  the  fever. 

Albumin.— The  presence  of  albumin  in  the  urine  con- 
stitutes one  of  the  chief  chamcteristics  of  this  disea.se. 
If  we  divide  the  cases  of  about  one  week's  duration  in 
two  groups,  those  ending  in  recovery,  and  tho.se  ending 
fatally,  we  shall  obtain  the  following  instructive  table: 


Albumin  appears 

R«'covered, 
per  cent. 

Fatal, 
per  cent. 

On  the  Qrst  day  In 

4 

44 

29 

14 

8 
»> 

.'{3 

On  the  second  da?  in 

:J3 

On  the  third  dav  in 

3:^ 

On  the  fourth  day  in 

On  the  fifth  day  in 

On  the  8t»venth  day  In 

In  the  large  series  of  cases  that  constitute  the  basis  of 
this  article,  albumin  was  foimd  in  all.  It  is  true  that 
some,  that  were  perhaps  cases  of  yellow  fever,  may  have 
been  excluded  precisely  because  of  the  absence  of  this 
symptom;  but,  if  accepted,  they  would  have  been  at 
best  but  doubtful  cases.  In  none  of  the  infectious  dis- 
eases is  albuminuria  so  frequent  a  symptom.  I  must 
admit,  however,  that  the  careful  examination  made  of 
the  urine  in  all  kinds  of  fevers  lias  shown  that  this  symp- 
tom is  met  with — more  frequently  than  is  generaUy  be- 
lieved— in  influenza,  typhoid,  and  malaria.  In  these 
diseases,  however,  unless  the  infection  be  severe,  the 
amount  of  albumin  is  less,  or  the  date  of  its  appearance 
later,  than  in  yellow  fever. 

Urobilin  is  frequently  found  in  the  urine,  and  bile  pig- 
ments in  the  cases  in  which  jaundice  is  a  prominent 
symptom.  An  abundance  of  the  latter  is  looked  upon 
by  some  as  a  favorable  sign.  Azevedoand  Couto  report 
that  they  often  obtain  crystals  of  leucin. 

Hsematuria  is  rare,  and  hemoglobinuria  I  have  never 
met  with  in  uncomplicated  cases. 

Albertini  has  shown,  and  I  have  confirmed,  that  the 
diazo  reaction  is  not  obtained  in  yellow  fever.  Its  pres- 
ence may  be  looked  upon  as  very  strong  evidence  against 
this  disease. 

Casts  are  found  in  all  but  the  very  mild  cases  of  yel- 
low fever.  They  may  be  hyaline,  granular,  or  epithelial. 
Sometimes  they  are  found  in  great  numbers,  and  one 
cannot  help  being  amazed  at  the  rapidity  of  their  disap- 
pearance, together  with  the  albumin,  during  the  conval- 
escence, or  even  before  the  fever  has  entirely  subsided. 
A  chronic  form  of  parenchymatous  nephritis,  following 
upon  yellow  fever,  is  to  be  counted  among  the  rarest  of 
sequelae. 

Retention  of  urine  is  not  rare,  but  in  my  experience 
complete  suppression  is  an  uncommon  and  almost  alwaya 
a  fatal  complication. 

Respiration. — The  breathing  is  not  accelerated  except 
moderately  during  the  last  twenty -four  hours  in  fatal 
cases.  Frequent  sighing  and  hiccough  are  rarely  absent 
in  the  grave  cases. 

The  Blood. — The  maintenance  of  a  high  percentage  of 
haemoglobin  during  the  first  three  or  four  days  of  the 
disease  was  first  discovered  bv  Finlay.  Albertini  has 
made  a  clinic4il  application  of  this  fact,  and  we  have 
found  in  a  large  nutnber  of  cases  values  ranging  between 
90  and  105.  The  specific  gravity  of  the  blood  is  not  cor- 
respondingly high.  It  varies,  in  fact,  between  1,040  and 
1,060.  In  32  cases  of  yellow  fever  examined  with  this 
point  in  view,  the  percentage  of  haemoglobin  has  been 
found  below  90  in  8;  70,  75.  and  82  respectively.  In 
other  diseases,  such  as  typhoid  and  especially  malaria, 
the  readings  are  almost  invariably  low.  We  consider 
this  sign  to  be  of  distinct  diagnostic  value. 

The  number  of  red  blood  cells  is  not  diminished.  .  This 
fact,  first  observed  by  Finlay  and  Delgado,  has  been  more 
recently  confirmed  by  mys^^lf  and  by  Azevedo  and  Couto. 
The  increase  in  the  number  of  erythrocytes  and  in  the 
amount  of  haemoglobin  may  persist  until  the  fifth  day  of 
the  disease.  The  red  cells  show  no  change  morphologi- 
cally or  in  their  color  reaction.  The  number  of  blood 
plaquettes  is  increased. 

Leucocytes.— In  yellow  fever  we  have  hypoleucocyto- 
.sis  withotit  any  characteristic  variation  fronuhe  normal  re- 
lations of  the  several  kinds  of  leucocytes.  The  hypoleu- 
cocytosis  gradually  disappears  during  convalescence,  and 
is  followed  by  some  augmentation  of  the  number.  There 
may  be  hyperleucocytosis  during  the  preagonic  period. 

"the  relative  proportion  of  the  dilTerent  kinds  of  leuco- 
cytes I  have  found  to  vary  as  follows:  Polymorphonu- 
clear from  60.50  to  79.50  per  cent. ;  lymphocytes  from 
14. 10  to  36.40  per  cent;  transition  forms  from  1.50  to  3^ 
per  cent. ;  large  mononuclear  from  1.78  to  9.50  per  cent 

There  is  usually  some  increase  of  the  mononuclears, 
but  the  readings  are  not  so  high  as  in  malaria.  The  dif- 
ference, as  suggested  by  Gray,  may  be  given  some  weight 
in  the  diagnosis,  in  the  case  of  this  disease.  Eosinophiles^ 
are  seldom  found. 
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Hemorrhages. — Out  of  277  carefully  recorded  cases, 
122  presented  hemorrhage  as  a  noticeable  symptom. 
Probably  among  the  remaining  155  there  were  many  with 
spongy  gums  that  could  be  made  to  bleed  slightly  upon 
pressure.  Of  the  non-hemorrhagic  cases  148  patients 
recovered  and  7  died ;  of  the  hemorrhagic  66  recovered 
and  56  died.  The  fatal  cases  had,  with  few  exceptions, 
^trorrhagia ;  most  of  them  had  at  the  same  time  other 
forms  of  hemorrhage.  Of  the  patients  that  recovered  27 
had  black  vomit.  In  most  of  these,  however,  the  symp- 
tom was  not  pronounced ;  that  is,  the  vomitus  contisdned 
only  more  or  less  numerous  specks  of  altered  blood. 

The  character  of  the  black  vomit  varies  from  the  fluid 
just  described,  or  one  containing  brownish  flakes  or 
striffi  of  a  bright  red  color,  to  a  black  syrupy  fluid.  The 
amount  varies  considerably.  Sometimes  laree  quantities 
are  repeatedly  ejected  with  force  to  a  considerable  dis- 
tance. In  fifty- two  per  cent,  of  the  cases  the  first  mani- 
festations of  black  vomit  present  themselves  about  the 
fourth  and  fifth  days.  I  have  seen  it  as  early  as  the  sec- 
ond and  as  late  as  the  eleventh  day.  There  can  be  no 
doubt  as  to  the  nature  of  the  dark  fluid  under  consider- 
ration.  The  microscopic,  chemical,  and  spectroscopic 
investigations  show  the  presence  of  variable  quantities 
of  altered  blood. 

Bleeding  of  the  gums  and  nosebleed  are  the  most  com- 
mon forms  of  hemorrhage  in  yellow  fever.  Black  vomit 
follows  in  frequency ;  but  we  should  not  forget  that  it  is 
not  always  an  evidence  of  gastrorrhagia,  since  the  blood 
may  have  been  swallowed  from  the  mouth  or  nasal  cavi- 
ties. !Melflena  frequently  occurs  as  a  result  of  the  hemor- 
rhages above  described,  or  from  enterorrhagia. 

Bleeding  from  the  uterus  and  rectum,  petechis,  cuta- 
neous hemorrhages  are  all  quite  frequent.  Minute 
hemorrhages  and  more  or  less  extensive  ecchymoses  are 
found  in  the  internal  organs  post  mortem. 

As  an  explanation  of  these  hemorrhages  I  have  sug- 
gested the  possibility  of  secondary  infections  with  l)ac- 
teria  of  the  hemonhagic  group.  I  have  once  had  the 
opportunity  of  testing  the  blood  serum  of  a  hemorrhagic 
case  with  a  culture  of  the  Shi^a  bacillus,  and  I  found  a 
positive  agglutination  with  dilutions  of  1  to  50.  It  is 
well  known  that  the  blood  of  yellow -fever  patients  will 
agglutinate  at  times  the  Zanarelli  bacillus,  and  that  the 
latter  may  be  found  in  the  tissues. 

The  hemorrhages  usually  occur  with  a  falling  temper- 
ature, and  it  does  not  seem  quite  clear  that  the  fall  is  a 
consequence  of  tlie  loss  of  blood.  I  rather  incline  to  the 
view  that  both  phenomena  have  a  common  cause. 

Complications. — If  we  exclude  the  accidents  that  may 
occur  in  the  course  of  the  disease,  and  that  have  been 
already  described,  we  may  say  that  complications  are 
quite  rare.  Pulmonary  and  cardiac  inflammations  are 
very  infrequent.  The  authore  of  the  excellent  mono- 
graph in  Nothnagel's  "Specielle  Pathologic,"  Azevedo 
and  Couio,  believe  that  endocarditis  is  a  common  compli- 
cation, but  such  has  not  been  my  experience,  nor  that  of 
American  and  Cuban  observers. 

Malaria  is  not  a  very  rare  complication.  Its  symptoms 
usually  remain  in  abeyance  for  three  or  four  davs,  and 
then  resume  their  periodic  character.  The  complication 
is  a  serious  one,  but  by  no  means  necessarily  fatal. 

Relapses. — Relapses  are  very  rare.  Accidents  may  oc- 
cur in  the  course  of  a  slow  defervescence,  giving  rise  to 
renewed  fever;  but  a  second  attack,  interrupting  the 
course  of  convalescence,  I  have  seen  but  once  in  carefully 
observed  cases.  I  also  have  the  records  of  a  second  at- 
tack occurring,  six  weeks  after  complete  recovery  from 
the  first.     Both  attacks  were  severe. 

Termination. — The  return  to  health  is  usually  rapid. 
In  the  second  week  the  patient  clamors  for  food,  and  is 
anxious  to  resume  his  avocations.  In  severe  cases  the 
favorable  result  may  he  delayed  by  prostration,  anaemia, 
impaired  digestion  with  or  without  jaundice,  paresis  of 
the  extremities,  neuritis.  Death  results,  in  the  majority 
of  cases,  apparently  from  intoxication  affecting  the  nerve 
centres  and  from  hemorrhage.  Ataxic  symptoms,  delir- 
ium, convulsions,  coma,  crowd  one  another  in  the  last 


houra  of  fatal  cases  of  sliort  duration.  Other  cases, 
usually  with  intense  Jaundice,  have  a  less  violent  end, 
and  die  in  an  adynamic  condition  by  asthenia. 

DiAONosiB. — The  diagnosis  rests  mainly  upon  the  four 
chief  symptoms:  the  facies,  the  pulse  and  temperature, 
the  albuminuria,  and  the  tendency  to  hemorrhages. 

In  certain  diseases,  usually  benign,  such  as  Influenza 
and  dengue,  that  may  be  confounded  with  mild  cases  of 
yellow  fever,  the  dia'j^nosis  is  at  times  difficult.  At  the 
beginning  of  an  epidemic  the  examination  of  several 
patients  may  be  necessary. 

In  influenza  we  should  expect  to  find  the  catarrhal 
symptoms,  the  peculiar  appearance  of  the  buccal  mucous 
membrane  and  the  tongue,  the  greater  remissions  of  the 
fever,  the  pulmonary  complications,  the  presence  of  the 
influenza  bacillus.  In  yellow  fever,  on  the  other  hand, 
we  should  And  jaundice  and  albuminuria  much  more  fre- 
quently than  in  influenza  of  the  mild  type  that  we  are 
here  concerned  with ;  and  then,  besides,  in  yellow  fever 
there  is  the  peculiar  pulse  line. 

In  dengue  we  would  rely  upon  the  eruption  and  the 
articular  and  muscular  pains,  and  upon  the  absence  of 
jaundice  and  albuminuria. 

With  respect  to  graver  forms  of  yellow  fever  it  may  be 
difficult  to  determine  whether  we  are  dealing  with  this 
disease  or  with  typhoid,  malaria,  and  malignant  forms 
of  jaundice,  or,  more  rarely,  with  plague  and  relapsing 
fever. 

Typhoid  Fever. — Each  one  of  the  two  diseases--yellow 
fever  and  typhoid  fever — has  its  special  facies.  During 
the  first  week,  when  the  mistake  is  likely  to  be  made, 
the  tongue  in  typhoid  is  heavily  coated.  The  tempera- 
ture is  more  regular,  and  the  pulse  frequency  does  not 
decrease.  I  need  not  mention  other  symptoms  generally 
found  in  typhoid;  but  our  opinion  will  be  guided  by 
the  following  facts:  In  typhoid  our  patient  has  probably 
been  sick  with  fever  two  or  three  days;  he  is  likely  to 
have  a  temperature  of  IDS'*  P.  or  thereabout.  The  fol- 
lowing day  he  will  have  the  same  temperature.  Now 
in  yellow  fever  this  would  mean  a  quite  severe  form  of 
the  disease,  and  the  patient  ought  to  have  a  well-marked 
albuminuria.  In  typhoid  he  will  have  but  little  or  no 
albumin.  This  may  appear  as  a  matter  of  little  impor- 
tance, a  mere  difference  in  degree,  but  it  is  not  so.  The 
pronounced  albuminuria  of  severe  cases  of  yellow  fever 
IS  a  very  striking  symptom,  quite  distinct  from  mere 
febrile  albuminuria.  The  albumin  may  increase  in  ty- 
phoid, but  a  case  of  yellow  fever  with  the  temperature 
of  a  typhoid  patient,  kept  up  for  several  days,  would  be 
in  a  very  grave  state,  and  would  show  all  the  alarming 
and  peculiar  symptoms  of  the  former  disease.  Besides, 
in  typhoid  we  should  have  the  diazo  reaction  in  the  urine, 
and  a  low  percentage  of  haemoglobin  in  the  blood.  At 
the  time  when  the  Widal  reaction  is  obtainable  the  case 
is  not  likely  to  be  mistaken  for  one  of  yellow  fever. 

Malaria. — The  Plasmodium  in  the  blood  in  malaria, 
and  the  albuminuria  of  yellow  fever  are  the  main  distinc- 
tive features.  A  great  deal  has  been  written  about  a 
certain  form  of  malaria  as  likely  to  be  confounded  with 
yellow  fever;  I  refer  to  the  bilious  remittent  fever.  I 
suspect  that  this  name  was  generally  given  to  the  yellow 
fever  of  the  natives  of  the  yellow-fever  zone  who  were 
supposed  to  enjoy  immunity  against  this  disease,  or  else 
it  is  a  form  of  malaria  that  has  disappeared  from  our 
malarial  regions. 

The  real  difficulty  in  diagnosis  is  encountered  in  con- 
nection with  cases  of  aestivo-autumnal  fever  during  the 
first  days  of  the  attack,  and  with  cases  of  yellow  fever  in 
the  first  stage  of  the  disease.  It  is  precisely  the  absence 
of  the  so-called  bilious  symptoms  at  this  time  in  the  lat- 
ter disease  that  renders  the  diagnosis  difficult.  We  may 
have  to  wait  for  their  appearance,  as  ihey  are  sure  to 
come  in  a  case  of  yellow  fever  having  the  high  tempera- 
ture and  the  stormy  onset  of  the  tropical  form  of  mal- 
aria in  an  unacclimatcd  person.  The  same  may  be  said 
of  the  albuminuria;  it  will  be  a  striking  symptom  of 
such  a  case,  whereas  in  malaria,  if  present  at  all,  it  will 
be  no  more  than  an  ordinary  febrile  manifestation.     In 
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this  disease  the  tongue  will  be  flat,  flabby,  and  coated ; 
the  liver  and  spleen  will  be  enlarged;  the  haemoglobin 
percentage  will  be  about  seventy  or  lower;  the  tempera- 
ture is  likely  at  some  time  to  fall  precipitously  without 
any  hemorrhagic  symptoms;  the  pulse  is  sure  to  rise 
with  the  following  access  of  fever;  the  malarial  parasites 
will  be  found  in  the  blood.  We  should  remember  also 
that  a  yellow -fever  patient  with  the  high  temperatures 
that  are  likely  to  prevail  in  malaria,  is  a  very  sick  man, 
whereas  the  malarial  patient  is  less  seriously  affected. 

In  haemoglobinuric  fever  the  black  water  itself  is  very 
strong  evidence  against  yellow  fever,  especially  if  we  can 
prove  the  absence  of  red  blood  cells  in  the  urine.  The 
attack  usually  comes  on  after  repeated  paroxysms  of  in- 
termittent fever  with  a  severe  chill,  and  the  hsemoglobi- 
Duria  and  the  jaundice,  the  enlargement  and  tenderness 
of  the  liver  and  spleen,  with  anaemia  and  low  per  cent- 
ages  of  haemoglobin  in  the  blood,  are  prominent  features 
from  the  start. 

Malignant  Jaundice. — Writers  who  were  not  familiar 
with  yellow  fever  have  supposed  that  there  must  be  a 
marked  resemblance  between  these  affections,  but  this  is 
not  true.  In  acute  yellow  atrophy  we  have  the  following 
distinctive  features:  frequency  of  the  disease  in  connec- 
tion with  pregnancy,  prodromal  gastro-hepatic  disturb- 
ances, early  development,  and  progressive  character  of 
the  jaundice,  absence  of  the  sudden  onset  with  fever  and 
congestive  symptoms,  diminution  in  the  size  of  the  liver, 
change  in  the  color  of  the  faces,  presence  of  leucin  and 
tyrosin  in  the  urine,  marked  diminution  of  the  amount 
of  urea,  great  prostration,  pallor,  low  percentage  of  hae- 
moglobin, and  slight  oedema. 

In  Weil's  disease  the  history  of  the  onset  corresponds 
with  that  of  yellow  fever,  but  the  gastro-hepatic  symp- 
toms are  more  pronounced  from  the  beginning.  The 
Jaundice  is  more  intense  and  presents  a  more  greenish 
tint.  There  is  a  tendency  to  diarrhoea;  the  faeces  are 
often  clay -colored.  The  liver  and  spleen  are  large  and 
tender.  The  muscular  masses  are  sensitive  to  pressure. 
The  hemorrhages,  when  present,  are  a  later  manifestation 
than  in  yellow  fever.  The  duration  of  the  disease  is 
longer,  its  course  being  frequently  marked  by  two  dis- 
tinct paroxysms.  The  patient  falls  very  soon  into  a 
typhoid  state,  and  finally  the  urine,  according  to  some 
authorities,  is  apt  to  contain  the  Proteus  flavesoens. 

Prognosis.— Attention  has  already  been  given  to  the 
prognostic  significance  of  the  several  symptoms;  hence 
ft  is  not  necessary  to  dwell  extensively  upon  this  subject. 
We  may  summarize  the  unfavorable  prognostic  signs  as 
follows:  maintenance  of  the  temperature  at  a  high  level 
for  sevenil  days;  high  temperatures  coinciding  with  the 
appearance  of  the  jaundice  and  hemorrhages:  persistent 
vomiting:  after  the  initial  emptying  of  the  stomach; 
noticeable  falls  of  the  temperature  alter  vomiting,  with 
subsequent  elevation;  marked  reduction  of  the  arterial 
blood  pressure;  early  development  of  pronounced  jaun- 
dice, albuminuria,  or  gastric  hemorrhage:  loss  of  con- 
sciousness with  active  delirium  or  with  a  staring  expres- 
sion ;  profound  coma;  suppression  of  urine. 

The  mortality  from  yellow  fever  varies  in  the  different 
epidemics.  Tile  series  of  277  cases  treated  at  Las  Animas 
Hospital  in  Havana,  which  have  been  specially  analyzed 
in  this  paper,  gave  a  mortality  of  22.7  per  cent. 

I  have  myself  seen  the  range  of  mortality  vary,  in  dif- 
ferent epidemics,  between  4  and  ^6  per  cent.  Among 
soldiers  confined  in  barracks  the  mortality  is  siiid  to  have 
been  as  hiirh  as  92  per  cent.  It  is  low  among  children 
and  very  low  in  the  full-blooded  negro.  I  have  not  been 
able  to  find  any  decided  differences  in  the  mortality  of 
the  whites  from  the  various  nations.  Reports  to  the 
contrary  are,  in  my  opinion,  to  be  explained  by  acci- 
dental conditions  affefting  at  the  time  one  race  more  than 
another.  The  natives  of  one  ccmntry,  for  instance,  will 
be  better  looked  after;  they  will  come  in  for  treatment 
earlier  than  others.  At  Las  Animas  Hospital  the  mor- 
tality among  those  who  were  admitted  within  the  first 
forty -eight  hours  of  the  disease  was  17.7  per  cent.,  while 
among  those  who  were  admitted  later  it  rose  to  32.3  per 


cent.    Now,  the  first  were  mostly  Americans ;  the  second 
were  Spaniards,  Italians,  etc. 

Before  concluding  this  description  of  yellow  fever  I 
wish  to  state  that  though  I  have  made  special  use  of  the 
material  at  my  disposal,  which  is  derived  from  the  study 
of  cases  in  Havana  during  1900  and  1901,  my  knowledge 
of  the  disease  is  based  upon  the  study  of  many  epidemics 
observed  in  the  United  States,  in  Cuba,  and  in  Mexico. 
I  mention  this  because  I  wish  to  declare  that  I  have 
found  the  disease  everywhere  and  at  all  times  to  be 
always  the  same.  The  number  of  mild  cases  will  be 
greater  at  one  time  than  at  others.  There  may  be  a  dif- 
ference in  intensity ;  but,  aside  from  this,  I  have  never 
l>een  able  to  discover  characteristic  features  that  would 
distinguish  one  epidemic  from  another. 

MoiiBiD  Anatomy.* — External  appearance  of  the 
body.  The  cadaver  of  yellow-fever  patients  presents  a 
characteristic  coloration.  The  shade  of  yellow  is  va- 
riable up  to  a  deep  saffron  color.  This  is  not  uniformly 
distributed  as  in  other  forms  of  jaundice,  but  rather  ap- 
pears with  greater  intensity  in  the  depending  portions  of 
the  bod^.  At  the  same  time  we  find  extensive  areas  of 
cadavenc  lividity  due  to  hypostasis.  The  face  appears 
livid  and  tur^^id.  From  the  mouth  and  nostrils  we  gene- 
rally find  oozmg  a  dark  fluid,  or  dark  crusts  or  coagula 
are  found  about  these  orifices.  The  conjunctivae  are  yel- 
low and  often  ecchymolic. 

The  Heart. — This  organ  is  not  as  a  rule  seriously  af- 
fected in  yellow  fever.  This  opinion  does  not  conform 
with  that  of  Soudre  and  Couto  as  expressed  in  Nothna- 
gel's  "  System  of  Medicine. "  The  size  and  weight  of  the 
organ  are  normal.  The  consistence  is  generally  firm, 
with  few  exceptions.  The  external  aspect  indicates  in 
some  cases  a  slight  increase  of  the  subpericardial  fat, 
specially  toward  the  base,  and  along  the  transverse  and 
longitudinal  furrows.  This  is  not  an  evidence  of  degene- 
ration since  the  underlying  muscular  tissue  is  generally 
found  to  be  normal.  On  the  surface  we  may  find  a  few 
ecchymotic  spots,  but  they  are  not  more  numerous  than 
those  found  elsewhere.  Soudre  and  Couto  describe  in 
one  case  a  hemorrhagic  focus  about  the  size  of  an  al- 
mond, involving  the  whole  thickness  of  the  left  ven- 
tricular wall.  On  opening  the  heart  the  muscle  appears 
somewhat  paler  than  normal,  and  the  thickness  of  the 
ventricular  wall  is  normal,  or  may  be  slightly  increased. 
This  is  described  as  constant  by  Couto  and  Soudre.  The 
left  auricle  and  the  right  side  present  nothing  abnormal. 
Some  post-mortem  clots  are  generally  found  in  the  cavi- 
ties. The  endocardium  presents  to  the  naked  eve,  in 
some  cases,  a  yellowish  discoloration,  more  marked  tow- 
ard the  tendinous  extremities  of  the  papillary  mus- 
cles. Ecchymotic  points  may  be  seen  generally  near  the 
large  vessels.  These  are  not  constant  changes.  The 
valves  maybe  slightly  thickened  toward  the  borders,  but 
usually  they  are  normal.  The  valvular  thickening  and 
vegetative  endocardial  lesions  described  by  Couto  and 
Soudre  as  constant,  we  have  not  been  able  to  find. 

Histology. — Alterations  of  the  muscular  fibre  occur 
only  in  rare  cases.  The  striation,  which  is  never  as  dis 
tinct  in  the  cardiac  as  in  the  voluntary  muscles,  shows 
quite  clearly  in  most  of  our  preparations  as  soon  as  we 
apply  the  sufticient  amplification.  The  continuity  of  the 
fibre  is  not  altered,  and  it  is  well  known  that  in  the 
degenerated  heart  this  is  easily  broken.  The  nuclei  take 
the  stains  readily,  and  do  not  present  the  deformities  and 
elongations  that  are  foimd  in  other  infections.  The  in- 
terstitial connective  tissue  is  not  increased  or  proliferate*!. 
The  vessels  show  no  alterations.  Occasionally  we  find 
small  extravasations  near  theendo-  or  pericardium.  The 
subpericardial  fat  appears  to  be  somewhat  increased. 
This  probably  explains  the  augmentation  in  the  size  of 
the  organ.  Rarelv  we  have  met  with  alterations  in  the 
muscular  fibre,  these  are  by  no  means  uniform.  More 
or  less  granular  cells  are  found  among  perfectly  normal 
ones.     The  former  are  slightly  vacuolated,  and  their  stri- 
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atioDS  may  be  completely  lost.  The  nuclei  will  be  found 
to  take  the  stains,  and  to  show  no  profound  alterations. 
The  fatty  degeneration,  described  by  others,  we  tind  to 
be  exceptional.  Nowhere  have  we  found  evidences  of 
acute  endocarditis.  In  one  case  we  found  a  minute  ac- 
cumulation of  round  cells,  separating  muscular  fibres 
which  were  perfectly  normal. 

The  pleura  and  lungs  present  no  lesions  that  are  char- 
acteristic of  yellow  fever. 

The  Spleen. — Its  size  is  usually  not  altered.  On  section 
the  pulp  presents  a  dark  wine  color,  with  reddish  areas. 
The  Malpighian  corpuscles  are  not  prominent.  The  con- 
sistence of  the  organ  is  somewhat  diminished.  Histo- 
logicallv  we  find  the  organ  but  slightly  affected.  The 
Malpighian  bodies  show  neither  proliferative  nor  degene- 
rative lesions,  but  the  connective-tissue  stroma  appears 
to  be  slightly  increased.  The  parenchyma  of  the  organ 
is  congested.  The  small  veins  are  particularly  distended. 
In  some  cases  we  met  with  hemorrhagic  foci.  There  is 
no  increase  in  the  amount  of  pigment  contained  in  the 
spleen.  Some  authors  describe  cloudy  swelling  limited 
to  small  areas  of  the  parenchyma.  This  we  have  not 
been  able  to  confirm,  nor  have  we  found  any  appreciable 
change  in  the  vascular  walls. 

The  Kidneys. — By  the  naked  eye  we  discover  profound 
lesions  that  appear  to  be  constant.  The  size  is  more  or 
less  increased.  The  color  is  generally  yellowish-red. 
Upon  section  the  color  appears  reddish-yellow  or  gray- 
ish. The  vessels  are  dilated  and  the  blood  flows  freely. 
The  medullary  zone  contrasts  with  the  cortical  through 
the  normal  or  somewhat  cyanotic  hue  of  the  former.  The 
capsule  peels  easily,  and  the  surface  appears  reddish -yel- 
low with  vascular  arborizations. 

Morbid  HiBtology. — Two  kinds  of  lesions  are  found  in 
our  preparations :  one  is  constant  and  the  other  variable. 
Tlie  glomeruli,  though  sometimes  normal,  present  in 
most  mstances  evident  lesions.  At  times  the  capsule  is 
thickened  through  proliferation  of  its  cells,  but  it  is  more 
frequently  normal,  except  that  the  epithelium,  parietal 
or  visceral,  is  more  or  less  degenerated.  The  cavity  is 
generally  filled  with  an  exudate  of  variable  character. 
It  may  be  granular,  containing  exfoliated  cells,  or  it 
may  present  minute  fatty  areas  or  evidences  of  hyaline 
degeneration.  The  exudate  takes  a  rose  color  with  the 
hsematoxylin-eosin  stain,  or  gives  the  reactions  of  hyaline 
matter.  The  capsular  degeneration  does  not  appear  to 
be  constant;  nor  is  it  necessarily  fatty,  even  in  cases  in 
which  the  fatty  change  is  quite  apparent  in  other  por- 
tions of  the  kidney.  The  glomerule  is  retracted  and 
small  in  proportion  to  the  amount  of  exudate,  and  it 
rarely  shows  evidences  of  cloudy  swelling.  In  our  ex- 
perience the  more  constant  lesions  are  foimd  in  the  con- 
voluted tubules.  Their  lumen  may  be  dilated,  and  con- 
tains granular  matter  from  the  disintegration  of  cells 
and  from  the  coagulation  of  albumin.  Together  with 
this  material  we  find  cells  in  a  more  or  less  degenerated 
state,  and  fragments  of  the  same,  in  conjunction  with 
deformed  free  nuclei,  still  capable  of  taking  the  basic 
stains.  In  some  places  we  find  h3'aline  masses,  true 
casts,  filling  the  lumen.  In  preparations  stained  after 
Marchi,  Golgi,  or  Weigert  we  find  here  and  there  fine 
fatty  granules  or  droplets  of  varying  size.  This  is 
by  no  means  always  the  case,  for  we  find  many  tubules 
in  an  advanced  state  of  degeneration  without  signs  of 
the  fatty  reactions.  We  have  not  been  able  to  find 
the  colloid  bodies  and  crystals  described  by  Council- 
man. The  epithelial  lining  of  the  convoluted  tubules 
is  intensely  degenerated,  in  the  shape  of  cloudy  swell- 
ing or  fatty  change.  Osmic-acid  pref)arations.  stained 
by  safranin  and  carmine,  will  show  cells  infiltrated  with 
fat,  and  still  presenting  complete  integrity  of  the  nucleus. 
Mitotic  figures  are  rare.  We  find  also  the  special  form 
of  necrosis  described  by  Councilman,  namely,  minute, 
rounded,  or  irregular  bodies,  well  differentiated  from  the 
protoplasm.  They  stain  intensely  with  eosin,  and  should 
be  studied  with  high  powers.  The  straight  collecting 
tubes,  the  descending  loop  of  Henle.  the  excretory  ducts 
are  less  aflfected.     Here  the  integrity  of  the  epithelium  is 


better  preserved,  and  the  form  of  degeneration  most  fre- 
quently encountered  is  the  cloudy  swelling.  The  tubes 
in  the  pyramids  are  often  obstructed  with  cylinders  cor- 
responding with  those  that  are  found  in  the  urine.  The 
interstitialconnective  tissue  also  participates  in  the  proc- 
ess. We  find  recent  round -cell  infiltrations  arouna  the 
glomerules  (periglomerulitis),  and  about  the  cortical  and 
medullary  tubules.  In  some  sections  the  infiltration  is 
such  as  to  invade  the  tubules  themselves.  The  epithelial 
cells  are  found  degenerated  and  compressed  among  con- 
nective-tissue cells  of  new  formation  and  leucocytes. 

Twice  we  have  met  with  small  abscesses  of  the  kidnej 
at  the  line  of  contact  of  cortical  and  medullary  portions. 
Bearing  upon  the  question  of  secondary  infections  we 
should  state  that  one  of  these  cases  was  of  short  duration. 

The  renal  vessels  are  at  times  dilated,  especially  the 
larger  ones,  the  hiterlobular  and  arciform ;  but  no  appre- 
ciable changes  are  found  in  the  walls  of  these  or  of  the 
smallest  vessels.     Hemorrhages  are  rarely  met  with. 

We  may  classify  the  renal  process  in  yellow  fever  as  a 
hsematogenous  acute  parenchymatous  nephritis. 

The  Stomach. — The  size  of  the  organ  is  normal  or 
slightly  increased.  On  opening  the  viscus  we  find  al- 
ways more  or  less  of  a  dark  fluid,  resembling  coffee  infu- 
sions of  variable  density.  Frequently  we  find  remnants 
of  food,  and  at  times  fine  shreds  of  mucous  membrane. 
The  spectroscopic,  chemical,  and  microscopic  investiga- 
tions show  that  the  coloring  matter  of  this  fiuid  is 
haemoglobin  or  some  one  of  its  derivatives.  The  mucous 
membrane  presents  a  reddish-gray  color  and  ecchymotic 
points  especially  about  the  cardia  and  pylorus.  The  re- 
mainder of  the  surface  presents  also  reddish  points  corre- 
sponding with  the  dilated  vessels. 

Histology. — The  changes  found  vary  in  different  cases. 
Sometimes  they  are  limited,  in  the  mucosa,  to  a  simple 
congestion,  specially  characterized  by  a  distention  of  the 
intertubular  vessels  that  empty  into  the  veins  of  the  sub- 
mucosa.  In  these  cases  only  the  superficial  part  of  the 
mucosa  is  altered.  The  nucleus  and  the  protoplasm  do 
not  take  the  stain  well,  but  the  epithelium  is  generally 
preserved.  Such  losses  of  it  as  may  be  encountered  are 
to  be  ascribed  to  cadaveric  changes.  We  find  in  these 
stomachs  small  superficial  hemorrhagic  foci,  and  at  times 
small  extravasations,  but  without  any  evidence  that 
the  capillaries  have  suffered  in  their  integrity.  Over 
the  places  just  described  the  more  superficial  layers  of 
the  epithelium  are  degenerated,  and  the  cells  are  found 
mixed  in  a  magma  composed  of  exfoliated  cells,  altered 
red  globules,  and  free  pigment.  Other  cases  present 
deeper  lesions.  These  are  more  pronounced  toward  the 
fundus  and  pylorus,  especially  the  former.  The  chief  or 
central  cells  of  the  glands  present  lesions  that  are  charac- 
terized by  lack  of  affinity  with  the  hamatoxylin,  and  a 
granular  condition  of  the  pn>toplasm ;  but  we  have  not 
been  able  to  demonstrate  the  presence  of  fat.  These 
alterations  do  not  generally  affect  uniformly  the  whole 
length  of  the  gland.  In  the  glandulte  propria^  of  Kdlli- 
ker  we  find  normal  chief  cells  alongside  others  more  or 
less  degenerated.  The  fundus  of  the  gland  is  general- 
ly less  affected  than  the  periphery.  In  these  cases  the 
interstitial  connective  tissue  participates  in  the  degenera- 
tive process.  This  tissue  presents  a  certain  degree  of 
translucency.  and  a  lack  of  definition  of  its  elements. 
These  alterations  are  more  manifest  in  the  superficial  lay- 
ers. These  do  not  stain  distinctly  with  the  eosin  or  with 
the  fuchsin  in  van  Gieson's  process.  The  elastic  fibres 
cannot  be  easily  distinguished.  We  have  seen  no  evi- 
dence of  active  connective-tissue  proliferation,  such  as  is 
found  in  most  of  the  forms  of  gastritis,  specially  the 
hemorrhagic.  We  do  find  accumulations  of  round  cells 
in  the  mucosa  and  submucosa,  but  without  evidences 
of  degeneration  or  active  proliferation.  The  submucosa 
presents  small  areas  of  degeneration  in  the  muscularis 
mucosae.  We  have  not  been  able  to  discover  the  punc- 
tated appearance  described  by  Couto  and  Soudre.  The 
vessels  are  often  dilated,  but  no  alterations  can  be  found 
in  their  walls.  The  lumen  is  generally  packed  with  red 
cells  and  a  few  leucocytes.    In  one  case  connective-tissue 
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elements  of  new  formation  were  found  infiltrating  the  sub- 
mucosa  about  the  veins,  but  even  here  no  change  could 
be  demonstrated  in  the  vascular  wall.  The  muscular 
coat  is  normal  in  volume  and  shows  no  signs  of  degene- 
ration. Distended  vessels  are  seen  among  the  layers  of 
the  musculature.  The  fat  of  the  subserosa  is  not  in- 
creased, nor  is  this  membrane  in  any  way  altered. 

The  Intestines. — The  lesions  vary  with  the  form  and 
intensity  of  the  infection.  In  those  cases  in  which  there 
have  been  intestinal  hemorrhages  the  lesions  are  more 
intense.  Invaginations  of  the  small  intestines  have  been 
met  with.  In  one  of  our  cases  there  were  two  such  dis- 
locations: one,  at  1.5  metre  from  the  duodenum,  and  the 
other  80  cm.  lower  down.  There  were  no  adhesions  nor 
inflammatory  exudate  upon  the  serosa,  but  simply  a  con- 
gestion of  the  inva^inated  portion  of  the  intestine. 

On  opening  the  intestine  we  find  the  color  to  be  nor- 
mal, except  at  some  places  where  a  reddish  and  cvanotic 
discoloration  is  apparent.  This  is  more  marked  in  the 
upper  part  of  the  intestine.  Peyer's  patches  are  not 
swollen  or  ulcerated.  Histologically  we  find  no  serious 
lesions  of  the  mucosa.  It  is  less  congested  than  that  of 
the  stomach.  In  most  of  our  preparations  there  are 
marked  cadaveric  lesions,  specially  toward  the  duode- 
num. The  epithelium  covering  the  villi  may  be  want- 
ing or  macerated,  but  it  is  generally  present.  The 
elands  of  LieberkQhn  show  no  evidences  of  catarrhal 
mflammation,  and  the  cells  of  the  glands  of  Brunner  pre- 
sent nothing  abnormal.  We  find  no  abnormal  round-cell 
or  leucocytic  infiltration.  In  hemorrhagic  cases  we  find 
foci  similar  to  those  described  in  the  stomach.  The  sub- 
mucosa  and  the  serosa  are  normal. 

The  large  intestines  are  usually  not  affected.  When 
we  meet  with  lesions  they  are  generally  encountered  in 
tbe  lower  portions  of  the  gut  and  are  catarrhal  in  char- 
acter. The  rectum  generally  contains  fscal  matter,  the 
consistence  of  which  varies  considerably.  Hemorrhagic 
lesions  are  occasionally  met  with. 

The  Liver. — The  volume  of  the  organ  is  normal  or 
slightly  augmented.  In  60  autopsies  performed  by 
Oouto  and  Boudr6  the  weight  averaged  1,680  gm.  The 
minimum  was  1,200  and  the  maximum  2,200  gm.  In  8 
cases  it  varied  between  1,400  and  1,500.  Thirteen  cases, 
investigated  by  Dr.  Araujo  Vianna,  gave  a  specific 
weight  as  follows : 


Absolute 

Specific 

weight. 

weight. 

1900 

1.045 

1610 

1.037 

IfiOO 

1.079 

1760 

1.071 

1915 

1.05S 

1770 

1.022 

IBOO 

• 

1.U88 

Weight  of 

the  fat 
extracted 
by  ether. 


226 
£J6 
185 

204 
306 
420 


Absolute 

Specific 

weight. 

weight. 

1.575 

1.064 

1200 

1.044 

l&'iO 

1.068 

1760 

1.037 

1400 

1.083 

1450 

1.U65 

Weight  of 

the  fat 
extracted 
by  ether. 

283 
192 
203 
309 

56 

43 


Color.— The  color  of  the  organ  is  characteristic  of  the 
disease.  It  may  be  compared  with  new  leather  or  box- 
wood. Minute  reddish  points  are  generally  found  on  the 
inferior  surface.  On  section  we  observe  the  same  dis- 
coloration, and  we  notice  some  reddish -gray  points  corre- 
sponding to  portal  spaces.  The  gall  blatfder  usually 
contains  small  quantities  of  bile  of  dark  color  and  syrupy 
consistence.  The  biliary  passages  are  patulous,  and  on 
compression  of  the  gall  bladder  the  bile  flows  freely  into 
the  dumlenum. 

Histology. — From  the  study  of  our  cases  we  conclude 
that  the  liver  is  the  organ  most  seriously  affected  in  yel- 
low fever.  We  are  at  once  struck  by  the  deformity  and 
disonler  that  prevail  in  the  hepatic  lobule.  The  cells  are 
not  radially  distributed  around  the  central  vein,  and  the 
vascular  net  appears  more  tortuous  than  normally.  For- 
eign elements,  such  as  leucocytes  and  connective  tissue 
of  new  formation,  among  the  hepatic  cells,  give  rise  to 
this  disorder.  The  protoplasm  of  the  cells  is  more 
granular  than  normally,  and  presents  vacuoles  of  vary- 


ing size.  These  gradually  gain  upon  the  protoplasm 
until  they  invade  it  totally.  Highly  refractive  hyaline 
bodies,  more  or  less  rounded  generally,  but  at  times  pre- 
senting slight  prolongations,  are  found  in  the  cells  and 
between  them.  These  bodies  take  the  eosin  stain  intense- 
ly, and  take  an  orange  color  by  the  van  Gieson  method. 
According  to  Councilman  they  represent  a  partial  necro- 
sis that  is  characteristic  of  the  acute  fatty  degenerations 
of  the  liver.  (**  Report  of  the  Etiology  and  Prevention 
of  Yellow  Fever,"  by  George  M.  Sternberg.  "  Report  of 
the  United  States  Marine  Hospital  Service,"  1890.)  The 
nucleus,  usually  excentric,  generally  stains  well  with  the 
basic  colors.  This  integrity  of  the  nucleus  contrasts  in  a 
remarkable  manner  with  the  disintegration  of  the  proto- 
plasm, and  probably  explains  the  rapid  recuperation  of 
the  functional  activity.  Some  nuclei  are  degenerated, 
as  evidenced  by  signs  of  caryorrhexis  and  vacuolization. 
This  occurs  especially  in  the  neighborhood  of  the  portal 
spaces.  Here  also  we  meet  occasionally  with  evidences 
of  proliferation :  double  nuclei,  various  manifestations  of 
mitosis,  and  small  hepatic  cells.  In  preparations  colored 
by  tlie  March!  method,  or  fixed  in  Flemming's  fluid,  we 
find  that  the  vacuolizations  of  the  protoplasm  represent 
simply  fat  globules.  These  take  the  black  color  with  the 
osmic  acid.  Their  number  varies  from  two  to  four,  or 
they  mav  run  together,  occupving  the  whole  body  of  the 
cell.  We  rarely  find  necrotic  areas.  In  one  case  the 
necrotic  areas  were  confined  to  the  peripherv  of  the  lob- 
ule, while  the  central  portion,  charged  with  fat,  pre- 
sented a  normal  coloration  of  the  nuclei. 

The  interstitial  connective  tissue  participates  actively 
in  the  pathologic  process.  This  is  especially  true  in  the 
portal  spaces,  where  we  encounter  accumulations  of  round 
cells  gathered  around  the  blood-vessels  and  bile-ducts, 
and  frequently  pressing  upon  the  latter  and  obliterating 
their  lumen.  This  obliteration  is  not  constant,  for  we 
meet  with  open  ducts  even  in  the  midst  of  the  prolife- 
rated connective  tissue.  In  the  interior  of  the  acini  we 
find  also  a  considerable  number  of  round  and  fusiform 
cells,  together  with  fibrillse  of  connective  tissue  and  a 
few  leucocytes. 

It  is  a  remarkable  fact  that  we  meet  nowhere  with  evi- 
dences of  a  decided  pigmentation  of  the  organ.  The  free 
pigment  is  relatively  scarce.  It  is  manifested  by  a  finely 
punctated  appearance,  and  does  not  give  the  iron  reac- 
tions. Pigment  is  also  found  within  the  cells.  The 
scantiness  of  pigment  in  the  yellow- fever  liver  is  in 
strong  contrast  with  the  findings  in  other  forms  of  jaun- 
dice.    The  walls  of  the  biliary  passages  are  normal. 

The  blood-vessels  of  the  liver  present  no  alteration  of 
the  walls.  Their  lumen  is  not  distended,  and  in  their 
contents  we  find  but  rarely  an  increase  of  the  leucocytes. 
Hemorrhages  are  very  rare. 

The  Pancrens. — In  the  few  cases  in  which  we  have 
studied  this  gland  we  have  found  only  cadaveric  changes. 
We  could  not  demonstrate  the  existence  of  the  fatty  de- 
generation described  by  some  observers. 

T*he  Perrons  System. — The  meninges  are  generally  in  a 
normal  condition.  Sometimes  ecchy niotic  spots  are  round 
in  the  dura.  The  sinuses  are  generally  found  filled  with 
blood  in  those  individuals  who  die  in  a  comatose  state. 
The  arachnoid,  the  pia.  and  the  choroid  plexus  are  con- 
gested, and  occasionally  we  meet  with  small  extravasa- 
tions. On  section  the  blood  flows  somewhat  freely  from 
the  vessels.  The  ventricles  are  dilated.  Their  walls,  as 
well  as  the  cerebrospinal  fluid,  are  slightly  stained  yel- 
low. The  brain  is  of  normal  consistence,  but  somewhat 
softened  in  prolonged  cases.  On  section  the  color  is  nor- 
mal and  the  punctated  appearance  is  rather  prominent. 
The  spinal  cord  presents  similar  appearances  with  less 
prominence  of  congestive  signs.  The  histology  of  the 
nervous  system  has  not  been  carefully  investigated. 

TuEAT.\fENT.  — The  mortality  statistics,  referred  to 
under  the  head  of  Prognosis  (and  they  correspond  with 
others  from  various  sources)  show  the  importance  of  early 
treatment  in  yellow  fever.  Not  that  we  possess  any  spe- 
cific that  should  be  applied  during  the  first  hours  of  the 
disease,  but  that  those  patients  are  more  likely  to  recover 
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who  are  put  to  bed  at  once,  and  who  are  kept  on  an  ab- 
solute diet.  Nothing  else,  if  we  except  the  administra- 
tion of  a  laxative  and  the  employment  of  some  palliative 
measures,  was  done  for  the  patients  admitted  to  Las 
Animas  and  the  Mercedes  hospitals  during  the  first  two 
days  of  the  disease.  The  results  compare  very  favorablv 
with  those  obtained  without  the  proper  sick-room  disci- 
pline, and  with  active  medication.  I  recommend  in  this 
connection  the  reading  of  a  paper  entitled  **  Notes  on  the 
Treatment  of  Yellow  Fever  at  Las  Animas  Hospital,"  by 
Col.  W.  C.  Gorgas,  in  the  Journal  of  the  Anoeiation  of 
Military  Surgeons,  for  October,  1908. 

The  patient  should  be  put  to  bed  at  once  and  kept  in 
the  horizontal  position.  Clean  linen  for  the  bed  and  per- 
son should  be  furnished  plentifully.  Windows  and 
doors  should  be  left  open  (screened  against  mosquitoes, 
of  course),  care  being  taken  to  avoid  only  the  direct  ac- 
tion of  strong  currents  of  air.  The  quarters  should  be  as 
clean  as  possible.  Patients  seem  to  do  well  when  treated 
in  tents,  whereas  the  mortalitv  is  generally  high  in  old 
yellow -fever  hospitals.  The  skin  should  be  cleansed  and 
rubbed  with  hot  water  and  soap,  and  clean,  loose  gar- 
ments should  be  substituted  for  the  clothing  worn  by 
the  patient.  It  is  not  unreasonable  to  believe  that  these 
measures  may  lessen  the  chances  of  secondary  infections. 
At  any  rate,  the  patients  so  treated  do  better  than  others. 

A  mild  purgative — calomel  and  jalap  or  castor  oil — is 
ordered,  and  water  is  given  freely  through  a  drinking 
tube  or  feeding  cup.  From  fifty  to  eighty  ounces  of 
fluid  are  given  in  the  twenty-four  hours.  Plain  water, 
pleasant  alkaline  waters,  ginger  ale,  lemqpade,  orange 
leaf  tea,  are  given,  preferably  cold,  though  some  patients 
call  for  warm  drinks.  WeaK  solutions  of  bicarbonate  of 
sodium  may  take  the  place  of  mineral  waters.  The  pa- 
tient is  not  allowed  to  sit  up  to  empty  the  bladder  and 
rectum. 

Absolutely  no  drugs  are  given  until  we  see  clear  indi- 
cations for  them,  a  condition  that  is  not  likely  to  arise  in 
a  large  number  of  cases,  or  only  from  the  third  day  on- 
ward in  the  grave  cases.  During  this  interval  much  can 
be  done  to  relieve  the  sufferings  of  the  patient  and  to 
gain  his  confidence. 

External  applications  should  be  freely  used:  light 
sinapisms  to  the  back  of  the  neck,  to  the  calves  of  the 
legs,  to  the  loins,  or  to  the  epigastrium;  ice  caps  to  the 
head  or  to  the  back  of  the  neck ;  rubbing  of  the  legs  or 
back  with  alcohol  or  some  liniment;  warm  applications 
over  the  bladder  if  there  be  retention  of  urine ;  sedative 
water  to  the  forehead.  If  the  body -temperature  be  very 
high  the  surface  should  be  sponged  with  cool  water  and 
alcohol,  or  an  enema  of  cold  water  may  be  given. 

If  by  night  time  the  patient  be  suffering  much  from 
paius  in  the  back  and  head,  a  dose  of  five  grains  of  phen- 
acetin  may  be  given,  and  repeated,  if  necessary,  once 
during  the  night.  After  the  third  night  this  drug  is 
scarcely  called  for,  and  its  use  is  probably  harmful. 

The  first  symptom  that  is  likely  to  call  for  special 
treatment  is  vomiting.  If  the  bowels  have  not  acted 
since  the  initial  purge  we  should  now  give  a  Seidiitz 
powder  in  broken  doses,  or  effervescing  magnesia,  or 
calomel  in  minute,  often  repeated  doses.  If  the  vomit- 
ing does  not  stop  readily,  we  should  discontinue  the  ad- 
ministration of  liquids  by  the  mouth,  and  allow  nothing 
but  cracked  ice  in  small  quantities.  At  the  same  time 
rectal  injections  of  warm  physiologic  salt  solution  in 
doses  of  six  ounces  every  four  hours  should  be  pre- 
scribed. It  is  to  be  hoped  now  that  the  rectum  has  not 
been  made  irritable  by  the  excessive  use  of  purgatives, 
for  much  depends  upon  the  continued  administration  of 
these  injections  perhaps  for  several  days.  When  we 
have  reached  the  fifth  or  sixth  day  of  the  disease,  the 
question  of  feeding  these  patients  presents  itself.  If 
there  has  been  no  vomiting  one  ounce  of  milk  may  be 
given  every  two  hours  by  the  mouth;  but  if  we  have 
been  forced  to  use  the  rectal  injections,  two  or  three 
ounces  of  milk  should  be  injected  with  the  salt  solution. 

If  the  vomiting  and  retching  be  very  frequent,  a  few 
doses  of  cocaine  in  tablet  form  should  be  tried,  or  ice 


may  be  applied  to  the  throat.  The  oft-repeated  vomit- 
ing is  almost  sure  to  lead  to  hemorrhage.  Immediately 
upon  the  first  appearance  of  brown  flakes  in  the  vomitus 
I  prescribe  tincture  of  the  chloride  of  iron  in  five-drop 
doses  every  two  hours.  I  give  it  usually  with  a  little 
fflycerin  and  lemon  juice.  The  iron  almbst  always  re- 
duces the  frequency  of  the  vomiting.  I  Imve  tried  adre- 
nal extracts  without  success.  If  there  be  much  hemor- 
rhage from  the  mouth  I  prefer  to  use  a  mouth  wash 
containing  antipyrin.  Wherever  the  source  of  the  hem- 
orrhage may  be,  I  think  the  iron  should  be  insisted  upon. 

The  remainder  of  the  treatment  reduces  itself  to  sus- 
taining the  strength  of  the  patient,  and  stimulating  the 
action  of  the  heart  and  kidneys  by  the  judicious  use  of 
strychnine  and  digitalis  and  alcohol ;  the  two  former  by 
the  hypodermic  method,  and  the  latter  by  the  mouth  or 
rectum.  Alcohol  is  not  well  borne  in  large  doses;  a 
tablespoonful  of  chalnpagne  or  some  whiskey  in  car- 
bonic-acid water,  given  occasionally  when  symptoms  of 
collapse  appear,  is  without  doubt  useful.  Hypodermics 
of  strychnine,  or  of  digitalin  in  doses  of  gr.  ^  or  gr.  y^ 
may  be  given  every  six  hours  with  advantage.  I  do  not 
believe  these  patients  will  stand  as  much  strychnine  as 
those  suffering  from  other  infectious  diseases. 

Digitalis  is  more  specially  indicated  when  the  kidneys 
are  inactive.  In  suppression  of  urine  cold-water  rectal 
injections  have  been  recommended,  and  in  some  few 
cases  I  think  I  have  done  good  through  the  diuretic 
action  of  calomel. 

The  prolonged  typhoid  cases,  generally  marked  by 
intense  jaundice,  require  alcohol  and  strychnine.  Most 
of  them  have  to  take  iron  for  a  few  days  on  account  of 
the  hemorrhages ;  but,  as  these  subside.  I  think  they  are 
benefited  by  tne  use  of  small  doses  of  chlorate  of  potas- 
sium. Later  on,  in  the  period  of  convalescence,  they 
should  take  muriatic  acid  and  nux  vomica. 

As  already  mentioned,  about  the  fifth  day  we  should 
begin  to  give  milk,  with  lime  water,  if  necessary.  The 
dose  shoiild  be  gradually  increased,  and  about  the  ninth 
day  a  mild  solid  diet  may  be  ordered.  Ice  cream  is  much 
relished,  and  may  be  given  before  this. 

The  patient  should  be  allowed  to  get  on  his  feet  grad- 
ually, and  in  the  majority  of  cases  he  is  up  and  about  at 
the  end  of  the  second  week.  Very  mild  cases  will  have 
recovered  completely  in  ten  days,  while  others  will  re- 
quire the  use  of  peptonized  food,  tonics,  and  massage 
for  a  few  days. 

Prophylaxis. — The  perfect  success  of  the  prophylac- 
tic measures  against  yellow  fever  is  based  on  the  com- 
plete knowledge  we  now  possess  of  the  mode  of  propa- 
gation of  the  disease.  It  is  transmitted  by  the  Stegomyia 
fasciata ;  the  insect  becomes  infected  by  biting  the  yellow- 
fever  patient  at  any  time  during  the  first  three  days  of 
the  disease ;  the  insect  becomes  infecting  twelve  days  after 
it  has  bitten  the  yellow-fever  patient.  The  application 
of  this  knowledge  to  prophylactic  practice  is  perfectly 
feasible. 

The  patient  should  be  treated,  if  possible,  within  an 
enclosure  known  to  be  free  from  the  Stegomyia  mos- 
quito. In  cities  exposed  to  the  introduction  of  yellow 
fever  there  should  be  kept  always  in  readiness  such  an 
enclosure — a  mosquito-proof  ward.  In  the  city  of  Ha- 
vana we  have  no  hesitation  in  receiving  cases  of  yellow 
fever  from  the  shipping.  We  have,  almost  forcibly  and 
with  the  idea  of  protecting  the  ship  and  the  port  to  which 
it  was  bound,  removed  such  a  patient  from  a  vessel  and 
brought  him  into  the  city.  Our  security  in  this  city  de- 
pends simply  on  our  having  such  an  enclosure.  The 
patient  is  brought  under  a  mosquito  bar  to  the  mosquito- 
proof  wards  of  Las  Animas  Hospital,  where  he  is  cared 
for  by  attendants,  many  of  whom  are  non-immunes. 
This  nas  been  done  now  for  three  consecutive  summere 
without  a  single  instance  of  propagation  of  the  disease. 

If  the  patient  must  be  treated  at  home  steps  should  be 
taken  to  screen  the  windows  and  doors.  If  possible  a 
room  should  be  first  fumigated  to  destroy  the  mosquitoes, 
and  screened  before  the  patient  is  brought  into  the  apart- 
ment. 
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It  is  apparent  that  the  source  of  infection,  the  patient, 
It  quite  under  our  control  in  most  instances.  Of  course 
the  possibility  always  exists  of  mild  ambulatory  cases 
that  may  escape  our  observation.  I  have  always 
thought  that  such  cases,  specially  amons  the  negroes, 
are  responsible  for  the  spread  of  some  epidemics. 

If  the  patient  has  had  tlie  opportunity  to  infect  mos- 
quitoes before  he  comes  under  observation,  it  becomes 
necessary  to  destroy  the  infected  insects.  Here,  again, 
we  observe  how  completely  this  disease  is  under  our  con- 
trol. The  insects  give  us  time  to  act.  They  can  do  no 
harm  before  the  lapse  of  twelve  days.  Furthermore  the 
Stegomyia  mosquito  is  a  domestic  insect.  It  is  not  likely 
to  migrate  far  from  the  patient.  It  will  remain  in  the 
same  room  or  at  least  in  the  same  house.  If  the  patient's 
quarters  are  protected  against  the  smoke,  the  other  parts 
it  the  buildine  may  be  fumigated  with  pvrethrum.  The 
houses  immediately  adjoining  should  be  fumigated  at  the 
same  time.  After  the  recovery  or  death  of  the  patient  the 
room  occupied  by  him  should  also  be  fumigated. 

Although  the  pyrethrum  is  not  so  certain  an  insecticide 
as  are  certein  other  substances,  it  is  more  manageable,  and 
can  be  applied  in  all  places  and  at  all  times.  If  care  be 
taken,  during  fumigation,  to  leave  a  sheet  of  paper,  wet 
with  mucilage,  under  a  glass  window,  or  under  some  open- 
ing pasted  over  with  paper,  the  insects  are  sure  to  fly  to 
the  light,  and  will  drop,  when  paralyzed,  upon  the  paper 
beneath.  In  this  manner,  and  by  carefully  sweeping  the 
room,  before  freely  opening  the  windows,  after  fumigat- 
ing for  four  hours,  we  are  quite  sure  of  collecting  all  the 
mosquitoes.  These  should  be  burnt  at  once,  or  placed  in 
a  bottle,  if  we  desire  to  determine  the  kind  of  insects 
found  in  the  premises. 

The  complete  success  attained  in  Havana  by  these 
methods  was  in  part  due  to  the  fact  that  most  of  the  pa- 
tients affected  with  yellow  fever  were  hospital  patients ; 
that  is,  thev  could  be  removed  at  once  to  Las  Animas,  or 
to  some  01  the  private  hospitals  in  which  the  sanitary 
department  had  seen  to  the  preparation  of  adequate 
wards. 

A  fine  was  imposed  on  the  physician  who  failed  to  re- 
port a  case  of  yellow  fever,  and  a  commission  of  experts, 
whose  opinion  as  to  the  diagnosis  was  flnal,  visited  the 
patient  at  once,  and  reported  upon  the  nature  of  the 
disease.  Preventive  measures  already  instituted  were 
continued  or  not  according  to  the  finding  of  the  com- 
mission. 

At  the  same  time  that  these  direct  measures  of 
prophylaxis  are  being  carried  out,  every  effort  should  be 
made  to  diminish  the  number  of  the  Stegomyia  mos- 
quitoes in  the  locality.  Deposits  of  water  of  all  kinds 
should  be  reduced  to  a  minimum.  Waste  waters,  sinks, 
and  pools  should  be  frequently  oiled  with  petroleum,  and 
water  barrels,  tanks,  and  cisterns  should  be  screened. 

The  above  simple  method  of  prophylaxis  is  based  on 
the  well-known  studies  of  Dr.  Finlay,  and  Drs.  Reed, 
Carroll,  I^zear,  and  Agramonte.  These  authors  had  left 
undetermined  the  duration  of  the  period  of  infectivity  of 
cases  of  yellow  fever.  From  their  experience  and  my 
own  it  appeared  probable  that  this  period  of  Infectivity 
was  limited  to  the  first  three  days  of  the  disease.  In  the 
report  of  the  French  commission  (Marchoux,  Salimbeni, 
Simond)  sent  to  Rio  by  the  Pasteur  Institute,  we  find 
(Annalesde  Vlnslitut  Pasteur,  November,  1903)  that  spe- 
cial attention  was  paid  to  this  point,  and  that  inoculation 
experiments  were  made  to  show  that  a  case  of  yellow 
fever  on  the  fourth  day  was  not  capable  of  transmitting 
the  disease. 

The  experimenters  of  the  French  commission  have  im- 
munized individuals  by  injecting  serum  of  yellow-fever 
patients  previously  treated  by  heating  for  five  minutes  at 
a  temperature  of  55'  C,  or  by  keeping  it  under  a  layer 
of  vaseline  during  eight  days.  Dr.  Carroll  had  already 
suggested  the  attenuation  of  the  virus  by  heat.  The 
commission  also  show  that  the  serum  of  convalescents 
possesses  preventive  properties,  and  perhaps  curative 
properties,  as  suggested  by  Finlay. 

Jrian  Ouitera*. 


YELLOW     VISION      AND     OTHER     FORMS     OF 

CHROMATOPSIA.— Chromatopsia  is  a  modification  of 
the  visual  sensation,  as  a  result  of  which  all  objects  ap- 
pear of  a  certain  color  (red,  purple,  blue,  yellow,  green, 
white),  without  any  effect  xipou  the  acuteness  of  vision 
or  any  visible  changes  in  the  fundus. 

Kr,,throp9ia  {Red  Vuion),  the  most  common  variety,  is 
not  infrequent  after  cataract  extraction,  occurring  in 
three  to  five  per  cent,  of  cases  (Becker),  and  after  ex- 
posure to  intense  light,  for  example,  sunlit  snow  fields 
especially  in  high  regions,  brilliant  electric  light,  flashes 
of  lightning,  and  observation  of  the  sun.  This  visual 
disturbance  becomes  more  marked  when  the  illumination 
is  suddenly  dimiuished,  as  after  going  from  the  open  into 
a  house.  After  cataract  extraction  there  is  less  frequent- 
ly purple  or  blue  vinon  {kyamqma),  or  the  patient  com- 
plains of  objects  appearing  of  a  glaring  white.  The 
phenomenon  generally  appears  shortly  after  the  opera- 
tion, or  after  some  days  or  weeks;  it  lasts  a  variable 
number  of  houre,  days,  weeks,  or  months:  it  may  be 
constant  or  intermittent;  it  generally  disappeara  in  the 
course  of  a  few  days  or  weeks.  No  treatment  is  called 
for  beyond  the  wearing  of  smoke-tinted  glasses;  potassic 
bromide  has  been  recommended  in  these  cases. 

Independently  of  cataract  extraction,  the  occurrence 
of  colored  vision  is  favored  by  dilatation  of  the  pupil, 
congenital  coloboma of  the  iris,  iridectomy,  by  excitement 
of  any  sort,  and  by  elevation  of  body -temperature.  Red 
vision  is  an  occasional  symptom  of  optic-nerve  atrophy, 
glaucoma,  nyctalopia,  migraine,  hysteria,  hystero-trau- 
matic  amblyopia,  and  amaurosis,  exhausting  diseases, 
and  severe  Hjvere;  it  sometimes  occurs  with  Intra-ocular 
hemorrhage;  it  may  be  part  of  the  epileptic  aura;  it  is 
said  to  be  caused  by  coffee  in  rare  instances.  Blue  vision 
is  occasionally  complained  of  by  patients  suffering  from 
retinitis  albuminurica  and  detachment  of  the  retina,  and 
may  also  follow  the  use  of  cannabis  indica.  Green  vision 
{ehlaropsia)  is  a  rare  symptom  of  detachment  of  the  retina, 
optic-nerve  atrophy,  and  aphakia  as  the  result  of  cataract 
extraction.  Blind  eyes  occasionally  are  conscious  of 
colored  lights,  probably  due  to  irritation  of  the  visual 
centres. 

It  seems  probable  that  chromotopsia  maybe  due  either 
to  central  irritation  or  to  local  causes.  No  entirely  satis- 
factory explanation  of  the  phenomenon  has  yet  been 
offerea.  Fuchs  attributes  red  vision  to  the  action  of 
strong  light  on  the  visual  purple  and  its  slow  regene- 
ratum  under  less  intense  light;  but  the  absence  of  visual 
purple  at  the  macula  upsets  this  theory.  Snellen  be- 
lieves it  to  be  due  to  the  coloring  of  white  light  by  its 
passage  through  the  translucent  and  vascular  lids  and 
choroid,  and  the  subsequent  diffusion  of  this  reddish 
light  over  the  retina.  After  the  extraction  of  cataract, 
upon  exposure  to  bright  light,  the  lids  are  partly  closed ; 
there  is  thus  a  small  central  pupillary  opening  for  white 
li«iht,  while  the  periphery  of  the  retina  is  flooded  with 
rod  light  whi<h  has  come  through  the  lids.  When  the 
intensity  of  the  illumination  is  reduced,  the  red  percep- 
tion of  the  periphery  changes  to  a  complementary  green 
as  a  result  of  fatigue,  while  central  vision  appears  red 
by  contrast.  The  blue  vision  after  cataract  extraction  is 
attributed  by  Burnett  to  fatigue  of  the  retina  as  a  result 
of  long-contniued  exposure  to  light  rendered  yellow  by 
passace  through  amber-colored  cataracts,  giving  blue  as 
a  residual  sensiition  in  white  light. 

loxic  Chromntopsia. — Colored  vision,  usually  yellow 
{Tanthopsia),  is  one  of  the  symptoms  of  the  poisonous 
effects  of  certain  drugs,  of  ^vhi(•h  sanKmin  is  the  most 
common  example;  this  agent  may,  however,  produce 
green  vision,  or  rarely  red  t)r  blue  vision.  Other  dru^ 
wliich  may  produce  chromatopsia  are  amyl  nitrite,  picnc 
acid,  chromic  acid  (as  a  result  of  local  applications),  os- 
mic  acid,  digitalis,  carbonic  oxide,  and  tobacco.  Xan- 
thopsia also  occurs  as  an  early  symptom  of  catarrhal 
jaundice,  being  due  probably  to  the  discoloration  of  the 
dioptric  media  by  bile  pigments;  it  is  seen  after  dazzling 
from  electric  ligLt,  and  may  accompanv  nyctalopia. 

Charles  11.  May. 
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Aacli«iu 
Absence* 


Aachen,  medicinal  springs  at,  i.  1 

Aberration,  chromatic,  iv.  91 

Abscess,  intracranial,  ii.  411 

Aagrini,  ii.  828 

mental,  v.  25  (see  also  Insanity) 

ischiorectal,  i.  48,  894 ;  vi.  564 

Abattoirs,  v.  724 

spherical,  iv.  84,  91 

mammary,  ii.  474 

sanitary  inspection  of,  v.  725 

Aberystwith,  i.  39 

near  rectum,  i.  394 

Abbess  lateral  anastomosifl  of  in- 

Abies abies,  vi.  639 

of  abdominal  wall,  v.  585 

testines  b^-  suture,  v.  179 
Abbreviations  used  in  denoting  the 

balsamea,  ii.  624 

of  auricle,  iii.  607 

canadensis,  vi.  639 

of  bladder,  vii.  708 

eleclrical  reactions,  iii.  771,  776 

Abietic  acid,  i.  39 

ofbrain,  ii.  218,  249,  411 

Abdomen,  anatomy  of,  i.  2 

Abiotrophy  of  the  myon,  vi.  62 

a  cause  of  headache,  iv.  553 

deforaiities    of,  determined   by 

of  the  motor  neurones,  vi.  62 

complicating    inflammation 

cyrtometer,  iii.  341 

Ablution,  general,  iv.  789 

of  the  ear,  iii.  655 

development    of   organs  of,    1. 

Abnormalities  of  size,  vii.  672 

due  to  chronic  purulent  in- 

179 

defective,  vii.  673 

flammation  of  the  middle 

emphysema  of,  viii.  430 

excessive,  vii.  672 

ear,  v.  707 

examination  of,  in  diseases  of  the 

of  position,  vii.  672 

traumatic,  iv.  561 

stomach,  vii.  488 

transposition  of  viscera,  vii. 

of  cerebellum,  ii.  219 

examination  of,  in  medico-legal 

673 

of  cornea,  iii.  288;  iv.  100 

autopsy,  i.  659 

Abogate,  i.  191 

of  Fallopian  tubes,  vii.  70d 

fasciae  of,  1.  3 

Abortion,  i.  39 

of  finger,  iv.  502 

form  and  appearance,  i.  3 

criminal,  i.  42,  671 ;  viii.  612 

of  jaw  (lower),  v.  253 

ffunshot  wounds  of,  iv.  454 
incisions  in,  i.  5 

examination    in    cases   of   sus- 

of larynx,  v.  410 

pected,  i.  43 

of  liver,  v.  530 

injuries  of,  i.  16,  670 

indications  for  induction  of,  vi. 

of  lung,  V.  586;  vii.  755 

lymphatics  of,  v.  685 

309 

of  mamma,  ii.  474 

massage  of,  v.  695 

laws  against  criminal  induction 

of  mediastinum,  v.  782 

malformations  of,  vii.  702 

of,  i.  42 

of  nasal  septum,  vi.  109 

muscles  of,  i.  3 

leucorrhoea  following,  v.  495 

of  oesophagus,  vi.  340 

regions  of,  i.  1 1 

methods  of  inducing,  vi.  810 

of  omentum,  vi.  360 

section  of,  in  new -bom,  vi.  275 

missed,  i.  41 

of  ovary,  vii.  709 

surgerv  of,  i.  16 
wouncTs  of,  i.  17 

pathology  of,  iii.  62 

of  palni  of  hand,  iv.  504 

post-mortem    indications   of,   i. 

of   pancreas.    See   Panereatitit^ 

Abdominal  bandage,  for  soldiers, 

670 

Acute  Suppurative 

V.  796 

Abortives,  vi.  691 

of  spleen,  vii.  427.  429 

aorta,  aneurism  of,  i.  85,  886 

Abracbius,  vii.  714 

of  testicle,  vii.  709 

cavity  and  contents,  1.  11 

Abrasions  of  cervix  uteri,  viii.  69 

of  tongue,  vii.  795 

lymphatic  glands,  v.  686,  640 

Abrin,  v.  260 

of  tympanic  membrane,  iii.  625 

muscles,  anomalies  of,  vi.  61 

Abrus  precatoriuB,  v.  260 

pelvic,  i.  394 

pregnancy,  iv.  57 

Abscess,  i.  44,  47 

peri -esophageal,  vi.  340 

ring,  external,  anatomy  of,  i.  8 

alveolar,  v.  248;   vii.  6C0;  viii. 

psoas,  vi.  779 

internal,  anatomy  of,  1.  6 

582 

rectal  (deep),  i.  894 

tumors,  diagnosis  of,  i.  22 

amoebic ,  i.  44 

retropharyngeal,  vi.  599       \ 

viscera,  anatomical  relations  of, 

appendicular,  i.  89 

serous,  i.  46 

i.  12 

aspiration  of,  i.  580 

sputum  in,  character  of,  vii.  48t 

gunshot  wounds  of,  iv.  455 

bronchiectatic,  viii.  406 

subareolar,  ii.  474 

relative  positions  of  the,  i.  12 

caused  by  quinine,  iii.  422 

subdiaphragmatic,  viii.  502 

wall,  i.  3 

cervical,  diffuse,  vi.  593 

sublingual,  vi.  593 

abscess  of,  v.  535 

cold,  i.  46,  48 

submammary,  ii.  474 

posterior,  i.  10 

cutaneous,  i.  49 

subphrenic,  iii.  437;  viii.  506 

Abductor  hallucis  muscle,  anomalies 

embolic,  i.  46 

suburethral,  i.  772 

of.  vi.  59 

extradural,  ii.  222,  415,  v.  709 

treatment  of,  i.  47 

indicis  muscle,  vi.  55 

formation  and  healing  of,  v.  6, 

tropical,  i.  44;  v.  532 

minimi  digiti  muscle,  anomalies 

11 

tuberculous,  v.  207 

of.  vi.  55,  59 

iliopsoas,  i.  36 

Abscesses,  metastatic,  in  walls  of 

ossis  metatarsi  quinti  muscle,  vi. 

in  axilla,  vii.  207 

arteries,  ii.  98 

59 

in    hip  -  joint   disease,    v.    268, 

Abscission  of  uvula,  viii.  108 

poUicis  muscle,  anomalies  of,  vi. 

284 

Absence  of  adrenals,  vii.  566 

55 

in  ischiorectal  fossa,  i.  394 

of  cervix  ut^ri,  viii.  73 

pollicis  lon.i^us  muscle,  iv.  242 
Abenakis  Springs,  i.  89 

in  neck,  vi.  192 

of  iris,  V.  217 

in  Pott's  disease,  vii.  407 

of  larynx,  v.  419 
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Absence    of  mammary  gland,   iL 
471 

of  nails,  vi.  93 

of  nipple,  ii.  465 

of  oesopbagutt,  vi.  888 

of  ovary,  vi.  481 

of  patella,  vi.  517 

of  pericardium,  vi.  558 

of  spleen,  vii.  425 

of  tongue,  vii.  798 

of  ureter,  viii.  11 

of  uterus,  viii  72 

of  uvula,  viii.  109 

of  vagina,  viii.  158 
Absinthe  habit,  i.  50;  viii.  816 
Abainthin,  viii.  316 
Abainthism,  i.  50 
Absinthium,  viii.  816 
Absinthol,  viii.  816 
Absorbent    material   for  dressing 
wounds,  iii.  555 

system,  v.  624.    See  also  Lym- 
phatie  System 
Absorption,  i.  50 

in  cataract,  ii.  725 

spectre,  vii.  275 
Abstract  of  Ignatia,  iv.  848 
Aostracts,  v.  735 
Abuta,  v.  859 

rufescens,  v.  859 
Acacia,  iv.  427 

catechu,  ii.  738 

Senegal,  iv.  427 

suma,  ii.  738 

vera,  iv.  427 
Ac»na,  vi.  1000 
AcanthacesB,  i.  51 
Acanthia  columbaria,  v.  156 

inodora,  v.  156 

hirundinis,  v.  156 

pipistrelli,  v.  156 
AcanUiooephala^  vi.  224 
Acanthosis  nigricans,  i.  51 
Acardiac  monsters,  vii.  679 
Acardius,  vii.  679 

acephalus,  vii.  681 

acormus,  vii.  680 

amorphus,  vii.  682 

completus,  vii.  680 
Acari,  see  Araehnida,  i.  428 
Acarian  furrows,  i.  432 
Acarida,   i.  429.    See  also  Arach- 

nida 
Acaroides  gum,  viii.  318 

resin,  viii.  318 
Acarus  dysenteris,  i.  434 

ezulcerans,  i.  481 

lactis,  i.  434 

scabiei.  i.  431 :  vii.  34 

siro.  i.  431,  434 
Accelerator  urinee  muscle,  anom- 
alies of,  vi.  62 
Accessory  abdominal  oblique  mus- 
cle, vi.  61 

glutens  minimus  muscle,  vi.  56 

bead  to  quadriceps  cruris  muscle, 
vi.  57 

inferior  oblique  muscle,  vi.  43 

palmar  abductor  indicis  muscle, 
vi.  55 

suprarenals,  vii.  566 

thyroids,  vii.  775 
Accidental    injuries,    amputation 
in,  i.  235 

conservatism  in  treatment  of,  i. 
236 
Accidents,  a  cause  of  deaf -mutism, 
iii.  865 


Accidents  by  machinery,  measures 
for  preventing,  vi.  880 

from  electric  current,  iii.  754 
Acclimatization,  i.  52 

diseases  interfering  with,  i.  58 

hygiene  of,  i.  58 

obstacles  in  the  way  of,  i.  58 
Accommodation,  i.  54;  iv.  98 

and  refraction,  disoiders  of,  i.  54 

changes  in  eye  in,  i.  54 ;  iv.  98 

disorders  of,  i.  54,  59 ;  i v.  94 

influence  of  age  upon,  iv.  95 

mechanism  of,  iv.  93 

nerves  of  apparatus  of,  iv.  95 

ran^e  of,  i.  55;  iv.  94 

region  of,  vi.  78 

Scneiner's  experiment,  iv.  98 

spasm  of  muscles  of,  i.  60 

varying  shape  of  the  lensduring, 
iv.  98 
Accounts  of  physicians.    See  Fees 
A.  C.  E.  mixture  as  an  anaesthetic, 

i.  292 
Acephalus,  vii.  681 
Acer  barbatum,  vii.  548 

saccharum,  vii.  548 
Aoervulus  cerebri,  ii.  166 
Acervus  cerebri,  ii.  166 
Acetabulum,  iv.  690 

fractures  of,  i.  60 
Acetal,  i.  63 
Acetaminol,  i.  68 
Acetanilid,  i.  63 

relation  of,   to  phenacetin,  vi., 
606 
AcetaniUde,  i.  63 
Acetate  of  ammonium,  i.  216 

of  iron,  v.  225 

of  lead.  V.  471 

of  potassium,  vi.  744 

of  zinc,  viii.  389 
Acetic  acid,  i.  65 

as  a  caustic,  ii.  757 

as  a  germicide,  iv.  830 

concentrated,  poisoning  by,  i.  662 
Acetic  ether^  i.  65 
Aceto-arsenite  of  copper,  poison- 

inc  by.  i.  663 
Acetone,  i.  65 

as  a  germicide,  iv.  330 

in  diabetic  urine,  i.  66;  iii.  430 
Acetone- chloroform,  i.  321 
Acetonuria,  i.  65;  viii.  49,  343 

an  auto-intoxication,  i.  645 

in  insanity,  v.  40 
Acetophenone,  iv.  811 
Aceto  -  phenone-ortho-oxy-quin- 

olin,  i.  67 
Acet-ortho-toluid,  i.  67 
Acet-para-toluid,  i.  67 
Acetracts,  i.  65 
Acetum,  v.  740 

Acetyl- benzoyl-aconine,  i.  84 
Acetylene,  ii.  664;  iv.  761 
Acetyl-para-amido-salol,  vii.  15 
Acetyl-salicylic  acid,  i.  581 
Acetyl-thymol,  i.  67 
Acheiria,  iv.  492 
Achillea,  viii.  318 
Achillein,  viii.  818 
Achilles  jerk,  vi.  874 
Achillo-bursitis,  iv.  215 

posterior,  iv.  216 
Achillodynia.  iv.  215 
Acholia,  v.  536 
Achorion  Sch5nleinii,  i.  720 
Achroma,  acquired.     Sec  Vitiligo 

congenital.    See  Albinism 


Achromatic  spindle,  ii.  764 
Achromatolysis,  vi.  661 
Achromatopsia,  ii.  18;  viii.  245 
Achylia  gaxtrica,  vii.  508 
Acroddextrins,  iii.  472 
AcidophUes,  ii.  30 
Acidosis,  viii.  843 

following  operations,  viii.  690 
Acids,  abietic,  i.  39,  65 

acetic,  i.  65,' 67 

acetyl-salicylic,  i.  581 

aconitic,  i.  85 

acrylic,  i.  68 

action  of,  on  tissues,  i.  71 

agaric,  i.  188 

agaricic,  i.  138 

agaricinic,  i.  138 

alantic,  iii.  742 

alkaptonic,  viii.  47 

alpha-toluic,  vi.  609 

amido-,  i.  68 

amido-acetic,  i.  68,  754 

amido-stearic,  vi.  788 

anacardic,  ii.  707 

angelic,  i.  848 

arachidic,  i.  68 

aromatic,  i.  69 

sulphuric,  vii.  568 

arsenous,  i.  524 

artanthic,  v.  714 

as  antidotes,  i.  372 

as  beverages,  i.  72 

as  caustics,  ii.  756 

as  digestants,  iii.  471 

as  disinfectants,  i.  687 

as  escharotics,  i.  72 

as  lotions,  i.  72 

aspartic,  i.  68 

benic,  vi.  68 

benzoic,  i.  744 

beta-oxybutyric,  viii.  48 

bile,  i.  & ;  viii.  50 

boric  or  boracic,  ii.  130 

Boswellic,  vi.  355 

Boswellinic,  vi.  356 

burns  from,  ii.  520 

butyric,  i.  67 

camphoric,  ii.  623 

camphoronic,  ii.  624 

capric.  i.  68 

caproic,  i.  67 

caprylic,  i.  68 

carbamic,  i.  68 

carbazotic,  vi.  632 

carbolic,    i.   863,   369,    687;    & 
655 

carbonic,  ii.  661 

carminic,  iii.  225 

carthamic,  vii.  3 

catechu-tannic,  ii.  789 

cathartic,  vii.  117 

cerotic,  i.  68 

cetraric,  vi.  1 

chelidonic,  ii.  760 

chelidoninic,  ii.  760 

cholalic,  i.  68,  754 

cholic,  i.  754 

chromic,  iii.  70 

chrysophanic,  iii.  76 ;.  vi.  974 

cinnaniic,  iii.  98 

citric,  iii.  126 

columbic,  iii.  226 

comenic,  vi.  385 

corrosive,  bums  from,  ii.  519 

cresotic,  vii.  9 

cresotinic,  vii.  9 

cresylic,  iii.  829 

crude  pyroligneous,  i.  66 
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Acids,  dextrorotary  lactic,  viii.  48 
diacetic,  viii.  49 

Acids,  phosphoric,  vi.  620 

Aconite,  toxicology  of,  i.  84 

pJiytolaccic.  vi.  728 

Aconitic  acid,  i.  85 
Aconitine,  i.  85 

dibromogallic,  iv.  290 

picric,  vi.  682 

digallic.  vii.  686 

podophyllic,  vi.  689 

effect  of,  on  heart  and  circuit 

di-iodo-salicylic,  v.  210 

poly^ahc,  vii.  114 

tion,  ii.  688 

effect  of,  on  electrotODUs,  ii.  776 

propionic,  i.  67 

Aconitum  ferox,  i.  84 

erucic,  vi.  68 

prussic,  iv.  780 

japonicum,  i.  84 

eriodictyonic,  viii.  884 
ethereal  sulphuric,  i.  69 

pyrocomenic,  vl.  385 

napellus,  i.  82 

pyrogallic,  vi.  818 

Acorin,  ii.  550 

fatty,  i.  67;  viii.  47 

pyroligneous,  i.  65 

Acormus,  vii.  680 

formed  from  alcohol  by  bacteria. 

rhatania-tannic,  vi.  964 

Acorus  calamus,  ii.  549 

i.  685 

rheadic.  vi.  785 

Acoustic  cane,  the,  iii.  688 

from  carbohydrates  by  bac- 

rheic, iii.  76 

hysteria,  iii.  608 

teria,  i.  685 

rheotannic,  vi.  974 

neurasthenia,  iii.  605 

formic,  i.  67:  iv.  247 

rheumic,  vi.  974 

Aoqua  tofEana,  viii:  846 

gallic,  i.  596;  iv.  290 

ricinoleic,  ii.  709 

Acquired  characteristics,  discus- 

gallo-tannic,  vii.  636 

rutinic,  vi.  1003 

sion  on,  iv.  35 

gentisic,  iv.  827 

salicylic,  vii.  7 

Acrodynia,  i.  86;  iv.  531 

glacial  acetic,  i.  65 

salicylous.  vii.  9 

Acromegaly,  i.  86;  vi.  273;  viii.  468 

glutamic,  i.  68 

salicyl-sulphonic.  vii.  9 

a  cause  of  headache,  iv.  553 

glycocholic,  i.  68 

sarcolactic.  i.  68;  viii.  48 

band  in,  iv.  500 

glycolic,  i.  68 

scammonic,  vii.  44 

pathological  anatomy  of,  i.  91 ; 

glycuronic,  in  urine,  viii.  46 

sozolic,  i.  570 

vi.  641 

gynocardic,  ii.  808 

stearic,  i.  68 

pituitary  gland  in,  vi.  418 

hederic,  v.  238 

strychnic,  vi.  308 

skeleton  in,  i.  98 

hedero-tannic,  v.  288 

succinic,  i.  68,  208 

treatment  of.  i.  97 

hippuric,  i.  69;  viii.  46 

sulphocarbolic,  vii.  558 

Acromio-clavicular  joint,  diseases 

homogentisinic.  viii.  47 

sulphuric,  vii.  562 

of.  V.  277 

hydriodic,  iv.  775 

sulphurous,  vii.  563 

Acromion  process,  fracture  of,  iv. 

hydrobromic,  iv.  776 

tannic,  i.  596;  vii.  686 

259;ya.  45 

hydrochloric,  iv.  780 

tartaric,  vii.  640 

Acroparassthesia,  vi.  272 

hydrocyanic,  iv.  780 

taurocholic,  i.  68 

Actasa,  a  poisonous  plant,  vi.  699 

hydrofluoric,  iv.  786 

temulentic,  vi.  701 

Actinomycosis,  i.  97 

igasuric.  vi.  808 

tetra-iodi-di-chlor-salicylic,    vii. 

among  cattle,  detection  of,   v. 

in  urine,  viii.  52 

729 

726 

iodo-salicylic,  v.  210;  vii.  9 

therapeutic  action  of,  1.  71 

bacteriological  diagnosis  of,  viii 

ipecacuanhic.  v.  211 

thiolinic,  vii.  741 

440 

isoanemonic,  vi.  797 

thio-salicylic,  vii.  742 

blood-vessels  in,  ii.  108 

isolactic.  v.  402 

toxicodendric,  vi.  696 

kyphosis  due  to.  v.  878 

iso valerianic,  i.  67 

toxicology  of,  i.  69 
tribenzol-gallic.  vii.  878 
tribenzoyJ-eallic,  vii.  878 
trichloracetic,  vii.  880 

of  heart,  iv.  579 

kombic.  vii.  541 

of  kidney,  v.  345 

krameria-tannic.  vi.  964 

of  nasal  cavities,  vi.  109 

lactic,  i.  68;  v.  402;  viii.  48 

of  oesophagus,  vi.  842 

lactucic,  V.  403 

uric,  i.  69 

of  periosteum,  vi.  569 

IflBvo-rotatory  lactic,  i.  68 

uroleucinic,  viii.  47 

of  pharynx,  vi.  597 

larixinic,  v.  405 

valerianic  and  valeric,  viii.  181 

of  spine,  vii.  888 

lauric.  i.  68 

vegetable,  in  plants,  i.  101 

of  tongue,  vii.  795 

lepidotic.  iii.  225 

Acini  of  mamma,  ii.  467 

of  veins,  viii.  218 

malic.  V.  680 

Acipenser,  v.  284 

sputum  in,  vii.  482 

margaric,  i.  68 

Acme  distillers,  vi.  170 

streptothrix  of,  i.  719 

meconic,  vi.  885,  886 

Acne,  i.  72 

Actinomycotic  myositis,  vi.  83 

metacopaivic.  iii.  278 

albida,  v.  818 

Actinotherapy,  vi.  991 

mono-phenetidin  citric,  v.  854 

atrophica,  i.  78 

application  of,  vi.  992 

morrhuic.  vi.  789 

bromide,  i.  74 

Finsen  method  of.  vi.  998 

muriatic,  iv.  780 

cachecticorum.  i.  73;  v.  508 

Actions,  automatic,  i.  647 

myristic,  i.  68;  vi.  417 

erythematosa,  i.  79 

Active  constituents  of  plants,  i.  101 

nitric,  vi.  289 

frontalis,  i.  78 

Actol,  vii.  216 

nitrohydrochloric,  vi.  294 

indurata,  i.  78 

Actuaries'  life  table,  viii.  260 

nucleic,  i.  69 

iodide,  i.  74 

Acupressure,  i.  104,  548 

of  cinchona,  iii.  92 

necrotica,  i.  78 

healing  of  arteries  after,  i.  588 

oleic,  i.  68 ;  vi.  849 

of  the  auricle,  iii.  606 

Acupuncture,  i.  105 

ortho-ox y  benzoic.    See  Salicylic 

of  the  eyelids,  iv.  117 

Acuteness  of  vision,  examination 

ortho phosphoric,  vi.  620 

picea.  i.  78 

of.  iii.  215 

osmic,  vi.  418 

pilaris,  i.  78 

standards  of,  iii.  216 

oxalic,  i.  68 :  vi.  452 

punctata,  iii.  226 

Adam's  apple,  vi.  189 

oxy butyric,  i.  68 
palmitic,  i.  68 

rodens,  i.  78 

Adams  County  Mineral  Springs, 

rosacea,  i.  79;  iii.  714;  v.  615 

i.  105 

papaveric,  vi.  735 

scrofulosorum,  v.  508 

Adams  Springs,  i.  105 

paralactic,  i.  68;  viii.  48 

sebacea  cornea,  v.  306.     See  also 

Adaptation,  an  evidence  of  organic 

phenaceturic,  viii.  47 

Keratosis  folliculariB 

evolution,  iv.  32 

phenic.  ii.  655 

simplex,  i.  72 

Addiment,  viii.  533 

phenolsulphonic.  vii.  558 

treatment  of,  i.  76.  81 

Addison  Mineral  Springs,  i.  106 

phenyl-acetic.  vi.  609 

varioliformis,  i.  78;  v.  850 

Addison  Sulphur  Springs,  i.  106 

phenyl-acrylic,  iii.  93 

Acocanthera,  vi.  430 

Addison's  disease,  i.  106:   v.  862. 

phenyihydrazine    levulinic,    vi. 

Acocantherin,  vi.  430 

See  also  Semilunar  Ganglia 

609 

Acoin,  i.  82 

an  auto-intoxication,  i.  646 

phenylic,  ii.  655 

Aconite,  i.  82;  vi.  705 

blood  in,  ii.  69 

phenyl-salicylic,  vi.  609 

as  a  cardiac  depressant,  ii.  688 

pathology  of,  vii.  110 

736 


AddlMB'S  dlMAM. 

OENEKAL  INDEX. 

Aloi^eclm. 

Addison's   disease,  suprarenal 

Adrenal  glands,  i.  109,  127    See 

Africa,  sleeping  sickness  of.  iii.  561; 

medication  in.  vi.  412 

also  tiupraremils 

vii.  242 

Addison's  keloid,  v.  864 

absence  of,  vii.  566 

African  fever,  iii.  400 

Adductor   brevis  muscle,  vi.  57; 

accessory,  i.  129;  iv.  805 

Afterbirth,  vi.  642.  and  see  Placenta 

vii.  738 

atrophy  of.  vii.  567 

After-damp,  i.  155 

hallucis  muscle,  vi.  59 

cysts  of.  iii.  350 

After-images,  viii.  245 

indicis  muscle,  vi.  60 

extract  of.  in  Addison's  disease, 

Aeamodistomum       ophthalmo  - 
bium,  vii.  866 

longus  muscle,  vi.  57;  vii.  738 

i.  110 

ma^us  muscle,  vi.  57 ;  vii.  738 

hemorrhage  of,  in  new -bom,  vi. 

Agar-agar,  i.  137 

minimus  muscle,  vi.  57 

280 

a  nutrient  medium  for  bacteria. 

IK>llicis  muscle,  iv.  485;  vi.  55 

lymphatics  of,  v.  637 

viii.  372 

quadratus  muscle,  vi.  57 

pathology  of,  i.  109.    See  also 

urine,  viii.  377 

Adenia,  iv.  728.     See  also  Uodgkin't 

Addison's  disease 

Agaric,  purging,  i.  138 
surgeon's,  vii.  431 

disease 

secretion  of,  vii.  101 

Adeno-carcinoma,  ii.  672 

tumors  of,  iv.  805;  v.  330.     See 

white,  i.  138 

of  eyelids,  iv.  107 

also  Uypernephroma 

AgaricacesB,  iv.  282 

of  heart,  i.  114 

Adrenalin,  vi.  412 

A^aricales,  iv.  282 

of  ovary,  vi.  437 

as  a  haemostatic,  iv.  478,  634 

edible,  iv.  282 

of  peritoneum,  vi.  571 

in  treatment  of  uraemia,  viii.  7 

poisonous,  iv.  282 

of  the  cervix  uteri,  viii.  88 

Adulterations  of  baking  powder. 

Agaricic  acid,  i.  138 

Adeno-cystoma,  i.  115;  iii.  341 

iv.  180 

Agaricinic  acid,  i.  138 

Adenoid  tissue,  iii.  254;  v.  657 

of  butter,  iv.  180 

Agarics,    black  spored    series,    iv. 

Adenoid  vegetation  of  the  pharyn- 

of cheese,  iv.  180 

285 

geal  tonsil,  vii.  823 

of  cocoa,  iv.  180 

brown-spored  series,  iv.  284 

Adenoma,  i.  Ill 

of  coffee,  iii.  190;  iv.  180 

pink-spored  series,  iv.  284 

decidual,  iii.  392 

of  condensed  milk,  iv.  180 

rusty -spored  series,  iv.  284 

fcetal.  iv.  383 

of  cream,  iv.  181 

white-spored  scries,  iv.  288 

myxomatosum,  iv.  388 

of  drugs  in  England,  iv.  177 

Agaricus  campestris,  iv.  285 

of  bladder,  i.  769 

in  Germany,  iv.  177 

Agathin,  i.  138 

of  ciliary  body,  iv.  110 
of  eyelids,  iv.  107 

in  United  States,  iv.  178 

Agathis  Australis,  iii.  852 

of    food  and  drugs,   legislation 

dammara,  iii.  352 

of  intestine,  v.  188 

concerning,  in   Connecti- 

Age, i.  138 

of  kidney,  v.  324 

cut,  iv.  173 

and  insanity,  v.  30.  69 

as  a  factor  m  occupation,  vi.  321 

of  lachrymal  gland,  iv.  115 

in  England,  iv.  162 

of  larynx,  v.  433 

in  France,  iv.  164 

effect  of,  on  pulse  rate,  iii.  109 

of  liver,  v.  554 

in  Germany,  iv.  165 

in  life  insurance,  v.  510 

of  nose,  vi.  140 

in  Indiana,  iv.  174 

in  tuberculous  joints,  v.  268 

of  parotid  gland,  vi.  510 

in  Massachusetts,  iv.  169 

influence  of,  on  accommodation. 

of  pharynx,  vi.  602 

in  Minnesota,  iv.  173 

iv.  95 

of  skin,  i.  115 

in  New  Jersey,  iv.  173 

on  dysentery,  iii.  568 

of  thyroid  gland,  iv.  381 
papilliferous.  iv.  384 

in  Ohio,  iv.  173 

on  neurasthenia,  vi.  251 

in  the  United  States,  iv.  167 

modifying  dosage,  iii.  551 

sebaceum,  i.  115 

of  food,  classification  of,  iv.  176 

reckoning  of,  i.  138 

sudoriparum,  i.  116 

of  honey,  iv.  181 

relation  of  myopia  to,  vi.  80 

Adeno-myoma  of  round  ligament. 

of  lard,  iv.  181 

Agenesia,  i.  139,  606 

viii.  98 

of  maple  sugar,  iv.  182 

Agenesis,  i.  139 

of  uterus,  viii.  98 

of  milk,  iv.  182;  v.  889 

Ages  of  life,  i.  139 

Adeno-sarcoma,    embryonal,    v. 

of  molasses,  iv.  182 

Ageusia,  vii.  794 

325;  vi.  281 

of  olive  oil,  iv.  182 

Agglutination  in  relation  to  hsemo- 

Adeps,  V.  405 

of  spices,  iv.  183 

lysis,  viii.  536 

benzoinatus,  i.  746 

of  tea,  iv.  183 

test.  viii.  444 

lanre  hydrosus,  v.  405 

of  vinegar,  iv.  183 

Agitation,  effect  of,  on  bacteria,  L 

Adhesions,  peritoneal,  a  cause  of 

Adults,  height  and  weight  of,  iv. 

685 

extra-uterine  pregnancy,  iv.  54 

420 

Aglossia,  vii.  793 

Adhesive  plaster,  German,  iii.  352 

signiticance  of  crying  in,  iii.  335 

Agnail,  vi.  08 

Adiantum,  iv.  147 

Aegle  Marmelos,  i.  721 

Agnew's  catheter,  ii.  745 

capillus-veneris,  iv.  147 

iBgophony,  ii.  818 

Agonal  blood  clot,  iv.  614 

pedatum,  iv.  147 

Aeration  of  water,  viii.  284 

Agoraphobia,  i.  141 ;  v.  182 

Adipocere,  i.  116:  ii.  539 

Aerobes,  i.  679 

Agraphia,  i.  410 

Adipoma,   viii.  567.     See  also    Li- 

Aerobioscope,  viii.  403 

Agrimonia,  i.  142 

ponm 

Aerometer,  viii.  29 

Agropyrum  repens,  ii.  298 

Adipose  ascites,  iii.  78 

A^rophthysmog^raph,  Qad's,  vi.. 

Agrostemma  Githago,  vi.  701 

Adiposis  dolorosa,  i.  96,  116;  vi. 

951 

Agua  azufrosa  del  topo  chico,  L 

274 

Aerotherapeutics,  i.  131 

142 

Adipositas,  i.  123 

Aerotonometer,   principle    of,    vi. 

Agua  Caliente,  i.  142 

Adirondack  Mineral  Springs,  i. 

950 

various  springs  of  this  name,  i. 

126 

Adrozol,  i.  134 

142 

Adirondacks,  i.  126 

JBsculus,  ii.  514 

Agua  de  Vida  Springs,  i.  148 

Adjutor  splenii  muscle,  vi.  60 

hippocastanum,  ii.  514;  vi.  702 

Agua  fria,  i.  143 

Adolescence,  v.  743 

pavia.  ii.  514;  vi.  702 

hedionda,  i.  143 

insanity    of,    v.    101.     See  also 

JBsthesiometer,  i.  134 

tibia,  i.  144 

Deutentia  precox 

JBstivo-autunmal  fever,  v.  677 

Aguas  Calientes,  i.  144 

"Aid,"  U.  S.  Hospital  Ship,  iv.  78d 

Adonidin,  i.  127 

JEther.     See  Ethei- 

Adonin,  i.  127 

JEtiology,  i.  759 

Aiken,  S.  0.,  i.  144 

Adonis,  i.  127 

JBtna  Springs,  i.  137 

AUanthus,  i.  145;  vi.  706 

vernalis  as  a  diuretic,  iii.  545 

Afhision,  iv.  789 

excelsa,  i.  145 

Adrenal  extract,  use  of,  in  Addi- 

Africa, liistory  of  yellow  fever  in. 

glandulosa,  i.  145 

son's  disease,  i.  110 

viii.  586 

malabarica.  i.  145 
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Addison's  disease* 
Alopecla« 

Ailments,  amoug  troops,  depending 

Alaska,  viii.  848 

Aleurobius  farinao,  i.  484 

upon  extremes  of  temperature,  ii. 

Alassio,  i.  16^1 

Alexander's  operation  for  shorten- 

617 

Alban,  iv.  456 

ing  the  round  ligaments,  viii.  84 

Ainhum,  1  145;  iv.  308 

Albarran's  cystosoope,  iii.  845 

Alexins,  iii.  844;  iv.  844 

Air,  i.  147 

Albinism,  i.  165;  v.  218;  vi.  635, 

Algiers,  i.  170 

amount  required  in  respiration, 

vii.  717 

Alhambra  Springs,  i.  172 

vi.  948 

iris  in,  v.  218 

Alhuelican  Spring,  i.  178 

and  disease,  i.  150 

partial,  i.  166;  vi.  685 

Alicante,  i.  173 

anthropotoxins  in,  vi.  159 

universal,  vi.  685 

Alienation,  mental,  v.    25.    Bee 

as  a  therapeutic  agent,  i.  181 

Albinismus,  i.  165 

also  Insanity 

bacteriological  analysis  of,  viii. 

Albugo  Candida,  iv.  279 

Aliment,  i.  173 

446 

Albumin  as  a  food,  i.  176 

Alimentary  canal,  i.  179 
cysts  of,  iii.  350 

chemical  constitution  of,  i.  151 

as  an  antidote,  i.  871 

compressed,  i.  131 

in  normal  urine,  v.  818 

development  of,  i.  179 

illness  from,  ii.  547 

iodatum,  iii.  730 

in  childhood,  ii.  880 

compression  and  rarefaction  of, 
in  treatment  of  ear  disease,  iii. 

water,  how  to  make.  iii.  455 

Alimentation,  firastric.  forcible,  iv. 

Albuminate  of  iron,  v.  229 

139 

652 

Albuminoid      degeneration      of 

rectal,  i.  185 

'  contaminated  by  carbon  dioxide, 

bronchial  glands,  v.  588 

AlkaUes,  i.  186 

ii.  660 

Albuminous  degeneration,  1.  268; 

as  caustics,  ii.  757 

expired,  composition  of,  vi.  947 

iii.  394 

as  digestants.  iii.  471 

estimation  of  0  in,  vi.  948 

of  the  neurones,  vi.  262 

as  expectorants,  iv.  50 

estimation  of  COs  in,  vi.  948 

Albumins  in    milk,  determination 

burns  from,  ii.  519 

organic  matter  in,  ii.  479 

of.  V.  828 

in  bites  and  stings,  i.  187 

floating  particles  in,  i.  156 

of  plasma,  ii.  85 

in  burns,  i.  187 

impurities  in,  i.  154 

Albuminuria,  viii.  30 

mineral,  toxicology  of.  v.  844 

inspired,  composition  of,  vi.  947 

in  insanity,  v.  39 

Alkaline  Springs,  American  and 

interchange    of    gases    between 

neonatorum,  vi.  279 

European,  v.  846 

blood  and,  vi.  949 

of  pregnancy,  iv.  345;  v.  380 

Alkalinity  of  blood,  ii.  24 

liquefaction  of,  i.  150 

relation  of,  to  formation  of  cal- 

En gel's  apparatus  for  testing,  ii. 
68 

of  house,  examination  of,  iv.  768 

culi,  iii.  232 

renewal  of,  in  pulmonary  alve- 

retinitis in,  vi.  956 

Alkaloids,  animal,  or  ptomalns,  vi. 

oli,  vi.  946 

Albumoses  in  urine,  viii.  32 

788 

required     in     hospital    wards, 

Albumosuria  in  insanitv,  v.  40 

cinchona,. iii.  89.  92 

schoolrooms,  barracks,  etc.,  ii. 

in  myelomatous  conditions,  vi.  72 

Dragendorff 's  method  of  analyz- 

661 

Alburgh  Springs,  i.  166 

ing,  vi.  722 

residual,  in  respiration,  vi.  947 

Alcohol,  i.  166 

drugs  depending  upon,  for  activ- 

sewer, i.  158 

absolute,  i.  167 

ity,  i.  104 

tidal,  in  respiration,  vi.  947 

amylic,  i.  169 

in  plants,  i.  103 

vitiated,  influence  of,  on  human 

as  a  beverage  for  soldiers,  v.  805 

mydriatic,  i.  610 

life,  vi.  159 

as  a  cardiac  stimulant,  ii.  693 

vegetable,  as  food,  i.  177 

relation  of,  to  consumption. 

as  a  cause  of  insanity,  ii.  605 ;  v. 

Alkanet,  i.  187 

iii.  265 

34 

Alkanna  red,  i.  187 

want  of  respirable,  as  a  cause  of 

as  a  food,  i.  177 

tinctoria.  i.  187 

asphyxia,  i.  576 

as  a  germicide,  iv.  330 

Alkannin,  i.  187 

Air  calorimeter,  ii.  562 

as  a  hardening  fluid,  ii.  323 

Alkaptonuria,  viii.  47 

Air  currents  in  steamships,  vi.  156 

carbonated,  i.  167 

Allantoin  in  urine,  viii.  37 

Air  cushion  of  use  in  bedsores,  i. 

death  from,  i.  665 

Allantois,  i.  187 

741 

deodorated.  i.  167 

evolution  of,  i.  222 

Air  cysts,  iii.  349 

diaphoretic  action  of,  iii.  433 

Alleghany  Springs,  i.  191 

Air  emboUsm,  iii.  790 ;  viii.  241 

effect  of.  on  foetus,  vi.  279 

Allen  Springs,  i.  191 

Air  gas,  ii.  664 

ethylic.  i.  166 

AUigator  pear,  i.  191 

Air  passages,  foreign  bodies  in,  i. 

headache  from  use  of.  iv.  548 

Allis'  inhaler,  iii.  15 

158 

idiosyncrasy  for,  iv.  842 

method  of  reducing  dislocation 

obstruction  of,  a  cause  of  dysp- 

in  diabetes  mellitus,  iii.  431 

of  hip.  iii.  525 

no-a,  iii.  578 

injections  of,  for  inoperable  can- 

Allium sativum,  iv.  308 

Air  pressure,  i.  147 

cer,  ii.  644 

Allorrhythmia,  iv.  599;  vi.  801 

Air  sacs,  v.  580 

methylic,  i.  169;  v.  780 

Allouez  Mineral  Springs,  i.  192 

Air  spaces  of  lung,  v.  579 

physiological  action  of,  v.  684 

AUoxuric  bases  in  urine,  viii.  36 

Airol,  iii.  425 

tertiary  amyl,  i.  267 

Allspice,  i.  192 

Aix-les-bains,  i.  161 

wood,  i.  169:  v.  780 

Allvl  -  sulpho  -  carbamide.      See 

7  fiiosinamine 

Aix-la-Chapelle,  i.  1 

Alcoholic    stimulants    as    diges- 

Ajaccio,  i.  162 

tants,  iii.  469 

AUyl  tribromide,  i.  192 

Ajava,  i.  163 

hypodermatic  use  of,  iv.  821 

Alm^n's  test  for  blood  pigment  in 

Ajowan,  i.  163 

Alcoholism,  v.  81 

the  urine,  viii.  32 

Ajuga,  V.  379 

among  troops,  ii.  603 

Almonds,  bitter  and  sweet,  i.  192 

chamffpitys,  ii.  516 

as  a  cause  of  insanity,  v.  28 

bitter,  poisoning  by,  iv.  785 

reptans,  ii.  516 

influence    of,   on    military  effi- 

Alnus,  i.  170 

Akinesia  algera,  i.  163 

ciencv.  ii.  604 

Aloe  Barbadensis.  i.  193 

Akouphone,  iii.  034 

Aldehyde,' i.  169 

Capensis.  i.  194 

Alabama,  historv  of  yellow  fever 

acetic,  i.  169 

Nataleusis,  i.  195 

in,  viii.  587;  589 

Alder,  i.  170 

purificata,  i.  195 

requirements  for  medical  prac- 

black, i.  170 

Socotrina,  i.  194 

tice  in.  iv.  48 

brook,  i.  170 

vera,  i.  193 

Alant  camphor,  iii.  742 

tag,  i.  170 

Aloes,  i.  193 

Alantic  acid,  iii.  742 

Ale,  i.  169 

as  a  laxative,  v.  470 

Ala  of  nose,  malformations  of,  vi. 

Aleppo  boil,  i.  170 

as  a  purgative,  vi.  809 

123 

Aletris,  i.  170 

Alopecia,  i.  194 
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Alof^ecla. 
Anemone* 
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Alopecia  areata,  i.  198 

dia^osis  of,  from  folliculi- 
tis decalvans,  iv.  161 

congenita,  i.  195 

destnictiva.  i.  201 

dynamica,  i.  201 

neurotica,  i.  201 

pityroides,  i  195 

universalis,  i.  197 

prematura,  i.  195 

presenilis,  i.  195 

senilis,  i.  195 

simplex,  i.  198 

toxica,  i.  201 
Alpana     Ma^etic      Sulphur 

Spring,  i.  201 
Alpha-eigfon,  iii.  730 
Alpha-eigon-Bodium,  iii.  730 
Alpha-eucaine,  viii.  494 
Alpha-hoxnochelidionine,  ii.  760 
Alpha-naphtol,  vi.  100 
Alpha-picrasmin.  vi.  826 
Alpha-toluic  acia.  vi.  609 
Alphabet,  physiological,  v.  455 
Alpha  rays,  viii.  549 
Alpinia  ofBicinaruxn,  iv.  288 
Alps.  i.  202 

Alsiaium  helxninthocorton,  vi.  1 
Alstonia  constricta,  iii.  548 

scbolaris,  iii.  542 
Alteratives,  i.  202 

in  insanity,  v.  72 
Althaea  officinalis,  v.  694 

rosea,  v.  686 
Altitudes,  high,  i.  202 

cases  suitable  for,  i.  205 ;  iii.  354 

climate  influenced  by,  iii.  188 

effect  of,  on  health,  i.  208;  ii.  27; 
vi.  823 

influence  of  upon  the  menopause, 
ii.  798 
Alum,  i.  207 

as  an  emetic,  iii.  812 

curd,  i.  207 

in  baking  powder,  detection  of, 
iv.  180 

in  cream  of  tartar,  detection  of, 
iv.  181 

in  water,  viii.  290 

poisoning  by,  i.  206 

whey,  i.  207 
Alumen,  i.  207 
Aluminum,  1.  206 

hydroxid,  i.  206 

potassio  sulphate,  i.  207 

salicylate,  vii.  17 

sulphate,  i.  207 
Alumnol,  i.  207 
Alum  Bock  Springs,  i.  206 
Alum  root,  i.  206 
Alvelos,  i.  207 
Alveloz,  i.  207 

Alveolar  abscess,  v.  248;   vii.  660; 
viii.  582 

index,  vii.  281 

point,  vii.  229 
Alveolar  sorcoinji,  vii.  38 
Alveolus,  fracture'  of,  vii.  663 
Alypin,  viii.  350 
Ainacrine  cells,  iv.  80 
Amanita  muscaria.  iv.  283 

phalloidos.  iv.  283 
Amanitopsis  vaginata,  iv.  283 
Amaranth,  iii.  277 
Amaroids  in  plants,  i.  103 
Amaryllidacece,  i.  207 
Amaurosis,  ii.  6.    See  also  Blind- 
ness 


Amaurosis,  ursemic,  vi.  957 
Amazia,  ii.  464,  471 
Amber,  i.  208 

gray,  i.  208 
Ambergris,  i.  208 
Ambler  Springs,  i.  208 
Amblyonuna  americanum,  i.  436 
Amblyopia  ex  anopsia,  ii.  18;  vii. 
531 

hysterical,  ii.  13 
Amboceptor,  viii.  471 
Ambos,  i.  617 
Ambrein,  i.  208 
Ambrosia,  vi.  835;  viii.  315 
Ambulance  ship  Solace,  vi.  186 

surgeon,  i.  212 
Ambulances,  civil,  i.  207 

in  war.  i.  479;  vii.  851 
Ambulatory  treatment  in  fract- 
ures, iv.  256 
Amd,  iv.  7 

Amenorrhoea,  i.  213;  v.  742 
American    Carlsbad   Springs,  i. 

214 
American  valerian,  iii.  340 
Americanus  Mineral  Well,  i.  214 
Ametropia,  i.  56,  593;  iv.  92 
Amido-acet-para-phenetidin,  vi. 

607 
Amido  acids,  i.  68;  vi.  787 

in  urine,  viii.  83 
Amidobenzene,  i.  357 
Amidostearic  acid,  vi.  788 
Aminoform,  iv.  246;  viii.  60 
Amitosis,  ii.  764 
Ammonia,  i.  214. 215 

albuminoid,  free,  in  water,  viii. 
288 

aromatic  spirit  of.  i.  215 

as  a  cardiac  stimulant,  ii.  694 

as  a  germicide,  iv.  331 

as  an  antidote,  i.  372 

as  a  vesicant,  iii.  304 

in  urine,  viii.  56 

liniment  of,  i.  215 

muriate  of,  iii.  4 

spirit  of,  i.  215 

stronger  water  of.  i.  215 

U)xicology  of.  i.  216,  062 

water  of,  i.  215 
Ammoniac,  gum,  i.  217 

plaster,  i.  218 
Ammoniated  glycyrrhizin,  v.  518 

mercury,  v.  755 

tincture  of  guaiac,  iv.  423 
Ammonii    carbonas  as  an  expec- 
torant, iv.  50 
Ammonio-ferric  citrate,  v.  226 

sulphate,  v.  228 

tartrate,  v.  226 
Ammonio-formaldehyde,  iv.  246; 

viii.  60.     See  also  Vrotropin 
A  m  m  o  n  i  o-magnesium   p  h  o  s- 

phate,  calculi  of,  iii   235 
Ammonio  -  phenylacetamid,     vi. 

607 
Ammonium  acetate,  i.  216 

Ixnizoate,  i.  745 

bromide,  ii.  485 

carbonate,  i.  216;  iv.  50 

chloral,  ii.  838 

chloride  as  an  expectorant,  iv. 
50 
as  a  germicide,  iv.  331 
therapeutic  uses  of,  iii.  4 

ichthyolsulphonate,  iv.  835 

iodide,  v.  203 

nitrate  of,  i.  216 


Ammonium  persulphate,  vi.  574 

picrate,  vi.  632 

salts  of,  i.  214 

sulphate  as  a  germicide,  iv.  331 
Ammonol,  i.  218 

salicylate,  i.  218 
Amnesia  i.  415;  iii.  261.     See  also 
Aphasia 

in  insanity,  v.  47 
ion,  i.  218;  viii.  4 

abnormalities  of,  i.  224 

anatomy  and  histology  of,  i.  222 

development  of,  i.  218 

pathology  of,  i.  225;  iii.  349 
lotic  bandiB  and  adhesions, 
i.  227 

a  cause  of  malformations,    vii. 

671 
iotic  fluid,  i.  224 
iotitis,  i.  226 
Amoeba,  viii.  637 

buccalis.  i.  233;  viii.  640 

coli.  i   227:  viii.  637 

dentalis,  i.  2:i3:  viii.  640 

gingivalis.  i.  233;  viii.  640 

Kartniisi,  viii.  640 

Miurai,  viii.  639 

of  <lysentery,  iii.  569;   viii.  638, 
639 

oris  hominis,  i.  233 

pulrnoualis,  viii.  640 

uroirenitalis,  i.  233:  viii.  640 
AmoebsB,  pathogenic,  i.  227 ;  viii.  638 
Amcebina,  viii.  637 
Amceboid  movement  of  cells,  ii 

762:  iii.  268 
Amorphus,  vii.  679 
Amotio  retince,  vi.  959 
Amphiarthroses,  i.  553 
Amphioxus,  gastrula  of,  iv.  311 
Amphistomum  hominis,  vii.  865 
Amphoric  resonance,  ii.  816 

respiration,  ii.  818 
Amputation,  i.  233 

above  the  shoulder-joint,  i.  163 

after- treatment,  i.  244 

age  affecting  mortality,  i.  247 

ancurismal    varix   following,   i. 
245 

at  ankle,  i.  258 

at  elbow,  i.  251 

at  hip- joint,  i.  264;  v.  284 

at  knee,  i.  261 

at  shoulder,  i.  253 

at  wrist,  i.  250 

cliorea  of  the  stump  after,  i.  246 

circular  method,  i.  240 

comparison  of  methods  of,  i.  243 

complications  of,  i.  245 

congenital,  vii.  715 

contraindications  to,  i.  235 

definition  of,  i.  233 

double  incision,  circular  method, 
i.  240 

flap  method,  i.  242 

for  bone  disease,  i.  287 

for  burns,  i.  235 

for  cicatricial  contractions,  i.  237 

for  compound  dislocation,  i.  236 

for  compound  fracture,  i.  236 

for  deformities,  i.  237 

for  disease,  i   237 

for  gangrene,  i.  237 

for  gunshot  wounds,  i.  236 

for  inflammation,  i.  237 

for  injuries,  i.  235 

for  lacerated  wounds,  i.  285 

for  tetanus,  i.  286 
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Alopecia. 
Anemone, 


Amputation  for  tumors,  i  237 

for  ulcers,  i.  287 

for  wound  of  vessels  in  a  limb, 
i.  236 

hemorrhage  following,  i.  245 

historical  sketch  of,  i.  233 

in  case  of  phlegmon,  vi.  618 

indications  for,  i.  235 

individual,  i.  249 

in  fractures,  iv.  257 

instruments  necessary  for,  i.  288 

intermediary,  i.  238 

interscapulo-tboracic,  i.  254 

ligation  of  vessels  in,  i.  248 

medio-tarsal,  i.  257 

methods  of,  i.  240 

mortality  following,  i.  246 

multiple,  mortality  after,  i.  248 

musculo-tegumentary    flaps,    i. 
242 

nature  of  lesion  affecting  mortal- 
ity, i.  247 

neuralgia  in  the  stump  after,  i. 
246 

of  arm,  i.  252 

of  cervix  uteri,  viii.  67 

of  tiDgers,  i.  249 

of  foot,  i.  255 

of  forearm,  i.  251 

of  hand,  i.  250 

of  leg,  i.  260 

of  penis,  vii.  178 

of  thigh,  i.  263 

of  thumb,  i.  250 

of  toes.  i.  255 

of  uvula,  viii.  108 

oval  method,  i.  241 

osteomyelitis  following,  i.  245 

periostitis  following,  i.  245 

preparations  for,  i.  238 

prevention  of  hemorrhage  in,  i. 
245 

primary,  i.  238 

prognosis  of.  i.  246 

rectanglar  flap.  i.  243 

seat  of  operation  affecting  mor- 
tality, i.  147 

secondary,  i   238 

single  incision,  circular  method, 
I.  240 

spontajieous,  vii.  715 

subastragaloid,  i.  257 

supracondyloid.  of  leg,  i.  263 

tarso-metatarsal.  i.  256 

tegumentary  flaps,  i.  242 

the  stump  after,  i.  244,  245 

through  metatarsus,  i.  255 

time  for,  i.  237 

transcondyloid.  of  leg,  i.  263 
Amputations,  i.  233 
Amyelus,  vii.  695 
Amygdala  amara,  i.  192 

dulcis.  i.  192 
AmygdalsB,  vii.  809,  aifd  see  Tonsils 
Amygdalin,  i.  267 
Amygdaloliths,  iii.  232 
Amygdophenin,  i.  267 
Amyl  iodide,  i.  267 

nitrite,  vi.  291 

in  chloroform  anssthesia,  i. 
294 

valerianate,  i.  267 
Amylene,  i.  267 

as  an  auoesthetic,  i.  292 

chloral,  i.  267 

hydrate,  i.  267 

as  a  hypnotic,  iv.  817 
Amylodextrin,  iii.  428 


Amyloform,  i.  268 ;  iv.  246 

Amyloid,  i.  268 

Amyloid  bodies,  iii.  228 

concretions,  iii.  228 

degeneration,  i.  268;  iii.  396 

disease  in  veins,  viii.  209 

of  the  kidneys,  v.  321 

of  the  lymph  nodes,  v.  660 

of  muscle,  vi.  29 

of  the  omentum,  vi.  359   • 

infiltration  of  the  pancreas,  vi. 

464 

Amylolytic  enzymes,  iii.  842 

Amylopsin,  iii.  474;  vi.  463,  479 

Amylum,  vii.  439 

Amyotrophic    lateral   sclerosis, 

vi.  66;  vii.  851 

AnaboUsm,  i.  757;  ii.  768;  v.  762 

Anacardiacece,  i.  271 

Anacardic  acid,  ii.  707 

Anacardium.  East  Indian,  ii.  707 

occidentale,  ii.  707 ;  vi.  698 

semecarpus,  ii.  707 

Anacyclus  pyrethrum,  vi.  522 

offlcinarum,  vi.  522 

Ancemia,  acute,  i.  278 

as  a  cause  of  insanity,  v.  38 

brickmakers',  vi.  220 

chronic,  i.  279 

diagnosis  of,  from  purpura,  v.  862 

diet  in,  iii.  460 

effect  of  iron  in,  v.  221 

general,  vi.  355 

hsemolymph  glands  in,  iv.  471 

idiopathic,  i.  271 

infantum  pseudoleuksemica,  vi. 
772 

in  pregnancy,  iv.  346 

iron  in,  v.  229 

local,  production  of.  to  reduce 
sensitiveness,  i.  287 

lymphatica,  iv.  728 

miners',  vi.  220 

of  brain,  ii.  223 

of  chorion,  iii.  53 

of  pituitary  gland,  vi.  640 

of  retina,  vi.  954 

of  striated  muscles,  vi.  26 

pathology  of,  i.  273 ;  iii.  121 

pernicious,  i.  271 

an  auto-intoxication,  i.  644 

secondary,  i.  278;  ii.  531 

splenic,  iv.  728;  vii.  428 

Von  Jaksch's,  vi.  772 
Anaemias,  table  of,  ii.  61 
Anaemic  infarction,  iv.  868 
Anaerobes,  i.  679 

facultative,  i.  679 
Anaerobic  bacteria,  cultivation  of, 

viii.  428 
AnaBsthesia  and  analgesia,  i.  282 

by  S(!()p()lamiue-nn)rphine,    viii. 
353 

disseminated,  i.  283 

electric,  viii.  '4i)0 

from  inlracnmial  lesion,  i.  285 

from  spinal-cord  lesion,  i.  284 

gastric!,  i.  284 

glosso-pharynccal,  i.  284 

historv  of,  i.  21*0 

in  hysteria,  i.  283 

in  neuritis,  i.  284 

in  Ravnai'd's  disease,  i.  284 

local  (surgical),  i.  286,  289 

of  larynx,  v.  428 

of  pharynx,  i.  283;  vi.  604 

phenomena  of,  i.  298 

rectal  etherization,  viii.  852 


Anassthesia,  segmental,  i.  288 

spinal,  vii.  291,  345;  viii.  354 

trigeminal,  i.  288 
Anass&esias  in  insanity,  v.  51 
Ancesthetic,  how  action  of,  differs 

from  that  of  an  anodyne,  i.  861 
Anassthetic  mixtures,  i.  292;  iii.  14 
Anassthetics,  general,  i.  290 

administration  of,  i.  293;  iii.  9 

after-effects  of,  iii.  24 

choice  of,  iii.  9 

dangers  of,  iii.  21 

death  in,  due  to  status  lymphati* 
cus,  vii.  449 

effect  of,  upon  circulation,  i.  295 
upon  electrotonus,  iii.  775 
upon  nerves,  vi.  2i82 
upon  respiration,  i.  295 
upon  uterus,  v.  888 

in  brain  surgery,  ii.  406 

in  gynecology,  iv.  457 

in  hysteria,  iv.  832 

in  obstetrics,  iii.  11;  v.  388 

in  ovariotomy,  vi.  442 

physiological  action  of.  i.  294 

preparation  of  patients  for,  iii.  11 

relative  safety  of,  iii.  9,  24 
Anassthol,  i.  300 
Anakhre,  iv.  638 
Analgresia,  definition  of,  i.  282 

in  insanity,  v.  51 
Anal^sics,  i.  361 
Analgesin,  i.  379 
Analgic  panaritium,  v.  865 
Analyzer,  vi.  729 
Anamirta  cocculus.  vi.  633 

paniculata.  iii.  162:  vi.  633 
Anaphases,  ii.  764 
Anaphrodisiacs,  i.  300 
Anaphylaxis,  viii.  854 
Anaplasia,  i.  300 
Anaplasty,  i.  300 
Anarcotine,  vi.  101 
Anasarca,  iii.  124 

neonatorum,  vi.  279 
Anastomosis  of  arterial  branches 
about  the  elbow,  iii.  735 

of  intestine,  lateral,  v.  178 

termino-terminal.  viii.  454 

venous,  of  cranium,  iv.  534 
Anatomy,  comparative,  witness  of, 
to  man*s  ancestry,  iv.  39 

history  of,  i.  300 

surgical,  of  the  mastoid,  iii.  694 
Anchylosis,  i.  359.     8ee  also  Anky- 
losis 
Anchylostoma,  vi.  220 

duodenale,  vi.  221 
Anchylostomiasis,  vi.  220,  320 
Anchylostomum   duodenale,   vi. 

221 
Anconeus  muscle,  iv.  242 ;  anoma- 
lies of.  vi.  53 
Anderson  Mineral  Springs,  i.  820 
Anderson  process  of  purification 

of  water,  viii.  283 
Andromedotozin,  vi.  707 
Andropogon,  iii.  126;  vii.  548 

nardus,  iii.  126 

sorghum,  vii.  548 
Anelectrotonus,  iii.  767.    See  also 

Electrotonvs 
Anel's  method  of  treating  aneur- 
isms, i.  328 
Anemo- calorimeter  of  D' Arson val, 

ii.  568 
Anemone  camphor,  vi.  797 

nemorosa,  vi.  797 
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Anemone  pratensis.  vi.  79G 

Aneurism,  treatment  of.  by  manip- 

Angioma of  tonsil,  vii.  t22 

Pulsatilla,  vi.  796 

ulation,  i.  332 

of  urethra,  i.  770 

Aneinn,  i.  'Si\ 

by  Matas's  method,  viii.  362 

serpiginosum.  i.  353 

Aneeon,  or  chloretone,  as  a  local  aD- 

by  metallic  suture,  i.  210 

Angioneurotic  oedema,  i.  354 ;  viii 

cstlietic.  i.  288.  321 

by  Moore's  method,  i.  338 

62 

aa  a  hypnotic,  i.  321 

by  needling,  i.  388 

Angiosarcoma  of  peritoneum,  tL 

Anethol,  i.  358 

by  the  Hunterian  method,  i. 

570 

Anethom  graveolene,  iii.  479 

328 

Angiosclerosis,  ii.  100 

Aneurism,  i.  321 

by  the  method  of  Antyllus, 

Angiostomidae,  vi.  206 

abdominal,  i.  386:  iii.  197 

1.207 

Angle,  metre,  i.  583 

active  clot  in,  i.  383 

true.  i.  321 

Anglesey  leg,  v.  513 

amputation  in,  i.  236 

and  branchial  cyst,  differential 

valvular,  of  the  heart,  iv.  582 

Anguillula  aceti,  vi.  207,  503 

varicose,  i.  334 

intestinalis,  vi.  208 

diagnosis  of,  ii.  459 

Aneurism,  abdominal,  i.  386 

leptodera.  vi.  207 

arteriovenous,  i.  834 

differential  dmgnosis.  i.  338 

stercoralis.  vi.  208 

treatment  of.  i.  885 

etiology,  i.  336 

Anguillulidae,  vi.  207 

by  anastomosis,  i.  385 ;  vi.  408 

exciting  causes,  i.  886 

Angular  kyphosis,  ii.  809 

cardiac,  iv.  580 

morbid  anatomy,  i.  836 

Angustura,  i.  357 

dissecting,  iv.  581 

physical  signs,  i.  337 

Angusturin,  1.  357 

cirsoid,  i.  385.  470 

predisposing  causes,  i.  886 

Anhalonidine,  v.  761 

classification,  i.  821 

prognosis,  i.  8:^ 

Anhalonine,  v.  761 

consecutive,  i.  822 

symptoms,  i.  387 

Anhalonium,  v.  761 

cure  of,  by  blood-clot,  i.  883 
diffused,  i.  822 

treatment,  i.  839 

AnhydrsBmia,  vi.  855 

Aneurism,  thoracic,  i.  839 

Anhvdrotics,  i.  888 
Ani^sis,  i.  357 

diflsecting,  i.  336 

alterations  of  voice  in,  i.  340 

electro-therapeutics  in  the  treat- 

diagnosis, i.  344 

dinerence  in  size  of  pupils  in,  i. 

Aniline,  1.  357 

ment  of,  iii.  767 

dyes,  viii.  395 

encysted,  i.  322 

341 

water,  preparation  of,  viii.  896 

causes,  i.  824 

dysphagia  In.  i.  840 

Anilpyrine,  i.  857 

composition  of  wall  of,  i.  822 

dyspnoea  in,  i.  839 

Anima.1  r^nlnHmpfry    ii    .V»7 

(Fig.) 

emaciation,  i.  841 

coloring  matters,  iii.  228 

diagnosis,  i.  326 

engorgement  of    vena  cava,   i. 

food  supply,  viii.  224 
heat,  ii.  558 

direction  of  growth  of,  i.  323 

prognosis  of,  i.  826 

etiology,  i.  339 

holder,  TiitApie's,  viii.  893 

symptoms  and  progress,  i. 

galvano-puncture  in.  i.  847 

Voge's.  viii.  393 

324 

pain  in,  i.  839 

irritants,  iii.  425 

treatment,  i.  326 

pathology,  i.  339 
phvsicaT  si^ns  of,  i.  341 
prognosis,  i.  345 

matter,  regulations  for  keeping. 

external,  i.  821 

vi.  331 

false,  i.  321 

organisms,  foo<l  of,  i.  173 

fusiform,  i.  321 

rupture  of,  i.  841 

parasites  in  lymph  nodes,  v.  660 

internal,  i.  321 

stridor  in,  i.  840 

Animals  and  plants,  points  of  agree- 

medical, i.  321 

symptoms,  i.  339 

ment  between,  i.  758 

kyphosis  due  to,  v.  878 

treatment,  i.  346 

anthrax  in,  viii.  231 

of  aorta,  i.  35.  343,  409;  ii.  825 

Aneurismal  bruit,  i.  824 

autop.sy  of  infected,  viii.  394 

of  arteries  of  brain,  ii.  227,  450 

diathesis,  i.  324 

bubonic  plague  in,  ii.  507 

of  coronary  arteries,  iv.  580 

dilatation,  i.  821 

coloring  matters  in,  iii.  223 
diseased,  cause  of  unwholesome 

of  heart  walls,  iv.  581 

varix,  i.  321,  334 

of  innominate  artery,  i.  344 

Angeiitis,  ii.  96 

milk,  V.  835 

of  the  arch  of  the  aorta,  i.  843 

exudative,  ii.  98 

diseases  of,  influence  of.  on  hu- 

of the  ascending  aorta,  i.  343 

productive,  ii.  98 

man  pathology,  viii.  226 

of  the  (lestrending  uortA,  i.  344 

suppurative,  ii.  97 

effects  of  castration  on  male,  ii. 

of  the  heart,  iv.  580 

Angeioma.     See  Avgioma. 
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of  the  root  of  aorta,  i.  843 

Anglic  acid,  i.  348 

glanders  iu,  viii.  232 

of   the  transverse  arch  of    the 

Angrelica,  i.  347 

influence  of  climate  on,  iii.  147 

uortu,  i.  343 

Angina,  croupous,  benign,  vi.  591 

inoculation  of.  viii.  392 

of  the  vertebral  artery,  vi.  196 

infectious  submaxillarv,  vi.  593 

live,  keeping  of,  regulations  for. 

of  val  ves  of  the  heart,  iv.  582 

Lud wig's,  vi.  593,  614';  viii.  581 

vi.  331 

orbital,  vi.  402 

pectoris,  vi.  248;  iv.  600 

observation  of  infected,  viii.  394 

pulse  iu.  vi,  805 

Angioblasts,  erythrocytes  formed 

protection    of,    from    infectious 

racemose,  i.  235 

from,  ii.  18 

diseases,  viii.  225 

renal,  v.  3(U 

Angiokeratoma,  i.  348 

of  mankind  from  communi- 

retinal, vi.  955 

Angioma,  i.  350 

cable  diseases  and   para- 

8poutaueou;4. i.  822 

and   branchial  cyst,  differential 

sites  of.  viii.  225 

surgical,  i.  321 

diagnosis  of.  ii.  460 

rabies  of.  viii.  229 

thoracic,  i.  339 

infective,  i.  353 

slaughter  of,   laws  and   regula- 

traumatic, i.  31^ 

of  auditory  canal,  external,  iii. 

tions  relating  to,  v.  724 

treat  men  t  of.  i.  327 

668 

tapeworms  of.  in  relation  to  pub 

by  Anel's  method,  i.  828 

of  auricle,  iii.  608,  666 

lie  health,  viii.  233 

by  coagulating  injections,  i. 

of  eyelids,  iv.  106 

tuberculcKsis  of,  viii.  226 

332 

of  hands  and  fingers,  iv.  501 

used  as  food,  diseases  of,  v.  726 

by  compression  of  the  artery, 

of  intestine,  v.  189 

Animation,  suspended,  i.  559 

i.  330 

of  kidney,  v.  823 

Animi,  iii.  278 

by  distal  ligature,  i.  832 

of  larynx,  v.  433 

Animism,  ii.  299;  iv.  645 

by  elastic  pressure,  i.  381 

of  middle  ear,  iii.  668 

Anions,  viii.  414 

by  flexion  of  limb.  i.  831 

of  nose.  vi.  138 

Aniridia,  v.  217 

by  galvano-puncture.  i.  834 

of  orbit,  iv.  114;  vi.  405 

Anise,  i.  357 

by  introduction  of  solid  bod- 

of periosteum,  vi.  569 

oil  of,  i.  358 

ies,  i.  833 

of  pharynx,  vi.  604 

star,  i.  858 
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Anemoiie. 
Anas* 


Anisometropia,  i.  58 
Ankle,  amputation  at,  i.  258 

bursse  of,  ii.  526 

drainage  of,  v.  204 

resection  of,  vi.  981 

sprain  of,  lii.  274;  v.  291 
Ankle  clonus,  vi.  874 
Ankle-joint,  i.  858 

dislocations  of,  iii.  529 

functional  affections  of,  v.  275 

synovitis  of.  v.  275,  288 

tuberculosis  of,  v.  275 
Ankyloblepharon,  vii.  699 
Ankylosis,  i.  859,  465 

following  sprains,  v.  292 

of  hand,  iv.  516 

of  jaw,  V.  258 

of  patella,  vi.  518 

of  sacrococcygeal  joint,  vi.  628 

of  wrist,  iv.  518 
Annatto,  i.  861 

in  milk,  detection  of,  v.  840 
Annidalin,  i.  449 
Annulus  ovalis,  iv.  568 

tendinosus,  iii.  588 

tvmpanicus,  i.  625 
Anoayne,  chloroform,  i.  861 ;  iii.  7 

Hoffman's,  i.  361 ;  iv.  18 
Anodynes,  i.  861 
Anona,  i.  862 
Anonacece,  i.  862 
Anomalies,     congenital,     of     the 
choroid,  iii.  68 
of  the  vitreous,  viii.  265 

inheritance  of,  iv.  660 

of  adrenals,  vii.  566 

of  arteries,  i.  525 

of  iris.  V.  216 

of  kidney,  v.  810,  819 

of  muscles,  vi.  42 

of  thoracic  duct,  vii.  745 

of  veins,  viii.  208 
Anonychia,  iv.  510;  vi.  98 
Anopheles,  v.  168,  866 

maculipennis,  v.  168,  867,  871 

punctipennis,  v.  867 
Anophthalmus,  vii.  699 
Anorchism,  vii.  179 
Anorexia,  vii.  493 

in    pulmonary  tubf^rrulosis,   v. 
605 

nervosa,  vii.  504 
Anosmia  intracranialis,  vi.  181 

nasalis,  vi.  181 
Antacids,  i.  186 
Anteflexion  of  uterus,  viii.  80 
Ante-mortem  blood  clot,  iv.  614 
Anterior  crural  neuralgia,  vi.  247 
Anterior  jugular  veins,  anomalies 

of.  viii.  208 
Anthelmintics,  i  862 
Anthemis  cotula,  ii.  795 

nobilis,  ii.  795 

pyrethrum.  vi.  522 
Anthemol,  ii.  795 
Anthoxanthum  odoratum,  iii.  388 
Anthraceomia,  i.  363.  366 
Anthracin,  ptomaYn.  vi.  791 
Anthracosis,  v. 594 ;  vi.  63.") ;  viii.  366 
Anthraquinones,  ii.  515 
Anthrarobin,  i.  363 
Anthrax,  ii.  363 

among  cattle,  detection  of,  v.  726 

bacteriology  of.  i.  365.712;  viii. 

441 
in  animals,  viii.  231 

a    cause    of    unwholesome 
milk.  V.  886 


Anthrax  in  newborn,  vi.  279 
pulmonary,  i.  866 
serum  therapy  in,  vii.  188 
Anthropometry.     See   Recruiting 

service 
Anthropomorphism,  ii.  299 
Anthropotoxins  in  air,  vi.  159 
Antiarthrin,  i.  370 
Anti-autolvsin,  viii.  585 
Anti-complement,  viii.  585 
Antidiabetinum,  i.  870 
Antidotes,  i.  370 
chemical,  i.  871 
dynamic,  i.  874 
inorganic  chemical,  i.  872 
mechanical,  i.  870 
organic  chemical,  i.  871 
physiological,  i.  874 
Antidy speptic    and    Tonic 

Springs,  i.  874 
Antifebrin,  i.  68.     See  also  Aeeta- 
nilid 
effect  of,  on  body  temperature, 
ii.  570 
Antihcemolysin,  viii.  585 
Antihelix,  i.  687,  640 
Antiheterolysin,  viii.  585 
Anti-isolysin,  viii.  535 
Antikamnia,  i.  874 
Antimetropia,  i.  58 
Antimonial  powder,  1.  875 
Antimony,  i.  374 

and  potassium  tartrate,  i.  875 
as  an  emetic,  iii.  811 
as  an  expectorant,  iv.  49 
as  a  cause  of  food  poisoning,  iv. 

184 
butter  of,  i.  877 
crude,  i.  875 

diaphoretic  action  of,  iii.  488 
distribution  of,  in  body,  after 

absorption,  vi.  726 
effect  of,  upon  heart,  ii.  692 
oxide  of,  i.  874 
poisoning  by,  i.  876 
sulphide  of,  purified,  i.  875 
sulphurated,  i.  875 
terchloride.  i.  877 
wine  of,  i.  375 
Antinervin,  i.  877 
Antinosine,  v.  208;  vi.  296 
Antiperiodics,  i.  877 
Antiperistalsis  in  large  intestine, 

V.  172 
Antipyretic,  cold  as  an.  iii.  198 
Antip3rretics,  relative  value  of  an- 
tipyrine,   phenacetin,  and  pheno- 
coll  as.  vi.  608 
Antipyrine,  i.  879 

action  of,  on  blood,  i.  880 
on  circulation,  i.  380 
on  respiration,  i.  380 
on  spinal  cord.  i.  881 
on  stomacli.  i.  880 
comparative  value  of,  as  an  an- 
tipyretic, vi.  608 
compounds  of,  i.  379 
dosage  of,  i.  382 
drugs  incompatible  with,  i.  879 
effect  of.  on  body  temperature, 

ii.  570 
employment  of,  as  an  anesthetic, 
'i.  381 
as  an  analgesic,  i.  881 
as  an  antiseptic,  i.  881 
in  eye  diseases,  i.  881 
in  uterine  affections,  i.  881 
to  control  hemorrhage,  i.  882 


Antipyrine,  relation  of,  to  phena- 
cetin, vi.  606 

solubility  of,  i.  879 

toxic  symptoms  of,  i.  880 
Antipyrin  benzoate,  i.  879 
Antirheumaticum,  i.  882 
Antiscorbutics,  ii.  620;  v.  808 
Antisepsin,  i.  882;  \.  858 
Antisepsis,  intravascular,  vii.  180 
Antiseptic,  pjroktanin  as  an,  vi.  817; 

solution,  vii.  765 
Antiseptics,  i.  882 

comparative  value  of  various,  1. 
888 

use  of,  in  dysentery,  iii.  574 
in  infantile  diarrhoea,  iii.  448 
in  obstetrics,  v.  879,  884 
Antiseptol,  i.  886;  v.  210 
Antispasmin,  i.  886 
Antispasmodics,  i.  887 
Antisudoriflcs.  i.  388 
Antithermin,  i.  888 ;  vi.  609 
Antitoxic  sera,  i.  888 
Antitoxin,  diphtheria,  i.  889 ;  iii. 
489 

administration  of.  in  croup,  lii. 
833 

paralysis  following  use  of,  vi. 
489 

testing  strength  of,  viii.  445 
Antitoxin  treatment  of  dysentery, 

iii.  575 
Antitoxin,  rabies,  vi.  881 
Antitoxin,  tetanus,  i.  890,  699 
Antitoxins,  nature  of, i.  888 ;  viii.  530 

persistence  of,  in  the  blood,  i.  889 
Antitragus,  variations  in,  1.  640 
Antitussin,  i.  891 
Anti-vaccination,  viii.  149 
Antivenene,  vi.  715 
Antrum,  mastoid,  vii.  286 
Antrum  of  Highmore,  vi.  104. 144 . 
vii.  283;  viii.  240 

cystic  disease  of,  v.  248 

effect  of  disease  of,  upon  orbit, 
vi.  408 

empyema  of,  vi.  144 

hydrops  of,  v.  248 

measurements  of,  viii.  240 

operations  for  disease  of,  vi.  144 

polypus  of,  V.  249 

suppuration  in,  v.  248;  vi.  144 

tubes  for  reacliing,  from  nasal 
cavity,  vi.  146 
Ants,  V.  167 
Antyllus,  methofl  of,  for  treating 

aneurism,  i.  827 
Anuria,  viii.  28 
Anus,  abscess  of,  i.  394 

artificial,  iii.  205;  and  see  Colos- 
tomy 

atresia  of.  i.  604;  vii.  704 

cancer  of,  i.  39b 

chancre,  i.  897 

chancroid,  i.  896 

condyloma  of,  i.  404 

eczema  of,  iii.  725 

excision  of,  i.  399 

fissure  of,  i.  895 

fistula  of.  i.  394 

hemorrhoids  of,  i.  891 

imperforate,  vii.  704 

lymphatics  of.  v.  635,  637 

malformations  of,  i.  604 

neuralgia  of,  i.  405;  vi.  248 

non-malignant  growths  of,  i.  403 

phlegmon  around,  vi.  616 

polypus  of,  i.  403 
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Anus,  prolapse  of,  i.  392 

pruritus  of,  i.  405 

spasm  of  sphincter  of,  i.  405 

stricture  of,  i.  397 

sureery  of,  i.  391 

sypbihtic  ulceration,  i.  896 

ulceration  of,  i.  895 

vulvovaginal,  viii.  161 

vulvalis,  viii.  161 

vulvar,  viii.  161 
Anusol,  i.  405 

Anvil,  iii.  585.     8ee  also  Incus 
Anxiety  a  cause  of  insanity,  v.  82 
Anytin,  i.  405 
Anytols,  i.  406 
Aorta,  i.  406 

aneurism  of,  iii.  580 

anomalies  of,  i.  407.  525;  ii.  98 

arch  of,  i.  406,  525;  ii.  94 

ascending,  1.  406 
stenosis,  vii.  707 
varieties,  i.  406 

cancer  of,  i.  309 

compression  of,  i.  586 

descending,  i.  408 
varieties,  i.  408 

diseases  of,  i.  409 

double,  ii.  94 

narrowing  of,  ii.  94 

obliteration  of.  ii.  94 

stricture  of,  i.  897 

structure  of,  i.  408 

syphilis  of,  ii.  107 
Aorta,  abdominal,  i.  408 

aneurism  of,  i.  35.  886 
Aorta,  thoracic,  i.  408 ;  vii.  750 

aneurism  of,  ii.  825 
Aortic  isthmus,  i.  407 

plexus,  vii.  578 

regurgitation,  vi.  804 

stenosis,  ii.  824;  iv.  604;  vi.  805 

valves,  iv.  571 

insufficiency  of,  ii.  824;  iv. 
603 
Aortitis,  i.  409;  ii.  96 
Apathy's  fluid,  iv.  709 
At>e  hand,  iv.  581 
Aperients,  v.  468.     See  also  Laxa- 

tirrH 
Apex  beat  of  heart,  iii.  106 
Aphakia,  i.  58;  iv.  808 
Aphasia,  1.  409 

an«l  cerebral  localization,  ii.  310 

articulatory  kinesthetic,  i.  412 

associative,  i.  410 

ataxic,  i.  410 

auditory,  i.  410.  414 

classification  of,  i.  410 

cortical  motor,  i.  412 

epileptic,  iii.  845 

in  hemiplegia,  iv.  631 

motor,  i.  410.  412 

of  writint:^,  i.  410 

sensory,  i.  410.  413,  415 

subcortical  motor,  i.  412 

visual,  i.  410,  414 
Aphemia,  i.  410 
Aphidae,    partlu'nogenesis    among, 

vi.  514 
Aphidee,  poisonous,  v.  168 
Aphrodisia,  i.  300 
Aphrodisiacs,  i.  420 
Aphthae,  viii.  580 

BtMiimr's.  viii.  580 

epizootic,  iv.  7;i3 

of  till!  palate,  viii.  580 

of  the  vulva,  viii.  161 

vesicular,  iv.  733 


Aphthongia,  iv.  828 
Aphthous  fever,  iv.  734 
Apiol,  viii.  1 

Apis  melliflca,  iv.  783;  v.  168 
Apium  graveolens,  ii.  760;  viii.  1 

petroselinum,  viii.  1 
Aplasia,  i.  140,  606 

pilorum  propria,  i.  605 
Apneumatosis,  i.  597 
Apncea,  artificial  respiration  in,  i. 

559 
Apocodeine,  i.  420 
AiK>cyiiace8B,  i.  420 

poisonous  varieties  of,  vi  694 
Apocjrnein,  i.  421 
Apocynin,  i.  421 

Apocynum     androsaemifolium,     i. 
421 

cannabinum,  i.  421;  ii.  647;  vi. 
705 
as  a  diuretic,  iii.  545 
Apoffamy,  iv.  33 
Apofysin.  V.  854 
AiK>niorpnine,  i.  421 

as  an  emetic,  i.  370;  iii.  810 

as  an  expectorant,  iv.  49 

hypodermatic  use  of,  iv.  820 
Apoplectiform  attacks  as  a  symp- 
tom of  intracranial  tumor,  ii.  437 
Apoplexy,  ii.  241 

placental,  iii.  58,  388 ;  vi.  650 

spinal,  vii.  349 
Aporetin,  vi.  974 
Apostoli's   treatment  of    uterine 

diseases,  iii.  764 
Apparatus  for  compressing  air,  i. 
131 

orthopfiBdic,  iv.  221,  223,  227 

prosthetic,  v.  513 
Appearance,  general,  in  life  insur- 
ance, V.  510 
Appendicitis,  i.  421 

application  of  cold  in,  iii.  195 

diet  in,  iii.  459 

left-sided,  i.  423 

leucocytosis  in,  v.  492 
Appendix    vermiformis,    abscess 
of,  i.  39 

anatomy  of.  i.  14,  182.  421 

bacteriology  of,  i.  422 

foreign  bmiies  in,  i.  422 

hernia  of.  iv.  682 

histology  of,  v.  185 

measurements  of,  viii.  239 

topographical  anatomy  of,  i.  184 
Appetite,  altered,  vii.  494 

diminished,  vii.  493 

excessive,  vii.  494 

in  diseases  of  the  stomach,  vii. 
493 
Apple,  essence  of,  i.  267 

oil  of,  i.  267 
Apple,  May.     See  Podophyllum 
Apraxia,  i.  415 
Apus,  vii.  714 
Apyonim,  i.  428 
Aqua,  V.  740.     See  also  Water 

anunouiie,  i.  215 

as  ail  expectorant,  iv.  50 
fortior.  i.  215 

anetlii,  iii.  479 

chlori,  iii.  5 

chloroformi,  iii.  9 

creosoti,  iii.  328 

fa'niculi.  iv.  145 

fortis,  vi.  289 

hydrogeuii  dioxidi.  iv.  786 

nientha;  piperiue,  vi.  554 


Aqua  regia.  vi.  294 

rosae.  vi.  1000 

fortior,  vi.  1000 
Aquapuncture,  i.  105 
Aqueous  extract  of  aloes,  i.  194 

of  holarrheuia,  iv.  732 
AquifoliacesB,  i.  428 
AraceaB,  i.  428 

poisonous  varieties  of,  vi.  694 
Arachidic  acid,  i.  68 
Arachnida,  i.  428 

in  nasal  cavities,  vi.  142 

poisonous.  V.  158 
Arachnoid,  the,  ii.  214 

cisternas  of,  ii.  216 
Aragalus,  iK>isonous,  vi.  708 
AraMn,  Baths  of.  i.  437 
Araua  quinquefolium,  iv.  352 
AraliaceaB,  i.  438 
Aran-Duchenne  disease,  vi.  64 
AraneidaB,  v.  159 
Araroba,  iii.  75 
Arbor  vitas,  i.  438 

of  cerebellum,  ii  160 
Arborization  of  nerve  processes, 

vi.  284 
Arbutin,  i.  738 
Arc  keratoscopique  of  De  Wecker 

and  Masselon.  vi.  396 
Arcachon,  i.  438 
Arch  of  aorta,  i.  406,  o25;  ii.  94 
Arch,  palmar,  deep,  abnormalities 
of.  i.  532 

superficial,  abnormalities  of.   i. 
532 
Archaeology,  prehistoric,  witness 

of.  to  man  s  ancestry,  iv.  40 
Arches  of  the  foot,  iv.  192 
Archesporium,  vi.  869 
Archigonocyte,  vi.  864 
Archoplasm,  ii.  762,  764 
439 

439 
Arctium  lappa,  ii.  517 
Arctostaphylos  glauca,  i.  788 

uvH  ursi,  i.  788 
Arcus  arteriosus,  v.  312 

juvenilis,  i.  440 

senilis,  i.  440 

venosus.  v.  313 
Are,  viii.  299 
Area  amnioticii.  i.  442 

embryonal  is.  i.  440 

germinativa.  i.  440 

opaca,  i.  441 

pellucida,  i.  441 

placentalis,  i.  442.  445 
Areas,  association,  of  brain,  ii.  305 

motor  and  sensory,  of  brain.  :i. 
304,  305 
Areca  catechu,  i.  445 
Areca  nut,  i.  445 

as  an  anthelmintic,  i.  362 

as  a  myotic,  i.  446 

as  a  ta'nicide,  i.  362,  446 
Areola  of  the  mamma,  ii.  469 
Areolar  tissue,  iii.  254 
Argas  americanus,  i.  437 

persicus,  i.  487 

retlexus,  i.  437 

Siinchezi,  i.  437 
ArgasinaB,  i.  437 
Argemone,  i.  446 
Argentamin,  iv.  15  :  vii.  216 
Argentine    Republic,    pharmaco 

po'ia  in,  vi.  5H1 
Argentol,  vii.  216 
Arginin,  i.  08 


Arco^  1. 

Arctic  Springs,  1. 
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Arginin  a  source  of  urea,  v.  772 

Argol,  vi.  744 

Argonin,  vii.  216 

Argyfiaj  Arg^yrism,  ArgryrosU, 

Argynasis,  i.  446 ;  vi.  6;;5 
Argyria  cox^unctivsd,  iii.  251 
Argyrol,  vii.  216 

used  in  gonorrhoea!  cystitis,  viii. 
167 
Arhinencephalus,  vii.  699 
Arh^hmia,  iv.  599;  vi.  801 
Aricine,  iii.  92 

Arisoema  triphylluniy  vii.  918 
Aristol,  i.  449 
Aristolochia  Argentina,  vii.  255 

clematitis,  vii.  255 

reticulata,  vii.  254 

serpentaria,  vii.  254 
Aristolochiacece,  i.  449 
Aristolochin,  vii.  255 
Arithmetic  and  metrology,  viii.  295 
Arizona,  i.  449 

requirements  for  medical  prac- 
tice in,  iv.  48 
Arkansas,  requirements  for  medical 
practice  in,  i v.  48 

history  of  yellow  fever  in,  viii. 
688,589 
Arm,  the,  i.  451 

amputation  of,  i.  252 

blood  and  nerve  supply  of,  i.  451, 
452 

diseases  and  injuries  of,  i.  454 

lymphatics  of,  v.  681 

muscles  of,  i.  451 

phlegmon  of,  vi.  615 
Armamentarium,    obstetric,    v. 

383 
Armillaria,  iv.  284 
Armoracia,  iv.  787 
Arm-pit.    See  Axilla 
Army,  the,  branch  of  service  in,  as 
affecting  health,  i.  500 

comparison  of  statistics  of,  i.  510 

death   rates  in,  compared   with 
civil  life,  i.  497 

diseases.     See  Camp  Diseases 

health  of,  i.  495 

hospital  ships  of,  iv.  7^7 

hygiene  of.      See  MitUary  hjf- 
giene 

loss  of  time  from  sickness  in,  i. 
497 

losses  of,  from  sickness  and  from 
wounds,  i.  496 

mortality  of,   during  the  Civil 
War.  1.  499 

war  as  affecting  health  of,  i.  499, 
507 
Army  field    hospital    organiza- 
tion, i.  473 
Army  hospital  corps,  i.  482 

instruction  in,  i.  488 

pay  of,  i.  485 

uniform  of,  i.  485 
Army  medical  department,  i.  492 

medical  officer,  i.  473 

medical  statistics,  i.  495 

nurse  corps,  i.  513 

transport  service,  i.  517 
Arnica,  i.  520 
Arnicin,  i.  520 
Arnold's  steam  sterilizer,  viii.  420 

test  for  diacetic  acid,  viii.  49 
AroidesB,  i.  428 
Aromatic  sulphuric  acid,  vii.  56;] 

sjTup  of  of  rhubarb,  vi.  974 

tmcture  of  rhubarb,  vi.  974 


Arosa,  i.  521 
Arrhenotoky,  vi.  514 
Arrhythmia,  iv.  599;  vi.  801 
Arrington   Mineral    Springs,   i. 

522 
Arrow  Head  Hot  Springs,  i.  522 
Arrow  poison,  vii.  541 
Arrowroot,  i.  522 
Arsenates,  poisoning  by,  viii.  867 
Arsenic,  i.  528;  viii.  366 

as  an  adulterant  of  food,  drink, 
and  drugs,  iv.  175,  184 

as  an  antipcriodic,  i.  378 

as  a  cause  of  zoster,  iii.  422 

as  a  caustic,  ii.  757 

as  a  digesUmt.  iii.  471 

as  a  factor  in  kerutoderma  pal- 
mare et  plantare.  v.  305 

compounds  of,  niechauisni  of  ac- 
tion of.  viii.  372 

disposition  of,  in  body,  after  ab- 
sorption, vi.  723 

effect  on  workers  in,  vi.  825 

elimination  of,  viii.  871 

hypodermatic  use  of,  iv.  821 

in  bismuth  preparations,  i.  762 

tolerance  of,  viii.  870 

triiodide,  i.  524 

trioxide,  i.  528 
Arsenical  paralysis,  vi.  488 ;  viii. 

370 
Arsenical  paste,  i.  524 
Arsenical  poisoning,  viii.  866 

antidotes  for,  i.  378;  v.  225;  viii. 
372 

by  absorption,  ii.  757 

clinical  tests  in,  viii.  373 

in  beer  drinkers,  iv.  175 

industrial,  viii.  369 

post-mortem  appearances  in,  i. 
663;  viii.  372 

treatment  of,  viii.  372 
Arsenicophagia,  viii.  370 
Arsenites,  poisoning  by,  viii.  807 
Arseno-hcemol,  v.  230 
Arsenous  acid,  i.  524 

as  a  caustic,  ii.  757 

as  a  germicide,  iv.  831 
Arsine,  poisoning  by.  viii.  372 
ArtanUiic  acid,  v.  714 
Artar  root,  i.  571 
Artarine,  i.  571 
Artemisia  absinthium,  viii.  816 

cina,  viii.  315 

maritima,  viii.  315 

pauciflora,  vii.  30;  viii.  315 
Artemisin,  viii.  315 
Arterial  and    venous    blood   com- 
pared, ii.  37 

pressure,  indicated  by  pulse,  vi. 
799;  viii.  374 
instruments  for  measuring, 
iii.  98;  vi.  808;  viii.  375 

varix,  i.  322 

venous  pulse,  vi.  807 
Arteries,  anomalies  of,  i.  525 

anastomotica  magna,  i.  453.  581 

anterior  cerebral,  i.  527 
communicating,  i.  527 
tibial,  i.  535:  v.  479 

artery  of  the  bulb.  i.  533 

ascending  cervical,  i.  528 
pharyngeal,  i.  527 

axillarv.  i.  529 

brachial,  i.  452,  529 

brachio-cephalic.  i.  626 

carpal,  i.  531 

central  of  retina,  vi.  954 


Arteries,  anomalies  of,  cerebraL 

i.  527 
circumflex  iliac,  i.  584 
common  carotid,  i.  526 

iliac,  i.  588 
coronary,  ii.  95 
cremasteric,  iv.  826 
deep  cervical,  i.  529 

femoral,  i.  585 
deferential,  iv.  826 
dorsal  interosseous,  i.  581 
dorsalis  penis,  i.  584 
epigastric,  i.  534 
external  carotid,  i.  526 

circumflex,  i.  585 

iliac,  i.  534 

plantar,  i.  585 
facial,  i.  527 
femoral,  i.  584 
inferior  profunda,  i.  458,  581 

thyroid,  i.  528 
innominate,  i.  526 
internal  carotid,  i.  527 

circumflex,  i.  585 

iliac,  i.  538 

mammary,  i.  529 

maxillary,  i.  527 

plantar,  i.  585 

pudic,  i.  533 :  vi.  566 
interosseous,  i.  581 
lingual,  i.  527 
long  thoracic,  i.  529 
median,  i.  580,  532 
middle  thyroid,  i.  526 
obturator,  i.  533,  589 
occipital,  i.  527 
of  the  spleen,  vii.  414,  419 
ophthalmic,  i.  527 
peroneal,  i.  585;  v.  482 
popliteal,  i.  585 
posterior  auricular,  i.  527 

cerebral,  i.  527 

circumflex,  i.  529 

communicating,  i.  527 

tibial,  i.  585;  v.  481 
profunda  femoris,  i.  585 
pulmonary,  ii.  93 
radial,  i.  529,  580.  581 

recurrent,  i.  581 
renal,  1.532;  v.  812 
saphenous,  i.  585 
sciatic,  i.  584 
spermatic,  i.  533;  iv.  826 
subclavian,  i.  527 
superficial  temporal,  i.  527 

volar,  i.  581 
superior  intercostal,  i.  529 

profunda,  i.  458,  581 

thyroid,  i.  527 
suprascapular,  i.  528 
thyroid  axis,  i.  528 
thyroidea  ima.  i.  526,  528 
transverse  cervical,  i.  528 

facial,  i.  527 
ulnar,  i.  530,  531 
vertebral,  i.  528 
Artery  or  Arteries,   aberrant,   in 
the  arm,  i.  529 
abnormities  of,  ii.  93 
acupressure  of,  healing  after,  i. 

538 
anostomotica  magna,  i.  453 

anomalies  of,  i.  581 
aneurism  of.     See  AneuHsm 
anomalies  of,  i.  525 
anterior  interosseous,  iv.  248 
tibial.  V.  479 

anomalies  of,  i.  585 
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Artery  or  Arteries,  anterior  ulnar 
recurrent,  iv.  248 

arteriosclerosis  in    different,   ii. 
104 

ascending  pharyngeal,  anomalies 
of,  i.  527 

atheroma  of,  i.  470 

auditiva  interna,  ii.  251 

axillary,  vii.  208 

anomalies  of,  i.  529 

basilar,  ii.  250 

brachial,  i.  452 

anomalies  of,  i.  529 
at  the  elbow,  iii.  785 

callosal,  ii.  251 

carotid,  vi.  193 

cerebral  portion  of,  ii.  252 
surface-marking  of,  vi.  191 

cerebral,  ii.  249,  250 
aneurism  of,  ii.  227 
anomalies  of,  i.  £^27 
carotid,  ii.  252 

chfasmic,  ii.  252 

choroidal,  ii.  254 

ciliary,  iv.  73 

circle  of  Willis,  ii.  251 

circumflex  iliac,  anomalies  of,  i. 
584 

coats  of,  ii.  90 

common  carotid,  anomalies  of,  i. 
526 
ligature  of,  vi.  198 
surface-marking  of,  vi.  191 

common  iliac,  anomalies  of,  i. 
528 

compression  of,  i.  586 

coronary,  iv.  578 

anomalies  of,  ii.  95 

deep  femoral,  anomalies  of,  i.  585 

dural,  ii.  249 

elasticity  of,  vi.  799 

epigastric,  anomalies  of,  i.  584 

external  carotid,  vi.  198 
anomalies  of,  i.  526 
encranial  branches,  ii.  249 
ligature  of,  vi.  198 

external    circumflex,  anomalies 
of,  i.  515 

external    iliac,  anomalies  of,  i. 
534 

external  plantar,  anomalies  of.  i. 
535 

facial,  anomalies  of,  i.  527 

surface-marking  of,  vi.  191 

femoral,  vii.  738 

anomalies  of,  i.  534 

branches  of,  vii.  739 

in  Scarpa's  triangle,  vii.  739 

fossic  Sylvii,  viii.  234 

geniculate,  ii.  254 

healing  of,  after  acupressure,  i. 
538 

histology  of,  ii.  90 

hyaloid.  j)ersistent,  viii.  265 

hyperplasia  of,  ii.  90 

inferior  laryngeal,  v.  409 
profunda,  i.  453 

anomalies  of,  i.  531 

inflammation  of,  ii.  96 

innominate,  anomalies  of,  i.  526 

internal  carotid,  anomalies  of,  i. 

circumtlex.  vii.  739 

anomalies  of,  i.  535 

iliac,  anomalies  of,  i.  535 

lateral  mammary,  i.  529 

mammary,  vii.  750 

anomalies  of,  i.  529 


Artery  or  Arteries,  internal  max- 
illary, anomalies  of,  i.  527 
plantar,  anomalies  of,  i.  585 
pudic,  vi.  566 

anomalies  of,  i.  588 

interosseous,  iv.  248 

lenticular,  ii.  258 

lenticulo-striate,  ii.  258 

lenticulothalamic.  ii.  258 

ligature  of,  vi.  198 

for  inoperable  cancer,  ii.  644 
jiealing  after,  i.  588 

lingual,  vi.  194 

anomalies  of,  i.  527 
ligature  of,  vi.  194 
surface-marking  of,  vi.  191 

mastoid  branch  of  the  occipital, 
ii.  250 

median,  anomalies  of,  i.  580,  582 

medicerebellar,  ii.  251 

medicerebral,  ii.  252 

medichoroid,  ii.  254 

medidural,  ii.  249 

medifrontal,  ii.  252 

medioptic,  ii.  254 

medi parietal,  ii.  258 

metastatic  abscesses  in  walls  of, 
ii.  98 

middle  thyroid,  i.  526 

obturator,  i.  9;  vii.  740 

anomalies  of,  i.  588,  589 

occipital,  ii.  254 

anomalies  of,  i.  527 
surface-marking  of,  vi.  191 

of  the  abdominal  wall.  ii.  251 

of  the  arm,  i.  452,  470;  iii.  785; 
iv.  242 

of  the  auricle,  i.  688 

of  the  brain,  ii.  227,  250,  260 

of   the  bulb,  anomalies   of,    i. 

.  588 

of  the  kidney,  v.  312 

of  the  knee-joint,  v.  371 

of  the  mamma,  ii.  469 

of  the  neck,  vi.  191.  193 

of  the  umbilical  cord,  histology 
of,  viii.  4 

ophthalmic,  i.  527 

ovarian,  vii.  158 

parvidural,  ii.  250 

pathological  anatomy  of,  ii.  93 

perforantes  anteriores,  ii.  252 

peroneal,  anomalies  of,  i.  535 

ponticular,  ii.  251 

popliteal,  anomalies  of,  i.  535 

post  cerebellar,  ii.  250 

postcerebral,  ii.  253 
branches  of,  ii.  254 

postchoroid,  ii.  254 

postcommunicant,  ii.  253 

postilural,  ii.  250 

posterior  auricular,  anomalies  of 
i..  527 
interosseous,  iv.  243 
laryngeal,  v.  410 
tibial,  anomalies  of,  i.  535 
ulnar  recurrent,  iv.  243 

postparietal,  ii.  253 

post -temporal    branches  of    the 
postcerebral.  ii.  254 

post-thalamic.ii.  254 

precerebml.  ii.  251 

preehoroid,  ii.  252 

preconnnunieant,  ii.  251 

predural,  ii.  250 

])n'frontal,  ii.  253 

preoptic,  ii.  254 

preparietal,  ii.  253 


Artery   or   Arteries,   pretemporal 
branches  of  the  postcerebral, 
ii.  254 
prethalamic.  ii.  253 
profunda  femoris,  vii.  789 

anomalies  of,  i.  535 
pulmonary,  v.  582;  vii.  750 
radial,  anomalies  of.  i.  581 
in  the  forearm,  iv.  242 
radial  recurrrent,  iv.  242 

anomalies  of,  i.  531 
ramus  parietalis,  ii.  250 
recurrent  spinal,  ii.  250 
renal,  v.  812 

anomalies  of,  i.  582 
sciatic,  vii.  740 

anomalies  of,  i.  534 
spermatic,  iv.  326 

anomalies  of,  i.  583 
subclavian,  vi.  194;  vii.  750 
anomalies  of,  i.  527 
ligature  of,  vi.  194 
subduml.  ii.  250 
subfrontal,  ii.  252 
supercei-ebellar,  ii.  251 
superficial  circumflex  iliac,  vii. 

736 
superficial  epigastric,  vii.  786 
superficial  external    pudic,   vii. 

786 
superficial  temporal,   anomalies 

of,  i.  527 
superficial  volar,  anomalies  of,  i. 

531 
superior  intercostal,  vii.  750 

anomal  es  of,  i.  529 
superior  laryngeal,  v.  409 
superior  mesenteric,  iv.  747 
superior  profunda,  i.  458 

anomalies  of,  i.  581 
superior  thyroid,  v.  409;  vi.  194 
anomalies  of,  i.  527 
surface-marking  of.  vi.  191 
suprascapular,   anomalies  of,  i. 

528 
supradural,  ii.  250 
suture  of,  i.  538 ;  viii.  452 
termatic,  ii.  251 
thyroidea  ima,   anomalies  of,  i. 

526,  528 
torsion  of,  healing  after,  i.  588 
transverse  cervical,  anomalies  of, 
i.  528 
facial,  anomalies  of,  i.  527 
tubal,  vii.  157 
ulnar,  anomalies  of,  i.  531 
in  the  forearm,  iv.  242 
uterine,  vii.  163 
vertebral,  vi.  195 

anomalies  of.  i.  528 
encranial  branches,  ii.  520 
ligature  of.  vi.  196 
vitelline,  viii.  335 
Arteriometer,  Oliver's,  vi.  802 
Arteriosclerosis,  ii.  100;  viii.  873 
diagnosed  from  paresis,  v.  91 
freiiuenev  of.  in  various  arteries, 

ii.  105^ 
in  diabetes  meliitus.  iii.  429 
insanity  dependent  on.  v,  94 
Arteritis,  syphilitic,  ii.  106 
Artesian  wells,  viii.  279 
Arthralg'ia,  lead,  v.  474 
Arthrite  plastique  ankylosante, 

V.  261 
Arthritis,  aente  suppurative,  i.  464 
cervical,  vii.  3H8 
gonorrlid'al,  iv.  403;  vii.  388 
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Arthritis,  iufective.  i.  464 

Ascaris  canis,  vi.  220,  228 

Aspidium,  iv.  147 

of  hand,  iv.  618.  514 

eati.  vi.  228 

as  an  anthelmintic,  i.  862 

of  knee,  v.  288 

clavata,  vi.  502 

Aspidosamine,  i.  578 

of   temporo-maxillary  articula- 

felis, vi.  228 

Aspidosperma,  i.  578 

tion.  V.  258 

lumbiicoides,  i.862;  vi.  206, 222, 

Aspidospermine,  i.  578 

rheumatoid,  i.  464.  544;  vi.  969 

504 

Aspiration,  i.  579 

tuberculous,  of  wrist,  iv.  504 

in  gall  duct  and  gall  blad- 

dangers of,  i.  681 

Arthritis  deformans,  i.   544:   iv. 

der,  iv.  298 

diagnostic  use  of,  in  gynecology, 

514;  vi.  969;viii.  527 

in  kidney,  v.  845 

iv.  466 

diagnosed  from  acromegaly,  i.  96 

in  nasal  cavities,  vi.  142 

in  abscess,  i.  580 

m  children,  i.  548 

marginatix,  vi.  228 

in  haematoma,  i.  580 

of  the  hand,  iv.  514 

maritima,  vi.  228,  502 

in  hydrocephalus,  i.  581 

of  the  hip-joint,  v.  278 

martis,  vi.  220 

in  intestinal  obstruction,  v.  178 

of  the  knee,  v.  274 

megalocephala,  vi.  228 

in  joint  affections,  i.  580 

of  the  phalangeal  joints,  v.  276 

mystax,  vi.  228 

in  pericarditic  effusions,  i.  580 

of  the  shoulder,  v.  276 

renalis,  vi.  220 

in  pleuritic  effusions,  i.  580 

of  the  wrist,  v.  276 

teres,  vi.  228 

in  retention  of  urine,  i.  580 

iLrthrodesis,  iv.  288 

transfuga,  vi.  502 

in  spina  bifida,  i.  581 

Arthrodia,  v.  558 

trichiura,  vi.  216 

in  strangulated  hernia,  i.  580 

Arthrolo^,  i.  550 
Arthropathies  of  neurotic  origin, 

tricuspidaU,  vi.  228 

in  tumors,  i.  581 

vermicularis,  vi  228 

in  tympanites,  i.  581 

i.  555 

visceralis,  vi.  220 

Aspirator,  Dieulafoy's,  i.  579 

Arthropathy,  progresblve,  i.  556 

Werneri,  vi.  228 

Potain's,  i.  579 

spinal,  i.  555 

Asch  operation  for  deviated  nasal 

Aspirin,  i.  581 

Arthropods,  v.  160 

septum,  vi.  125 

Assam  fever,  v.  299 

Arthrospores,  i.  681 

Ascites,  i.  568 ;  vi.  884 

Assault,  criminal,  viii.  511 

Articulation,  function  of  teeth  in 

diagnosis  of.  i.  28 

Assimilation,  the  distinctive  feat- 

vii. 650 

from  ovarian  tumors,  vi.  488 

ure  of  living  matter,  iii.  878,  and 

physiology  of,  v.  458 

of  omentum,  vi.  858 

see,  further.  Metabolism 

position  of  vocal  organs  in,  v'. 

Ascites,  chylous,  iii.  78;  v.  666; 

Association  areas,  distribution  of, 

455 

vi.  859 

in  the  brain,  ii.  805 

Articulations,    i.  550.     See   also 

Ascitic  fluid,  i.  568 

Astasia-abasia,  i.  142 

Joi7l(8 

Asdepiadaoeae,  i.  565 

Asterion,  vii.  229 

ankle,  i.  858 

Asclepiadin,  i.  565;  vi.  668 

Asterolj  1.  581 

elbow,  iii.  787;  vi.  917 

Asclepias,  i.  565 

Asthenic  bulbar  paralysis,  viii. 

hip.  iv.  689;  vi.  988 

incarnata,  ii.  647 

520 

knee,  v.  869 ;  vi.  938 

tuberosa,  vi.  668 

Asthenopia,  i.  57,  581 

lumbo-sacral,  vi.  588 

Asoomycetes,  iv.  277,  279 

causes  of,  i.  582 

malleo-iucudal,  i.  617 

Asellin,  ptomaTn,  vi.  789 

curability  of,  i.  588 

metatarso-phalangeal,  v.  275 

Asemia,  i.  410 

ex  anopsia,  i.  582 

of  pelvis,  vi.  588 

Asepsin,  i.  882 ;  v.  858 

ex  hyperopsia,  i.  582 

sacro-coccygeal,  vi.  588 

Asepsis  in  obstetrics,  v.  879,  884 

muscular,  i.  588 

sacro- iliac,  vi.  538 

surgical,  i.  565 
Aseptol,  i.  570 

Asthma,  i.  584 ;  vi.  188 

shoulder,  vi.  922 

bronchial,  iv.  665 

temporo-maxillary,  v.  258 
wrist,  vi.  912;  viii.  816 

Asexualization  for  crime,  ii.  718 

climates  suitable  for,  iv.  565 

Ash  bark.  i.  570 
Ash,  pricey,  i.  570 
Asheville,  N.  0.,  i.  571 

diet  in.  iii.  461 

Artificial  aids  to  defective  hearing, 

dyspnoea  in.  iii.  580 

iii.  680 

dyspepticum,  due  to  auto-intoxi- 

conception, vii.  457 

Asiatic  cholera,  viii.  888 

cation,  i.  644 

eyes.  i.  556;  viii.  446,447,  448 

among  troops,  ii.  572 

health  resorts  for,  iv.  666 

feeding  of  infants,  iv.  861 

epidemics  of,  viii.  884 

idiosyncrasy  in,  iv.  841 

gum,  iii.  428 
larynx,  v.  424,  425 

inoculation  against,  viii.  898 

nasal,  iv.  565 

lieriod  of  incubation  of,  viii.  890 

paper,  vi.  745 

limbs,  V.  518 

propagation  of,  viii.  886 

pottere'.  V.  594 

respiration,  i.  559 

prophylaxis  of.  viii.  400 

sputum  in,  vii.  482 

Artificial  anus,  iii.  205.    See  also 

spirilliim  of,  viii.  894 

theories  of,  i.  587 

Colostomy 

transportability  of,  viii.  886,  888 

thymicum,  v.  728;  vii.  448 

sacral,  truss  for,  i.  402 

treatment  of,  viii.  898 

Astigrmatism,  i.  58,  590;  iv.  91 

Arum,  vii.  918 

Asopia  fluinalis,  ii.  791 

compound  hypermetropic,  i.  592 

niaculatiim,  vii.  918 

Asparagin,  i.  572 

compound  myopic,  i.  692 

Arum  family.     See  Araceai 
Arumbaro  Springs,  i.  561 

Asparafi^us  officinalis,  i.  572 

correction  of,  i.  594 

AspergiUales,  iv.  280 

diagnosis  of,  i.  592 

Arytenoid  cartilages,  v.  407 

Aspergillus  in    external  auditory 

irregular,  i.  595 

muscle,  V.  409 

canal,  iii.  615 

measurements  of,  i.  692 

AsafoRtida,  i.  561 

Aspermatism,  vii.  198 

mixed,  i.  592 

as  an  antispasmodic,  i.  887 

Aspermia,  vii.  198 

normal,  i.  596 

Asag^roea  officinalis,  viii.  220 

Asphyxia,  i.  559,  578,  671 ;  vi.  951 

simple  hypermetropic,  i.  592 

Asaprol,  i.  562 

arsenicalis,  viii.  850 

simple  myopic,  i.  592 

Asarabacca,  vii.  254 

etiology,  i.  574 

treatment  of,  i.  594 

Asarol,  vii.  254 

evidences  of  death  from,  vii.  587 

Astigrmometer  of  De  Wecker  and 

Asarum  canadense,  vii.  254 

infantile,  i.  578 

Masselou.  vi.  394 

europaeum,  vii.  254 

medico-legal  relations  of,  i.  574 

Astomia,  viii.  582 

reflexum,  vii.  254 

neonatorum,  iv.  144;  vi.  279 

Astomus,  vii.  701 

Asboline,  i.  568 

phenomena,  i.  573 

Astragalectomy    in     talipes,    iv. 

Ascaridae,  vi.  222 

proof  of.  i.  575 

229 

Ascaris  alata.  vi.  228 

secondary,  i.  573 

Astra^lus,  dislocations  of,  iii.  529 

apri.  vi.  219 

varieties,  i.  573 

fnictnre  of.  iv.  269 

caniculse,  vi.  228 

Asphyxiant  poisons,  vi.  691 

Astragalus  gummifer,  vii.  845 

745 
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Astragalus  (poisonous  plant),  vi. 

708 
Astringents,  i.  596 
As7mlK>lia,  i.  410 
Asymmetry  of  skull  in  insanity,  v. 
51 

of  uvula,  viii.  109 
Atavism,  vi.  962 

in  insanity,  v.  28 
Ataxia,  i.  282 

cerebellar,  ii.  289 

Friedreich's,  iv.  682;  viL  847 

hereditary,  vii.  847 

locomotor,  vii.  878 

of  hand.  iv.  528 

spinal,  vii.  346 

subacute  spinal,  vii.  885 
Ataxic  parapleg^,  Qowers*,  vii. 

387 
AtelectasU,  i.  597 

foetal,  i.  678 

of  chorion,  iii.  60 
AtheUa,  ii.  465 
Atheroma,  ii.  100 

diagnosed  from  paresis,  v.  91 

insanity  dependent  on,  v.  94 

of  the  arteries,  i.  470 

of  the  auricle,  iii.  666 
Athetosis,  i.  599;  iv.  583 

of  upper  extremity,  i.  468 
Athletics,  effect  of,  upon  heart,  iv. 

612 
Athyroidism,  vi.  409 
Atlantic  City,  N.  J.,  i.  600 
Atlo-axoid  disease,  vii.  401 
Atmokausis,  use  of,  in  metritis,  v. 

786 
Atmosphere,  character  of.  in  rela- 
tion to  consumption,  i.  150;  iii.  266 
Atmospheric  ocean,  depth  and  cir- 
culation of,  i.  147 
Atmospheric  pressure,  an  element 
of  climate,  iii.  141 

at  health  resorts,  iv.  564 

differences  in,  physics  of,  vi.  670 

high,  effects  of,  ii.  547 
Atomizers,  v.  734 
Atopomenorrhoea,  v.  740 
Atotonilco,  i.  602 
Atotonilco  de  San  Andres,  i.  602 
Atoxyl,  viii.  401 
Atresia,  i.  603 

ac(iviir('d,  i.  603 

congenital,  i.  608 

of  tlieanus.  i.  604;  vii.  704 

of  t  lie  bladder,  i.  604 

of  tiie  bionclii,  i.  603 

of  the  ex.  auditory  canal,  i.  603 

of  the  intestine,  i.  604 

of  tin;  laryn.v,  i.  «()3 

of  the  mouth,  i.  603;  viii.  582 

of  the  nasal  passages,  i.  603 

of  the  oesophagus,  i.  603 

of  the  palpebnil  opening,  i.  603 

of  the  pupil  of  the  eye,  i.  603 

of  the  pylorus,  i.  603;  vii.  519 

of  the  rectum,  i.  604;  vii.  705 

oT  the  stomach,  i.  603 

of  the  trachea,  i.  603 

of  the  ureter,  viii,  11 

of  the  urethm,  i.  604 

of  tiie  uterine  caual,  i.  604;  viii. 
68 

of  the  vagina,  i.  604;  viii.  153 

of  the  vulva,  viii.  160 
Atrium,  vii.  237 

of  lungs,  v.  581 
Atropa  belladonna,  i.  610,  741 


Atrophia  pilorum  propria,  i.  604 
Atrophy,  T  404,  606 

acute  yellow,  of  liver,  v.  586 
due  to  disease,  i.  607 
due  to  pressure,  i.  608 
fatty,  i.  609 
from  disuse,  i.  607 
in  blood-vessels,  ii.  95 
muscular,  in  arUiritis  deformans, 
i.  547 
in  certain  occupations,  iv. 
527 
neuropathic,  i.  608 
of  adrenals,  vii.  567 
of  bladder,  i.  768 
of  blood-vessels,  ii.  95 
of  brain,  ii.  228 
of  cervix  uteri,  viii.  64 

followinfi^  infection  of  ute- 
rine aonexa,  viii.  65 
following  systemic  diseases, 

viii.  65 
of  lactation,  viii.  65 
senile,  viii.  64 
of  decidua,  iii.  889 
of  diaphragm,  iii.  487 
of  hair,  i.  604 
of  lymph  nodes,  v.  660 
of  muscles,  in  hip-joint  disease, 

V.  267,  270 
of  nails,  vi.  98 
of  neurones,  vi.  261 
of  non-striated  muscle,  vi.  89 
of  oesophagus,  vi.  889 
of  omentum,  vi.  859 
of  optic  nerve,  ii.  11 
of  ovary,  vi.  482 
of  parathyroid  glands,  vi.  5t7 
of  patella,  vi.  518 
of  pituitary  gland,  vi.  640 
of  placenta,  iii.  56 :  vi.  651 
of  prostate,  vi.  769 
of  retina,  vi.  959 
of  striated  muscle,  vi.  27 
of  thymus  gland,  v.  728 
of  thyroid,  vii.  775 
of  tongue,  vii.  798 
of  veins,  viii.  209 
physiological,  i.  606 
progressive  muscular,  vi.62 
of  aim  and  forearm,  i.  466 
of  hand,  iv.  531 
senile,  i.  607 
Atropic  poisons,  i.  610 
Atropine,  i.  742 

action  of,  on  heart,  v.  23 

and  hyo.scyamine,  relations  of,  i. 

742 
as  a  mydriatic,  vi.  70 
as  an  expectorant,  iv.  51 
effects  of,  on  body  temperature, 
ii.  570 
on  fcetus,  vi.  279 
hypodermatic  use  of,  iv.  820 
poisoning  by,  i.  610 
Atropinism,  iii.  250 

a  cause  of  conjunctivitis,  iii.  250 
Attar  of  roses,  vi.  1000 
Atten,  ii.  H2H 
Attention,  lack  of  concentration  of, 

in  insanity,  v.  55 
Attic,  vii.  237 

Attitude,  in  hip  disease,  v.  269 
Attraction  sphere,  ii.  762 
Audiclare,  iii.  633 
Audiphone,  tlie  Rhodes,  iii.  634 
Audition,  i.  611 

localization  of  sense  of,  ii.  307 


Auditory  canal,   external,  anat 
omy  and  physiology  of,  i.  625 

absence  of,  iii.  621 

acute   circumscribed   inflamma- 
tion of,  iii.  617 

angioma  of,  iii.  668 

animate  objects  in,  iii.  647,  648 

arteries  of,  i.  627 

atresia  of,  i.  608 

benign  new  growths  of,  iii.  667 

condylomata  of,  iii.  676 

diffuse  inflammation  of,  iii.  616 

diphtheritic  inflammation  of,  iii. 
620 

eczema  of,  iii.  618 

enchondroma  of,  iii.  668 

exostoses  of,  iii.  620 

false  membranes  of,  iii.  668 

follicular   inflanmiation   of,   iii. 
617 

foreign  bodies  in,  iii.  646 

fungus  in,  iii.  615 

furuncles  in.  iii.  618 

gunshot  wounds  of,  iii.  689 

hyperostosis  of,  iii.  620 

hypersecretion    of    ceruminous 
glands,  iii.  614 

impacted  cerumen  in.  iii.  614 

laminated  epithelial  plugs  in,  iii 
615 

lymphatics  of,  i.  627 

malformations  of.  iii.  613 

malignant  growths  of,  iii.  669 

measurements  of,  viii.  240 

nerves  of,  i.  627 

osteoma  of,  iii.  667 

parasitic  inflammation  of,  iii.  615 

pityriasis  alba  of,  iii.  616 

polypi  of,  iii.  621 

relations  of,  i.  626 

sebaceous  cyst  of,  iii.  667 

size  of,  i.  625,  627 

syphilis  of,  iii.  676 

traumatism  of,  iii.  688 
Auditory  hairs,  i.  621 
Auditory  nerve  and  its  end  organs, 
i.  621,  627,681;  iii.  823 

arrested  development  of.  iii.  597 

atrophy  of,  iii.  600 

comparative  anatomy,  i.  627 

degeneration  of,  iii.  600 

diseases  of,  iii.  600 

embryology  of.  i.  680 

phylogeuy'  i.  627 

8yphiliti(r  affections  of,  iii.  684 
Auditory  ossicles,  i.  616 
Auditory     sensations    compared 

with  visual,  i.  624 
Auerbach,  plexus  of,  v.  187 
Au^sta,  Ga.,  i.  633 
Aurse,  epigastric,  iii.  845 

psychical,  iii.  845 
Aurantiamarin,  iii.  127 
Auricle  of  ear,  i.  615,  636,  639;  iv. 
568,  570 

abscess  of,  iii,  607 

acne  of,  iii.  606 

anjesthesia  of,  iii.  611 

anatomy  and   physiology  of,  i. 
036 

aneurism  of.  iii.  608 

angioma  of,  iii.  608.  666 

atheroma  of,  iii.  666 

burns  and  scalds  of,  iii.  611 

carcinoma  of,  iii.  610 

congenital  malformations  of,  iii 
611 

cramp  of,  iii.  611 
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Auricle  of  ear,  cutaneous  horn  of, 
iii.  608 

cysts  of,  iii.  608,  666 

diphtheria  of,  iii.  608 

ectliyma  of,  iii.  606 

eczema  of,  iii.  606,  619,  728 

elephantiasis  of,  iii.  608 

epithelioma  of,  iii.  668 

erysipelas  of,  iii.  607 

fibroma  of,  iii.  666 

frost-bite  of,  iii.  607 

functions  of,  i.  640 

gangrene  of,  iii.  607 

heematonia  of,  iii.  608 

herpes  of,  iii.  606 

hyperjesthesia  of,  iii.  611 

hypertrophy  of,  iv.  691 

ichthyosis  of,  iii.  608 

impetigo  contagiosa  of,  iii  606 

ligaments  of,  i.  687 

lipoma  of,  iii.  666 

lupus  of,  V.  618 

muscles  of,  i.  688 

noBvus  of,  iii.  608 

nerves  of,  i.  688 

neuralgia  of,  iii.  611 

new  growths  of,  iii.  610 

noma  of,  iii.  610 

ossification  of  cartilage,  iii.  610 

otlisBmatoma  of,  iii.  608 

papilloma  of,  iii.  667 

pemphigus  of,  iii.  606 

perichondritis  of,  iii.  609 

pruritus  of,  iii.  607 

psoriasis  of,  iii.  606 

sarcoma  of,  iii.  610.  668 

seborrhcea  of,  iii.  607 

syphilitic  disease  of,  iii.  607.  674 

tophi  of,  iii.  610 

traumatism  of,  iii.  611,  687 

tuberculosis  of.  iii.  610 

ulceration  of,  iii.  607 

variations  in,  i.  689 

warts  of,  iii.  608,  667 
Auricular  appendix  (of  heart),  iv. 

568,  570 
Auricular  nerve,  great,  vi.  191 

point,  vii.  229 

venous  pulse,  vi.  806 
Auricularis  anticus  muscle,  an- 
omalies of.  vi.  48 
Aurora  Springs,  i.  640 
Auruxn   canaaensey  vii.  254;    see 

also  Smikeroot 
Auscultation,  ii.  816 

in  pregnancy,  iv.  342 

of  the  foetal  hc^rt,  v.  881 
Auscultation  tube,  for  examining 

middle  ear,  iii.  664 
Australia,  i.  640 

Austria-Hungary,    food    adulter- 
ation in,  iv.  166 

plmrmacopceia  in,  vi.  581 

ri'«:i8tmtion  of  death  in,  iii.  875 
Autoclave,  Cliamberland's.  viii.  421 
Autohjrpnotic  state,  iv.  812 
Auto-inoculation,  viii.  592 
Auto-intoxication,  i.  641 

as  u  cause  of  insanity,  v.  84 

of  gastric  origin,  i.  648 

of  gastro  intestinal  origin,  i.  642 

of  hepatic  origin,  i.  645 

of  pregnancy,  i.  646 

of  thyroid  origin,  i.  646 

relation  of  glands  to,  v.  775 
Autolysin,  viii.  589 
Autolysis,  viii   402 
Automatic  actions,  i.  647 


Automatic  actions  in  epilepsy,  i. 
648 
in  inebriety,  i.  649 
medico-legal  relations  of,  i.  649 
of  vegetative  life,  i.  647 
of  voluntary  life,  i.  647 
Automatic  activity  in  the  insane, 

i.  649;  V.  60,61 
Automatism,  i.  648 
cerebral,  i.  648 
artificial,  i.  648 
epileptic,  i.  648 
medico-legal  relations  of,  i. 

649 
of     brain    exhaustion    and 

brain  disease,  i.  649 
of  inebriety,  i.  649 
of  insanity,  i.  649 
syphilitic,  i.  649 
traumatic,  i.  649 
motor,  i.  647 
psychical,  i.  647 
Automeris  io,  v.  166 
Autoplasty.  vi.  895 
Autopsies,  1.  649 

authorization  of,  ii.  584 
medico- legal  considerations  of,  i. 

658 
method  of  making,  i.  651 
of  new -bom.  vi.  275 
Autoscopy,  V.  428 
Autovaccination,  viii.  117 
Ava,  V.  801 
Avens,  i.  674 
Avocado,  i.  191 
Avon  Sulphur  Springs,  i.  675 
Axes  of  pelvis,  vi.  541 
Axilla,  vii.  206 

boundaries  of,  vii.  207 
contents  of,  vii.  208 
phlegmon  of,  vi.  615 
Axillary  artery,  vii.  208 
anomalies  of,  i.  529 
surface-markings  of,  vii.  204 
Axillary  band,  vi.  48 
lymph  nodes,  v.  682 
veins,  vii.  208 

anomalies  of,  viii.  204 
is,  oceliac^  point  of  origin  of  (in 
embryos),  iii.  186 
is-cylinder,  ph3'siology  of,  vi. 
226 

processes,  vi.  288 
Axis-traction  forceps,  vi.  812 
Axocopan,  i.  675 

Axon  =1  skeletal  or  body  axis,  ii.  188 
Axones,  ii.  329 

naked,  vi.  286 
Ayer's  Amherst   Mineral 

Springs,  i.  675 
Azederach,  i.  868,  675 
Azores,  i.  676 
Azule  Springs,  i.  676 
Azygopharyngeus  muscle,  vi.  47 
Azygos  uvulsB  muscle,  viii.  107 
Azygosvein,  vii.  750 
anomalies  of,  viii.  205 

Babcock,  asbestos  method  of  deter- 
mining fat  in  milk.  v.  827 
total  solids  io  milk,  v.  826 
centrifugal  method  of  determin- 
ing fat  in  milk,  v.  826 
Babinski  phenomenon,  vi.  876 
Bacilli  carriers,  viii.  405 
Bacillus,  i.  680;  see  also  Btwteria 
aCroi;enescapsulatus,  i.  712 
anthiacis,  i.  719 


Bacillus  botulinus.  iv.  185 
Breslaviensis,  iv.  187 
cellulaBformans,  iv.  187 
coli  communis,  i.  702,  709 

difference  between  bacillus 
of  typhoid  and,  i.  708 

in  new-bom,  vi.  278 

in  water,  tests  for,  viii.  291 
"comma,"  of  Koch,  viii.  868 
diphtherise.  i.  694;  iii.  480 

exudate  due  to,  contrasted 
with  that  due  to  other  ba- 
cilli, iii.  487 

in  dissection  and  operation 
wounds,  iii.  531 

non-virulent,  iii.  481 

virulent,  iii.  481 
enteritidis.  iv.  186 
Friedebergensis.  iv.  187 
influenzsB.  i.  698 
Klebs-Loeffler's,  iii.  480 
Koch's  comma,  viii.  868 

tubercle,  i.  689 
leprae,  i.  692 
mallei,  iv.  852 
morbificans  bo  vis,  iv.  186 
Neapolitanus,  i.  702 
of  bubonic  plague,  i.  717 
of  glanders,  i.  717 
of  malignant  cedema.  i.  711 
of  psittacosis,  vi.  779 
of  rhinoscleroma,  vi.  972 
of  syphilis,  vii.  608 
of  typhoid  fever,  i.  700;  viii.  576 
pestis.  cause  of  bubonic  plague, 
ii.  504 

bubonicse.  i.  718 
Pfeiffer's,  v.  18 
proteus  vulgaris,  i.  711 
pseudotuberculosis     rodentium. 

vi.  776 
pyocyaneus,  i.  710 

effect  of,  on  body  temper- 
ature, ii.  571 
smegmatis.  i.  698 
tetani,  i.  698 
tuberculosis,  i.  869 

in  dissection  and  operation 
wounds,  iii.  580 

methods  of  staining,  viii.  897 
Back,  massage  of,  v.  695 
Backache,  neurasthenic,  vi.  250 
Bacon's  rongeur  forceps,  v.  708 
Bacteria,  i.  677 

a  cause  of  food  poison,  iv.  185 
action  of.  in  body,  iv.  871 
aerobic,  i.  686 
anaerobic,  i.  686:  viii.  428 
cause  of  milk  coagulation,  iii.  162 
chemical  composition  of,  i.  682 

effects  of,  i.  683 
classification  of,  i.  678 
conditions  of  growth  of,  i.  682 
cultivation  of,  viii.  425 
definition,  i.  680 
degenerated,  i.  682 
effect  of  chemical  agents  on,  i.  687 
examination  of,  viii.  485 
facultative,  i.  686 
general  charactcfristics  of,  i.  679 
groups  of.  i.  680 
haemolysis  caused  by,  viii.  536 
in  water,  viii.  291 

counting  colonies  of,  viii.  291 
influence  of,  on  other  classes  of 

bacteria,  i.  685 
involution  forms  of,  1.  681 
mesophilic,  i.  686 
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Bacteria,  metastasis  of.  v.  778.  779 
methods  of  cultivation,  viii.  425 
morphology,  i.  680 
of  small  intestine,  iii.  85 
pathogenic,  i.  677 

diminished   by    storage    of 
water,  viii.  277 
product*  of,  iv.  871 
psychrophilic,  i.  686 
pus-producing,  i.  704;  v.  6 

conditions  favoring  spread 

of,  iii.  534 
means    of    elimination    of, 

from  system,  iii.  636 
resistance  of  tissues  to,  iii. 

534 
types  of  disease  engendered 

by,  iii.  582 
virulence  of.  in    dissection 
and  operation  wounds,  iii. 
531 
routes  by  which  they  reach  the 

bladder,  i.  798 
saprophytic,  in  air,  i.  154 

cause  decomposition  of  ca- 
daver, ii.  537 
special,  i.  689  et  geq. 
spores,  i.  678 
staining  of,  viii.  485 
thermal  death  point  of,  viii.  443 
thermic  effects  of,  i.  688 
thermophilic,  i.  686 
transmitted  by  mosquitoes,  v.871 
vital  phenomena  of,  i.  682 
Bacteria  carriers,  viii.  405 
Bacterial  poison,  effect  of,  on  the 

body  temperature,  ii.  571 
Bacteriological    technique,    viii. 
408 
agar  as  nutrient  medium,  prep- 
aration of,  viii.  410 
aniline  dyes,  viii.  436 
autopsy  of  infected  animals,  viii. 

484 
blood  as  nutrient  medium,  prep- 
aration of,  viii.  412 
bouillon   as    nutrient    medium, 

preparation  of.  viii.  408 
cultures,  viii.  425 

Esmarch's  roll-tube,  viii.  427 
hanging-drop,  viii.  428 
li(|uid,  viii.  428 
mixed,  viii.  431 
shake,  viii.  427 
Bnicar,  viii.  42S 
strt-ak.  viii.  427,  428 
detcTMiination  of  thermal  death 

point  of  Imrtcria.  viii.  443 
diagnostic  iiicthod.'*.  viii.  440 
in  actinomycosis,  viii.  440 
in  anthrax,  viii.  441 
in  l)ul)«)nic  plague,  viii.  441 
in  ccrebrosi)inal  meningitis, 

viii.  442 
in  cholera,  viii.  441 
in  diphtheria,  viii.  441 
in  (Ivsenterv,  viii.  441 
in  gonorrhcea.  viii.  441 
in  leprosy,  viii.  442 
in  pneumonia,  viii.  442 
in    protozoal   diseases,    viii. 

443 
in  rabies,  viii.  442 
in  tetanus,  viii.  442 
in  tuberculosis,  viii.  442 
in  typhoid,  viii.  442,  701 
egg  as  nutrient  medium,  prepa- 
ration of,  viii.  417 


Bacteriological  technique,  exam- 
ination of  air,  viii.  446 
of  bacteria,  viii.  435 
of  soil,  viii.  447 
of  water,  viii.  447 
gelatin    as    nutrient    medium, 

preparation  of,  viii.  409 
immunization,  methods  of.  viii. 

445 
incubators,  viii.  423 
inoculation  of  animals,  viii.  482 
by  alimentary  infection,  viii. 

434 
by    cutaneous   application, 

viii.  433 
by  injection   into  the  lym- 
phatics, viii.  484 
by    intracranial    injection, 

viii.  434 
by  intraocular  injection,  viii. 

434 
by  intraperitoneal  injection, 

viii.  433 
by    intrapleural    injection, 

viii.  433 
by    intravenous    injection, 

viii.  438 
by     respiratory     infection, 

viii.  434 
by    subcutaneous   applica- 
tion, viii.  483 
by  subcutaneous  injection, 
viii.  433 
methods  of  cultivation,  viii.  425 

anaerobic,  viii.  428 
milk  as  nutrient  medium,  prepa- 
ration of,  viii.  416 
nutrient  media,  varieties  of,  viii. 
408 
preparation  of,  viii.  408 
standardization  of,  viii.  418 
observation  of  infected  animals, 

viii.  434 
opsonic  technique,  viii.  445,  593 
potatoes   as    nutrient    medium, 

preparation  of,  viii.  417 
preparation  and  filling  of  tubes, 

viii.  418 
serum  agglutination  test,  viii.  445 
staining  of  bacteria,  viii.  435 
methods  of,  viii.  435 
of  flagella,  viii.  438 
of  protozoa,  viii.  439 
of  sections,  viii.  440 
of  spores,  viii.  487 
sterilization,  viii.  419 

by  chemicals,  viii.  422 

by  direct  Haming,  viii.  419 

by  dry  heat,  viii.  419 

by  filtration,  viii.  421 

by  rtowing  steam,  viii.  420 

by   steam     under    pressure, 

viii.  421 
fractional,  viii.  419 
testing  of  chemicals,  viii.  443 
of  streimtliof  antitoxin,  viii. 
44.") 

Bacteriolog'y,    history  of    the    de- 
velo|)ment  of,  i.*CT7 
of  milk,  cow's,  v.  822 

human,  v.  b2.~) 
of  vaccinia,  viii.    144 
Bacteriolysis,  viii.  538 
Bacterium,  i.  081 
Bacteruria,  i.  793 
Baden-Baden  and  the  Black  For- 
est, Germany,  viii.  448 
Bad-Nauheim,  vi.  151 


^. 


Bael  fruit,  i.  721 
Baelz's  disease  of  the  lip.  i.  722 
Bagn6re8-de-Bigorre,  viii.  449 
Bahamas,  climate  of.  vi.  149 
Bailey  Springs,  i.  722 
Bakeries  for  soldiers,  v.  800 
Baking  powder,  adulterations  of, 

iv.  171,  180 
Balance's     modification     of      the 
Schwartze-Stacke  mastoid   opera- 
tion, V.  708 
Balanites  Bozburghii,  i.  722 
Balanitis,  i.  722 

complicating  gonorrhoea,  iv.  401 
Balanoposthitis,    i.   722;  and  see 

Balan\titi 
Balantidium  coli,  viii.  659 

minutum,  viii.  659 
Balata,  i.  728 
Baldness,  i.  122 

Ballardville  Lithia  Spring,  i.  728 
Ballast,  inspection  of,  at  quarantine 

station,  vi.  823 
Ballottement,  external,  iv.  842 

internal,  iv.  842 
Ballston  Spa,  i.  728 
Balm,  i.  724 

lemon,  i.  724 

of  Gilead,  i.  724;  vi.  85 
Balneology  in  cardiac  diseases,  ▼! 

158 
Balsam,  Canada,  ii.  624 

fir,  ii.  624 

friar's,  i.  746 
^urjun,  iv.  456 
lecca.  vi.  85 

of  copaiba,  iii.  277 

of  Peru,  i.  724 

of  tolu,  i.  725 
Balsamea,  i.  788 

africana,  i.  738 

mukul,  i.  738 
Balsamodendron,  i.  738;  vi.  85 

gileadense  i.  724 
Balsams,  in  plants,  i.  108 
Balsamum  peruvianum,  i.  724 

tolutanum.  i.  725 
Baltimore,  Md.,  i.  725 
Bamboo  brier,  i.  726 
Bandages,  i.  726:  iii.  556 

abdominal,  for  soldiers,  v.  796 

handkerchief,  iii.  557 

plaster-of-Paris.  iii.  558;  iv.  220 

suapensorv,  vii.  568 
Bandaging,  i.  726 
Banff  Mot  Springs,  i.  730 
Banner's    rotating   exhaust    venti- 
lator, iv.  758 
Bafio  de  san  Pablo,  i.  732 
Baftos  de  las  Arenas,  i.  732 
Baftos  en  el  Pexion,  i.  732 
Banting's  method  of  treating  obes- 
ity, i.  125 
Baptin,  iv.  855 
Baptisia,  iv.  855 

tinctoria,  iv.  855 
Baptisin,  iv.  855 
Baptitoxine,  iv.  855 
BarsBsthesiometer,  i.  136 
Barbados,  i.  732 

leg,  iii.  781 
Barberry,  i.  740 
Barber's  itch,  vii.  783 
Bardeen's  microtome,  iv.  712 
Bardenheuer's  method  of  extirpat- 
ing the  urinary  bladder,  viii. 
20 

method  of  tarsectomy,  vi  925 
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Barger's  Springs,  i.  784 
Barium,  i.  784 

carbonate,  i.  734 

chloride,  1.  734 

dioxide,  i.  734 

sulphate,  i.  734 

toxicology  of,  i.  734 
Bariiun  salts,  toxicology  of,  1.  734 
Barium  Springs,  i.  734 
Bark,  ciipro^a,  iii.  93 

freenheart,  i.  758 
laracaibo,  iii.  92 

pale,  iii.  93 

Peruvian,  iii.  88 

yellow,  iii.  88 
Barks,  poisonous,  vi.  703 
Barley  suear,  vii.  549 
Barlow's  disease,  vii.  78,  81;  see 
also  Infantile  scorbutus  and  Scurvy 
Barney  dumping  boat,  vi.  880 
Barometric  pressure,  physiological 

effects  of  diminished,  i.  308 
Barosma  betulina,  ii.  514 

crenulata,  ii.  514 

serratifolia,  ii.  514 
Barosmin,  ii.  514 
Barracks,  amount  of  air  required  in, 
ii.  661 

essential  conditions  of,  v.  807 

overcrowding  in,  v.  809 

ventilation  of,  v.  808 
Bartholin's  gland,  i.  734 

anatomy  of,  i.  734 

dilatation  of  excretory  duct,  i. 
735 

inflammation  of,  i.  735 

pathology  of,  1.  735 

physiology  of,  i.  734 

retention  cysts  of,  i.  735 
Bartholow's  food,  how  to  make,  iii. 

455 
Bartlett  Springs,  i.  785 
Barton's  bandage,  i.  739 
Basal  ganglia,  lesions  of,  diagnosis 
of.  ii.  286 

tumors  of,  ii.  441 

diagnosis  of,  ii.  448 
Basal  membrane,  iii.  854 
Baseball  hand,  iv.  509 
Basedow's  disease,  viii.   439;  see 

also  Ejtophthnlmic  goitre 
Basements,  iv.  753 
Bases,  effect  of,  on  electrotonus,  iii. 
776 

ptomalns,  vi.  785  et  seq. 
Basham's  mixture,  v.  226 
Basibregmatic  axis,  vii.  329 
Basic  lead  acetate,  v.  471 
Baisicranial  axis,  vii.  229 
Basidiomycetes,  iv.  277.  383 

groups  and  varieties,  iv.  283 
Basifacial  axis,  vii.  229 
Basil,  i.  736 
Basilic  veins,   anomalies  of,   viii. 

204 
Basion,  vii.  239 
Basophiles,  ii.  30 
Basophobia,  i.  143 
Bassia  oil,  see  Palm  oil 
Bassini's    operation    for    femoral 
hernia,  iv.  677 

for  inguinal  hernia,  iv.  673 
Bassorin,  vii.  845 
Bath,  i.  736 

Bath  Alum  Springs,  i.  737 
Bathingp  during  pregnancy,  iv.  344 

in  childhood,  ii.  £^ 

in  infancy,  iv.  860 


Bathing,  for  soldiers,  v.  816 
Bathing  cells,  for  soldiers,  v.  816 
Baths,  Brand,  iv.  791 

continuous,  vi.  549 

full,  iv.  790 

hot,  uses  of,  iv.  628 

in  insanity,  v.  74 

in  pemphigus,  vi.  549 

mud,  iv.  855 

peat,  iv.  270 

plunge,  iii.  194 

prolonged,  iii.  194 

sheet,  iv.  789 

spinal,  iii.  193 

Turkish,  in  insanity,  v.  74 
Batteries,  faradic,  iii.  758 

used  in  electro-therapeutics,  iii. 
757 
Battey's  operation,  see  Ovariotomy 
Battledore  placenta,  vi.  650 
Baudelocque's  pelvimeter,  vi.  523 
Baumann's  method  of  determining 
conjugate  sulphates,  viii.  54 

reaction    for   carbohydrates    in 
urine,  viii.  38 
Baume  de  Fioravanti,  viii.  838 
Baunscheidtismus,  i.  105 
Bayaciiru,  i.  787 
Bayberry,  i.  737 
Bay  leaves,  i.  737 
Bay,  oil  of,  i.  737 

royal,  v.  467 

rum.  i.  737 
<<  Bay  State,"  United  States  hospi- 
tal ship,  iv.  739 
Baylahuen,  iv.  415 
B.  B.  Mineral  Springs,  i.  787 
BdelUum,  i.  788 ;  vi.  85 
Beads,  jumble,  v.  260 

prayer,  v.  260 
Beall  Spring,  i.  738 
Bean,  Calabar,  ii.  548 

family,  v.  482;  and  see  Legumi- 
nosix 

ordeal,  ii.  548 

poisonous,  vi.  702 
Bearberry,  i.  738 
Beard,  eczema  of  the,  iii.  728 
Bearded  women,  iv.  808 
Bearsfoot,  i.  738 
Bebeerine,  i.  753;  ii.  136 
Beck's  Hot  Sulphur  Springs,  i. 

788 
Bedbug,  V.  156 
Bedford  Alum,  Iron,  and  Lithia 

Springs,  i.  738 
Bedford  Springs,  Ky.,  i.  739 
Bedford  Springs,  Pa.,  i.  739 
Bednar's  aphthee,  viii.  580 
Bedsores,  i.  740 
Beef -cakes,  scraped,  how  to  make, 

iii.  454 
Beef  extract,  by  the  cold  process, 

how  to  make,  iii.  454 
Beef  soup,  raw,  how  to  make,  iii. 
454 

f-tea,  how  to  make,  iii.  454 

',  i.  169 

arsenic  in.  iv.  175 

as  beverage  for  soldiers,  v.  806 
Beer's  knife,  ii.  786 

(,  carpenter,  v.  168 

honey,  v.  168 

poisonous,  V.  16 

sting  of.  V.  168 
:,  viii.  293 
Beetles,  blister,  v.  166 

ground,  v.  165 


Beetles,  poisonous,  v.  165 
Behrend's  mixture,  i.  368 
Belgium,  certification  of  death  in, 
iii.  375 

Pharmacopoeia  in.  vi.  581 
Belknap  Hot  Medicinal  Springs, 

i.  741 
Bell  sound,  ii.  818 
Bell's  palsy,  iv.  124 ;  see  also  Facial 

ymralysis 
Belladonna,  i.  741 

as  an  anodyne,  i.  362 

as  an  antispasmodic,  i.  387 

as  an  antisudorific,  i.  388 

as  a  mydriatic,  vi.  70 

compared  with  henbane,  iv.  637 

composition,  i.  742 

idiosyncrasy  for,  iv.  843 

in  intestinal  obstruction,  v.  178 

Japanese,  vii.  76 
poisonou.s,  i.  610 

poisoning  by,  i.  610 

poisonous,  vi.  699 

toxicology  of,  i.  610 
Bellini,  tubes  of,  v.  310 
Bellite,  vii.  910 

Bellocq's  cannula  or  sound,  vi.  138 
Belostoma  americana,  v.  160 
BelostomatidsB,  v.  160 
Benacus  griseus,  v.  160 
Bence- Jones  albumin,  viii.  31 

albumosuria,  viii.  33 
Benic  acid,  vi.  68 
Benn^  oil,  i.  743 
Bennett's  ether  inhaler,  iii.  16 

gas  and  ether  inhaler,  iii.  18 

nitrous  oxide  inhaler,  iii.  18 
Bentley  Springs,  i.  743 
Benzacetine,  i.  743 
Benzamide,  phenyl,  i.  744 
Benzanilid,  i.  744 
Benzene,  i.  744 

as  a  solvent,  i.  744 

distinguished  from  benzin,  i.  744 
Benzin,  i.  744 

distinguished  from   benzene,   L 
744 
Benzoates,  i.  745 

guaiacol.  iv.  434 
Benzoic  acid,  i.  744 

effect  on  urine,  i.  744 

germicidal  action  of,  iv.  381 
Benzoin,  i.  745 

flowers  of,  i.  744 

Penang,  i.  746 

Siam,  i.  746 
Benzoinum,  i.  745 
Benzo-iodo-hydrin,  i.  746 
Benzol,  i.  744 ;  see  also  Benzene 

as  a  germicide,  iv.  331 
Benzol-ester  reaction  for  carbohy- 
drates in  urine,  viii.  38 
Benzo-naphthol,  i.  746 
Benzo-phenoneid,  i.  746 
Benzopjrrrole,  ptomaln,  vi.  789 
Benzosol,  iv.  434 
Benzoyl  -  amido  -  phenyl  -  acetic 

acid,  i.  746 
Benzoyl-eueenol,  i.  746 
Benzoyl-sancin,  vii.  15 
Benzoyl-sulphonimide,  vii.  1 
Benzoyl-tropeine,  i.  746 
Benzyl-morphine  hydrochloride, 

vi.  573 
Berberine,  i.  746;  iv.  398;  iv.  775 
Berberis,  i.  746 

aquifolium,  i.  747 

aristata,  i.  747 
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BerberiB  amatica.  i.  747 

Bile  duct,  common,  v.  527,  580 

Bismuth,  absorption  of,  i.  762 

lycinus.  i.  747 

anatomical  relations  of,  vi. 

and  ammonium  citrate,  i.  761 

vulgaris,  i.  746 

472 

as  a  cosmetic,  i.  762 

Berck-8ur-mer,  i.  747 

echinococcus  in,  iv.  298 

basic  carbonate,  i.  761 

Bergamot,  iii.  727 

effect  on  color  of  faeces,  iii.  29 

nitrate,  i.  761 

oil  of,  i.  747 

on  chyme,  iii.  86 

borophenate,  v.  698 

Bergxnann's  method  of  interscap- 

factors  determining  flow  of,  into 

chrysophanate,  iii.  427;  and  see 
Dermal 

ulothoracic  amputation,  i.  552 

intestine,  iii.  84 

Beriberi  diagnosed  from  sleeping- 

function  in  digestion,  iii.  475 

cinnamate,  iv.  688 

sickness,  vii.  248 

in  jaundice,  v.  245 

citrate,  i.  761 

Berkefeld'8  filter,  viii.  428 

passages,  iv.  289:  and  see  Oall 

compounds  of,  used  in  medicine. 

Berkeley  SprineB,  i.  747 
Berkshire  Hillii,  i.  748 

duct,  diseases  of 

i.  761 

pigments,  i.  754 

elimination  of,  i.  762 

Berlin,  certification  of  death  in,  Iii. 

in  jaundice,  v.  245 

general  medicinal  properties  of. 
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in  urine,  viii.  50 

i.  761 

Bermudas,  i.  749 

in  urine,  Gmelin's  test  for. 

in  infantile  diarrhoea,  iii.  448 

Bertini,  columns  of,  v.  809 

viii.  50 

magistery  of,  i.  761 

Berzelius'  test  for  hydrofluoric  acid 

in  urine,  Huppert's  test  for, 

naphtlialin  benzoate,  v.  170 

in  urine,  viii.  53 

viii.  50 

naphtol,  vi.  101 

theory  of  catalysis,  iv.  146 

test  for,  Gmelin's,  i.  755 

phenol,  vi.  608 

Beta  rays,  viii.  549 

Plattner's  crystallized,  i.  764 

poisoning  by,  i.  761 

Beta  vidgaris,  vii.  548 

secretion  of,  vii.  97 

preparations  of.  i.  761 

Beta-eigon,  iii.  780 

effect  of  cholagogues  on,  vii. 

arsenic  in,  i.  762 

Beta-eucaine,  viii.  494 

98 

subcarbonate,  i.  761 

Beta-homochelidonine,  ii.  112,  760 

effect  of  sympathetic  system 

subgallate.  iii.  425 ;  and  see  Der- 

Beta-methyl-indole, ptomaTn,  vi. 

on,  vii.  584 

matol 

789 

source  of  cholesterin  in,  iii.  229 

subnitrate.  i.  761 

Beta-naphtol,  vi.  100 

Bilge  water,  vi.  158 

white,  i.  761 

Beta-naphtol-benzoate,  i.  746 

as  a  source  of  air  contamination. 

Bissy  nuts,  see  Kola  nuts 

Beta-ozybutyric  acid  in  urine,  i. 

vi.  159 

Bistort,  i.  762 

66;  viii.  48,848 

Bilharzia  capensis,  vii.  872 

Bisulphate  of  quinine,  iii.  90 

tests  for,  viii.  48 

hsBmatobia,  vii.  872 

Bitartrate  of  potassium,  vi.  744 
Bitter  almona,  see  Almond 

Beta-picrasmin,  vi.  826 

metastasis  of,  v.  779 

Betains,  ptoniaTns,  vi.  787 

Biliary  calculi,  diet  for,  iii.  459 

Bitterash,  vi.  826 

Betel  nut,  i.  445 

concretions,  i.  755 ;  iii.  228 

Bitters  as  digesUmts.  iii.  469 

Bethlehem,  N.  H.,  i.  750 

Bilious  remittent  fever,  v.  685 

Bittersweet,  i.  768 

Betol,  i.  751 

Bilirubin,  i.  754;  iii.  222,  224;  vi. 

climbing,  i.  763 

Betony  wood,  i.  751 

684 

false,  i.  768 

Betida,  i.  760 

infarct,  iv.  868 

])oisonous.  vi.  699 

lenta,  i.  760 

in  jaundice,  v.  245 

Bitter  tonics,  vii  805 

Beverages,  acids  as.  i.  72 

tests  for,  i.  755;  v.  245 

Bitter- weed,  iv.  158 

containing  arsenic,  poisoning  by, 
viii.  347 

Bilirubin  calcium  in    gall-stones. 

Bitter-wood,  vi.  826 

iii.  229 

Biuret  reaction  for  albumin  in  the 

for  soldiers,  v.  804 

Biliverdin,  i.  755 

urine,  viii.  81 

Bex,  i.  751 

Billroth's  mixture  as  an  anaesthe- 

Biventer cervicis  muscle,  anoma- 

Bezoars, iii.  281 

tic,  i.  292 

lies  of.  vi.  60 

false,  iii.  231 

Sing's  test  for  hearing,  iii.  661 

Bixa  orellana,  i.  861 

oriental,  iii.  231 

Biogenesis,  vi.  909 
Biology,  i.  755 

Bixin,  i.  361 

Bhang,  ii.  647 

Bizzozero^s  chromocytometer,  ii. 

Biarritz,  i.  752 

delinitioD,  i.  755 

51 

Bibron's  antidote  to  snake  poison,  i. 

divisions,  i.  758 

Black   and  blue  spots   in  contu- 
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history  of,  i.  756 

sions,  iii.  273 

Biberine,  vi.  508 

the  living  substance,  i.  756 

Black  Barren  Mineral  Springs, 

Bibirine,  i.  753 

Bioplasson,  i.  760 

i.  763 

Bibiru,  ii.  136 

Biotas  respiration   iii.  580 

Blackberry,  i.  763 

bark.  i.  753 

Birch,  i.  760 

Black  cap,  vi.  1000 

Biceps  brachii  muscle,  i.  452 

black,  i.  700 

Black  cohosh,  iii.  87 

unoinalies  of,  vi.  52 

cherry,  i.  760 

Black  death,  ii.  504 

fle.xor  cruris   muscle,  anomalies 

sweet,  i.  760 

Black  draught,  vii.  117 

of.  vi.  00 

Birchdale  Springs,  i.  760 

Black  fever,  see  Kala-azar,  v.  299 

Bicho,  ii.  H28 

Bird- spider,  v.  158 

Black  flies,  v.  164 

Bichy  nuts,  see  Kola  nut 

Birthmark,  i.   350;  vi.  89;  and  see 

Black  haw,  viii.  234 

Biedert^s  apparatus  for  compressing 

yn>rn.H 

Blackhead,  i.  7.-);  iii.  226 

air.  i.  132 

Birth-rate,  viii.  248 

Blackmann^s  ventilating  wheel,  iv 

Bier's  hy])ei}pniia.  viii.  545 

rcilation  to  death-rate,  viii.  249 

758 

ostcoplasiie  amputation,  i.   120 

Birth-records,  viii.  619 

Black  measles,  v.  717 

Bifurcation  of  uvula,  viii.  109 

Births,  viii.  247 

Black  pepper,  vi.  552 

Big  Bone  Springs,  i   753 

plural,  viii.  248 

Black  snakeroot,  iii.  87 

Bigelow's  cvacuator.  v.  521 

.sex  of  livin*;,  viii.  248 

Black  stick,  iii.  92 

lithotrite,  V.  519 

statistics  of.  see  Vital  statistics 

Black  sulphide,  v.  756 

method  of  reducing  thyroid  dis- 

still, vii.  248 

Black  Sulphur  Springs,  Cal.,  ii. 

location,  iii.  526 

Biscuit,  military,  v.  801 

530 

Bile,  i.  754 

Bishop^s  operation  for  prolapse  of 

Black- tang,  i.  799 

acids  in  urine,  viii.  50 

uterus,  viii,  85 

Black  wash,  v.  755 

Pettenkofer's  test  for,  viii.  50 

weed.  i.  163 

Blackwater  fever,  viii.  450 

Udransky's  test  for,  viii.  50 

Biskra,  i.  760 

Bladder  and  urethra,  female,  dis- 

as a  cholagogue,  iii.  29 

Bismal,  iv.  246;  vii.  687 

eases  and  injuries  of.  i.  765 

derivatives  in  fteces,  iv.  180 

Bismuth,  i.  761 

Bladder,  gall,  see  Gall  bladder 
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Herberts. 
Blood. 


Bladder,  urinary,  i.  764 
absence  of,  vii.  708 
anatomy  of,  i.  764 
atony  of,  i.  792 
atrophy  of,  i.  768 
cancer  of,  treatment,  viii.  26 
curettage  of,  i.  788 
development  of,  i.  765 
dislocations  of,  i.  767 
distended,  diagnosed  from  ovar- 
ian tumors,  vi.  488 
exploration  of,  through  the  per- 
ineum, vi.  666 
exstrophy  of,  i.  788 ;  viii.  25 
extirpation  of,  viii.  25 
fissure  of,  vii.  708 
foreign  bodies  in.  i.  768,  769 
demonstrated  by  cystoscope, 
iii.  847 
hernia  of,  i.  790;  iv.  682 
hypersemia  of,  i.  772 
hj'pertrophy  of,  i.  768 
inflammations  of,  i.  772,  798;  see 

further  Cystitis 
hijuries  of,  i.  18,  771 
irrigation  of,  viii.  18 
lymphatics  of.  v.  637 
malformations  of,  i.  788 ;  vii.  708 
measurements  of,   i.    765,   785; 

viii.  289 
medication  of,  v.  783 
movements  of,  influence  of  sym- 
pathetic system  on,  vii.  586 
myoma  of,  vi.  76 
neuroses  of,  i.  792 
of  the   male  (pathological  and 

clinical),  i.  788 
palpation  of,  i.  778 
paresis  of.  i.  768,  792 
parasites  in,  vi.  501 
peculiarities  of,  i.  765 
removal  of  foreign  bodies  from, 

i.  769 
routes  by  which  bacteria  may 

reach,  i.  793 
rupture  of,  i.  790 
sacculated,  examined  by  cysto- 
scope, iii.  846 
spasm  of,  i.  792 

stone  in,  i.  797;  see  also  Calculi 
tuberculosis    of,    treatment    of, 

viii.  26 
tumor  of,  i.  86.  768,  791 

diagnosed  by  cystoscope,  iii. 
346 
ulceration  of,  diagnosed  by  cys- 
toscope, iii.  847 
Bladder  wrack,  i.  799 
Bladon  8prmg«,  i.  799 
BlsJLe's  operation  for  nasal  polypi, 

vi.  130 
Blancard's  pills^  v.  225 
Blanket-bae,  military,  v.  797 
Blanket-roll,  military,  v.  797 
Blankets,  for  soldiers,  v.  796 
Blaps  mortisaga,  vi.  502 

mucronata,  vi.  225 
Blastema  of  kidney,  v.  815 
Blasting,  dangers  encountered  in, 
vii.  911 
explosives  used  in,  vii.  909 
manner  in  which  accidents  occur 
in.  vii.  912 
Blastoderm,  i.  440;  ii.  1 

formation  of,  see  Segmentation 
Blastomata,  vii.  908;  and  see  Tu- 
mors 
Blastomeres,  vii.  106 


Blastomyces  dermatitidis,  iii.  414 
Blastomycetes,  i.  721 

pathogenic  in  man.  iii.  412 
Blastomycetio  dermatitis,  iii.  412 
Blastomycosis,  iii.  412,  414 
Blastopore,  ii.  4 

Bleeding,  see  Henwrrhage  and  Vene- 
section 
<<  Bleeder,"  iv.  473;  see  also  Hcemo- 

philia 
Blennorrhcea,    iv.    898;   see    also 
Gonorrhaa 

as  a  cause  of  blindness,  ii.  10 
Blennostasine,  ii.  5 
Blepharitis  mar^inalis,  iv.  119 
Blepharophimosis,  iv.  120 
Blepharoplasty,  iv.  122 
Blepharospasm,  ii.  5;  iv.  122 

causes,  ii.  5 

clonic,  ii.  5 

symptoms,  ii.  5 

tonic,  ii.  5 

treatment,  ii.  6 
Blindness,  ii.  6 

acquired,  ii.  9 

act  to  prevent  (N.  Y.),  ii.  14 

cause  of,  ii.  8 

climatic  influence  upon,  ii.  7 

congenital,  ii.  9 

color,  ii.  18 

correlation  of  deaf -mutism  with, 
iii.  865 

day,  ii.  18 

economic  effects  of,  ii.  7 

following  childbirth,  ii.  18 

geographical  distribution  of,  ii.  7 

influence  of  occupation,  ii.  8 
of  sex.  ii.  8 

in  the  offspring  of  consanguin- 
eous marriages,  iii.  257 

irregular  forms  of,  ii.  18 

night,  ii.  18 

preventable,  ii.  18 

race  peculiarities,  ii.  8 

simulated,  ii.  18 

snow,  ii.  18;  vi.  958 

traumatic,  ii.  8 

un preventable,  ii.  18 
Blind  spot,  viii.  241 
Blistering  beetle,  ii.  651 
Blisters,  ii.  14 

counter-irritant  action  of,  ii.  14 

contraindications,  ii.  14 

flying,  ii.  15 

from  burns  and  scalds,  ii.  n20 

in  ante-mortem  burns,  ii.  521 

perpetual,  ii.  15 

physiological  action  of.  ii.  14 

synergists,  ii.  15 

uses  of,  ii.  14 
Block  Island,  ii.  15 
Blodgett's  Springs,  ii.  16 
Blood,  ii.  23 

action  of  alkalies  on.  i.  187 

autipyrin  on,  i.  380 

potassium  chlorate  on,  iii.  2 

Roentgen  rays  on,  viii.  668 

alkalinity  of,  examination  of,  ii. 
68 

apparatus  employed  in  examina- 
tion of  the,  ii.  *87 

arterial  and  venous,  differences 
between,  ii.  87 

cells,  see  Blood  corpuscles 

changes  in,  due  to  barometric 
pressure,  i.  208 
due  to  high  altitudes,  i.  208 
during  respiration,  vi.  948 


Blood  changes  in  ana'mias.  ii.  69 
in  Addison's  disease,  ii.  69 
in  chlorosis,  ii.  69 
in  dermatitis  herpetiformis, 

iii.  420 
in  hemorrhage,  iv.  684 
in  inflammations,  v.  2 
in  leukaemias,  ii.  69;  v.  498, 

501 
in  leucocytosis,  ii.  69 
in  poisonmg  by  hydrocyanic 

acid,  iv.  782 
in    tuberculous  meningitis, 
ii.  485 
characteristics  of,  in  various  dis- 
eases, ii.  69 
circulation  of  the.  iii.  95 
clinical  examination  of  the.  with 
apparatus  and  technique  em- 
ployed in,  ii.  87 
clot,  iv.  614 

rate  of  formation  of,  ii.  61 
coagulation  of  the,  iii.  150 

comparative  time  of,  in  cer- 

tarn  diseases,  ii.  62 
conditions    influencing,  iii. 

151 
effect  of  snake- venom    on, 

vi.  713 
pathology  of,  iii.  123 
color  index  oi,  ii.  61 
composition  of,  ii.  24 
current,  changes  in,  pathology 
of,  iii.  122 
velocity  of,  iii.  100 
detection     of    small    quantities 

(clinical  test),  ii.  68 
diseases  whose  diagnosis  may  be 
made  by  examination  of,  ii.  69 
diseases  of,  effect  upon  metabol- 
ism, V.  771 
dried  specimens,  fixing,  ii.  64 
staining,  ii.  68 
taking,  ii.  68 
examination  of,  ii.  87 

chart  for  reporting,  ii.  67 
fllariaj  of,  characteristics  of,  vi. 

216 
flow,  effects  of  massage  upon.  v. 
696 
in  the  vessels,  iii.  97 
in  the  vessels,   velocity  of. 
iii.  100 
formation  of  the,  ii.  16:  vi.  413 
fresh    specimen,   apparatus    re 
quired  to  make,  ii.  88 
characteristics  of  good,  ii.  39 
method  of  preparing,  ii.  38 
what  can  be  observed  in,  ii. 
40 
in  chlorosis,  ii.  69;  iii.  26 
in  cretinism,  iv.  393 
influence  on  respiratory  centre, 

vi.  951 
in  gout,  iv.  406 
in  Hodgkin's  disease,  ii.  69;  iv. 

780 
in  insanity,  v.  53 
in  pernicious  anaemia,  i.  273;  ii. 

69 
in    poisoning    by  carbon    mon- 
oxide, i.  662 
by  cyanide  of  potassium,  i. 

6^ 
by  hydrocyanic  acid.  iv.  782 
in  secondary  ante mia,  i.  278,  279; 

ii.  69 
in  stools,  si;;nificance  of,  iii.  441 
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Blood,  iutercbange  of  gases  between 
air  and,  vi.  949 

iecorin  in  tbe,  v.  260 
Eiking  of,  viii.  467 
measuremeuts  of,  ii.  84,  86 
menstrual,  v.  744 
metastasis  by  means  of  the,  ▼. 

778 
normal,  ii.  28 
of  man  and  animals  compared, 

ii.  «3,  85 
of  man  and  dog  hard  to  differ- 
entiate, ii.  87 
of  various  animals,  analysis  of, 

ii.  24 
pathological,  ii.  87 

blood  -corpuscle  coun  ting,  ii. 

40 
dried  specimens,  ii.  63 
fresh  specimens,  ii.  88 
hsemoglobin  estimation,  ii. 
51 
pipette,  viii.  74 
plasma,  ii.  84 
pressure,  iii.  98 

action  of  drugs  upon,  ii.  698 
et  seg. 
quantity  of,  ii.  28 

influence  of,  on  blood  press- 
ure, iii.  100 
serum,  ii.  8t5 

Koch's  coagulator,  viii.  876 
spectometry  of.  ii.  77 
spectra  of.  ii.  29.  76,  77 
staining  of,  ii.  65 
stasis,  pathology  of,  iii.  122 
supply,  disturbance  of,  in  dis- 
ease, iii.  120 
transfusion  of,  ii.  87 
variations  in.  ii.  87 
volume  of.  ii.  23 

variations  in,  in  disease,  iii. 
121 
Blood  boiling,  regulations  for,  vi. 

832 
Blood  corpuscles,  ii.  24,  30 

action  of  aua-stheticsupon,  i.  298 
counting,  methods  of,  ii.  41-48 
development  of,  in  vertebrates, 

i.  443 
formation  of,  ii.  17,  19 
in  urine,  viii.  50 
Blood  corpuscles,  red,  ii.  24 
enumeration  of,  ii.  40 
influence  of  alliludc  upon,  ii.  27 
of  iron  upon,  v.  221 
of  potas.siuni  chlorate  upon, 

111.  2 
of  salts  upon.  viii.  417 
in  pernicious  anainia,  i.  273;  ii. 

09 
measurements  of,  ii.  84 
nuinhcT  of.  ii.  27 
origin  of.  ii.  17,  26 
size  of.  ii.  25,  84 
sfaininir  reaction  of.  ii.  67 
Blood  corpuscles,  white,  ii.  30 
classification,  ii.  30 
effect  of  reagents  upon.  ii.  33 

of  temperature  upon,  ii.  32 
functions,  ii.  31 
number,  ii.  30 
origin  of.  ii.  22.  33 
varieties,  ii.  30.  67 
Blood-forming  organs,    vi.    413; 

11.     1   i 

Bloodgood^s  method  of  treatment 
of  inguinal  hernia,  iv.  674 


Blood-IeUing,  ii.  71 

as  an  aid  to  artificial  respiration, 

i.  559 
in  ear  diseases,  iii.  650 
Blood-plaques,  ii.  88 

characteristics  of,  ii.  40 
origin  of,  ii.  18.  22 
Blood-pressure,  iii.  98 ;  viii.  878 
changes  in.  iii.  100;  viii.  878 
disturbance  of,  in  disc'use,  iii.  120 
influenced  by  (|Uantity,  iii.  100 
intracardiac,  iii.  107 
intraventricular,  iii.  108 
measurement,   iii.   ()8;    vi.  808; 
vm.  8<o 
Blood-root,  ii.  73 

and  celandine,  different  actions, 
ii.  760 
Blood-stains,  ii.  78 

action  of  reagents  upon,  ii.  74 

of  solvents  upon.  ii.  74 
chemical  reactions  of,  ii.  74 
crystalline  properties  of,  ii.  74 
examination  of,  on  colored  fab- 
rics, ii.  79 
on  earth,  ii.  80 
on  leather,  ii.  80 
on  washed  fabrics,  ii.  80 
on  white  fabrics,  ii.  79 
menstrual,  appearance  of,  ii.  88 
microscopical  examination  of,  ii. 

81 
microspectroscopic  examination 
of,  cautions  to  be  observed,  ii. 
80 
old,  examination  of,  ii.  79,  89 
physical  appearances  of,  ii.  74 
recent,  examination  of,  ii.  79 
spectrum  analysis  of,  ii.  76 
Blood-stanch,  iv.  158 
Blood-vascular   system,   relation 

of  lymphatic  system  to,  v.  624 
Blood-vessels,  abnormities,  ii.  98 
actinomycosis  of,  ii.  108 
action  of  cocaine  on,  iii.  158 
amyloid  degeneration  of,  ii.  96 
atroi)by  of,  ii.  95 
calcareous  infiltration  of,  ii.  96 
changes  in,  in  inflammation,  v.  3 
contraction  of,  by  cold,  iii.  193 
fatty  changes  in,  ii.  96 
formation  of,  i.  443;  ii.  17 
gunshot  wounds  of.  iv.  447 
histology  of,  ii.  90 
h valine  degeneration  of,  ii.  96; 

^iv.  772 
hypcrpla.sia  of.  ii.  96 
hypertrophy  of,  ii.  96 
inflammations  of,  ii.  96 
leprosy  in,  ii.  108 
new  formation  of,  vi.  884 
ossification  of,  ii.  96 
parasites  in,  vi.  501 
pathological  anatomy  of,  ii.  93 
plastic  suFi^ery  of  the,  viii.  452 
retrogressive  changes  in,   ii.  95 
sclerosis  of,  ii.  100 
suture  (»f.  viii.  452 
83^philis  of,  ii.  105 
tuberculosis  of,  ii.  107 
tumors  of.    i.    350;  ii.    110;  see 
also  Ilfpf/i a  uffioin n 
Bloom's     modification     of    Fell- 
0'Dwyer'saj)paratus,  iv.  144 
of  intubator,  iv.  143 
Blount  Springs,  ii.  Ill 
Blouse,  military,  v.  794 
Blue-bottle  fly,  v.  154 


Blue  flag,  iv.  157 

poisonous  plant,  vi.  704 
Blue  gum  tree,  iv.  15 
Blue  Hill  Mineral  Spring,  ii.  Ill 
Blue  Lick  Springs,  ii.  112 
Blue  mass,  v.  750 

as  a  purgative,  vi.  812 
Blue,  methylene,  v.  782 
Blue  milk,  v.  828.  838 
Blue  ointment,  v.  750 
Blue  pill,  V.  750 
Blue  Bidge  Springs,  ii.  112 
Blue  stone,  iii.  278 
Blue  vitriol,  iii.  278 
Bl\unea  balsamifera,  ii.  623 
Boards  of  health.  State,  iv.  566 
Bocconia,  ii.  112 

arborea,  ii.  112 

cordata,  ii.  112 

frutcscens,  ii.  112 

integrifolia.  ii.  112 
Bodenhamer's  rectal  irrigator,iii.836 
Bodies,  Pacchionian,  ii.  389 
Bodo  urinarius,  viii.  535 
Body  cavity,  expansion  of,  in  em- 
bryo, iii.  187 
Body,  development  of,  in  childhood, 
ii.  832 

segmentation  of,  vii.  105 
Body  louse,  v.  157 
Body,  pituitarv,  ii.  166 
Body  weight.  Toss  of,  during  star- 
vation, V.  7tJ8 
Boeme,  ii.  118 
Bogbean,  ii.  514 
Bofls,  i.  49;  ii.  113 

Aleppo,  i.  170 

oriental,  i.  170 

to  abort,  i.  49 
Boiling   test  for  albumin   in    the 
urine,  viii.  31 

for  blood  pigment  in  the  urine, 
viii.  82 
Boiling  water,  scalds  from,  ii.  520 
Boldin,  ii.  114 
Boldine,  ii.  114 
Boldo,  ii.  114 
Boletus,  iv.  2*^5 

felleus.  iv.  285 

laricis.  i.  138 
Bolivia,  Pliarmacopa'ia  in,  vi.  582 
Bolus,  v.  735 
Bombus,  V.  168 
Bonduc,  ii.  115 

nut,  ii.  115 
Bone  or  Bones,  ii.  115 

actinomycosis  of,  ii.  123 

brittleness  of,  vi.  430 

chemistry  of,  ii.  128 

chondroma  of,  iii.  39 

conduction,  hearing  by,  i.  618 

cuttlefi.sh.  iii.  3311 

cysts  in,  iii.  349 

development  of,  ii.  117 

diseases  of,  changes  in  the  nails 
in,  vi.  97 

diseases  of,  eosinophiliain,  v.  403 

diseases  of,  kyphosis  in,  v.  377- 
378 

growth  of,  ii.  119 

gunshot  wounds  of,  iv.  438,  449 

hemorrhage  from.  iv.  636 

histology  of,  ii.  115 

hyoid,  vi.  198 

in  childhood,  ii.  830 

inflammation  of,  ii.  122;  and  see 
Ostcittif,  Oateompelitis,  PerioB* 
titis 
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Bone  or  bones,  iiztracartilagiDous 
formatiou  of,  ii.  117 
intranieinbranous  formation  of, 

ii.  119 
lesions  of,  in  joint  affections,  v. 

261 
long,  gunshot  wounds  of,  iv.  449 
marking  in  brain  surgery,  ii.  407 
marrow,  ii.  117 
myxoma  of,  vi.  89 
necrosed,  treatment  of,  vi.  422 
of  arm  and  forearm,  i.  462 
of  coccyx,  vi.  o36 
of  ear,  i.  616 
of  liand,  iv.  481 
of  hands  and  fingers,  affections 

of,  iv.  512 
of  ilium,  vi.  537 
of  innominate,  vi.  586 
of  ischium,  vi.  537 
of  nose,  vi.  101 
of  pelvis,  vi.  585 
of  pubis,  vi.  537 
pathology  of,  ii.  120 
phosphate,  ii.  558 
plastic  surgery  of,  ii.  128 
replacement  of,  in  brain  surgery, 

ii.  409 
sarcoma  of,  ii.  128,  641 
subperiosteal    formation    of,   ii. 

119 
syphilis  of,  ii.  123 
tissue,  cancellous,  ii.  115 

compact,  ii.  115 
transplantation  of,  ii.  123 
indications  for,  ii.  123 
tuberculosis  of,  ii.  128:  vii.  902 
Wormian,  viii.  713 
Bone-black,  ii.  800 
Bone  bobbin,  Hobson's,  v.  179 
Bone  boiling,  regulations  for,  vi. 

332 
Bone-marrow,  chemistry  of,  ii.  120 
extmct  of,  therapeutics  of,  vi. 

414 
hii'inatopoietic  functions  of,  ii. 

19;  vi.  418 
in  leukwmia,  v.  499,  501 
new-growths  of,  vi.  71 ;  and  see 
Myehmia 
Boneset,  vii.  756 
Bone-setting,  ii.  127 
Bonny  clabber,  how  to  make,  iii. 

453 
Books,  c()i)yright  of,  iii.  282 
Boots  for  soldiers,  v.  795 
Boracic  acid,  ii.  130;  and  see  Boric 

(ici'd 
Borage,  ii.  129 
Borago  officinalis,  ii.  129 
Borax,  vii.  257 

as  a  germicide,  iv.  336 
as  a  preservative,  v.  839 
Borborygmi,  vii.  495 
Bordighera,  ii.  129 
Boric  acid,  ii.  130 

as  a  germicide,  iv.  381 
as  a  preservative,  v.  839 
in  milk,  determination  of,  v.  840 
Borland  Mineral  Well,  ii.  180 
Borlinetto*s  powder,  vii.  910 
Bom's  method  of  reconstructing  ob- 
jects from  microscopical  sections, 
iv.  717 
Bomeol,  ii.  131 
Boroglyceride,  ii.  180 
Boroglycerin,  glycerite  of,  ii.  181 
Boron  preservative,  vi.  755 

Vol.  VIII.-48 


BorraginaoesB,  ii.  181 
Borsch's  bandage,  i.  729 
Borthwick  Mineral  Springs,  ii. 

181 
Boston,  ii.  131 
Boswellia,  vi.  855 

Carterii,  vi.  355 
Boswell  Springs,  ii.  182 
Boswellic  acid,  vi.  855 
Boswellinic  acid,  vi.  855 
Botany  Bay  gum,  viii.  818 

resin,  viii.  818 
Bot  flies,  V.  152 
Bothriooephaliis  latus,  ii.  792 

liguloides.  ii.  793 

Mansoni,  ii.  793 
Botkin's  apparatus  for  plate  cult- 
ure of  anai^robes,  viii.  480 
Bottini's  operation  for  hypertrophy 

of  the  prostate,  vi.  768 
Bougies,  V.  735 

a  boule.  viii.  22 

Eustachian,  use  of,  iii.  652 

filiform,  ii.  745;  viii.  22 
to  pass,  ii.  751 

gum  elastic,  viii.  22 

medicated,  v.  783 
Bouillon  as  a  culture  medium,  viii. 
370 

how  to  make,  iii.  454 
Boulder,  ii.  132 
BoiUder  Hot  Springs,  ii.  132 
Boulimia,  vii.  494 
Bouncing  Bet,  vii.  256 
Bournemouth,  ii.  182 
Bo  vista  plumDea,  iv.  286 
Bowden  ijithia  Springs,  ii.  184 
Bower^s  trap,  iv.  765 
Bow-legs,  ii.  184 
Bowman's  capsule,  v.  810 

discs,  vi.  17 

root,  V.  212 

sarcous  elements,  vi.  17 
Box,  ii.  135 
Bozberry,  viii.  813 
Bozeman's  speculum,  viii.  171 

uterine  dressing  forceps,  iv.  464 
Braatz's  slide  for  anaerobic  hang- 
ing-drop examinations,  viii.  430 
Brachial  arterv,  i.  452 

anomalies  of,  i.  529 

fascia,  i.  451 

lymphatic  glands,  v.  682 

monoplegia,  i.  468 

neuralgia,  vi.  246 

plexus,  vii.  209 

injuries  of.  iv.  529 
Brachialis  anticus  muscle,  anom- 
alies of,  vi.  52 
Brachialis  muscle,  i.  452 
Brachiocapsularis  muscle,  vi.  51 
Brachioradialis  muscle,  vi.  52,  54 
Brachydactyly,  iv.  498 
Bradford  Mineral  Springs,  ii.  186 
Bradycardia,  iv.  597;  vi.  800 
Braidism,  iv.  811 ;  and  see  UypnotiB 
Brain,  ii.  186 

abdominal,  see  Solar  plexfts 

abscess  of.  ii.  218.  411.  449 

acervulus.  ii.  166 

acervus.  ii.  166 

adoeeipitJil  fissure,  ii.  193 

alba  of,  ii.  139 

amygdala,  ii.  182 

amygdaline  fissure,  ii.  182 

ma^naia  of  the,  ii.  223 

anatomical  relations  of,  to  the  ex- 
ternal parts  of  the  head,  ii.  898 


Brain,  anatomy  of  the,  gross,  ii.  186 

minute,  ii.  822 
aneurism  of  cerebral  arteries,  iL 

227 
arbor  of  cerebellum,  ii.  160 
areas  of,  association,  ii.  805 

functionless,  ii.  811 

motor,  ii.  304 

of  hearing,  ii.  807 

of  smell,  ii.  808 

of  taste,  ii.  308 

sensory,  ii.  305 

silent,  ii.  311 
arteries  of  the,  ii.  249,  260 

aneurism  of,  ii.  227 
atrophic  parts  of,  ii.  140 
atrophy  of  the,  ii.  228 
aula  of,  ii.  150 
aulix,  ii.  166 

basisylvian  fissure,  ii.  198 
bequest  of,  form  of,  ii.  206 
brachia,  ii.  163 
Broca's  convolution,  ii.  208 
cacumen  of  cerebellum,  ii.  159 
calcarine  fissure,  ii.  188 
callosal  eminence,  ii.  177 

fissure,  ii.  190 

gyre,  ii.  198 
callosum,  ii.  182 
capsula,  ii.  181 

caudato-thalamic  fusion,  ii.  149 
caudatum,  ii.  181 
central  fissure,  ii.  194 
centnil  lobe  of  cerebrum,  ii.  187 
centres,  recognition  of,  ii.  409 
cerebellum,  ii.  157,  159 
cerebral  hemorrhage,  ii.  241 
cerebrospinal  fiuid,  ii.  245 
chemistry  of  the,  ii.  226 
ciliary  body,  ii.  162 
circulation  of  the,  ii.  248 
circuminsular  fissure,  ii.  201 
classification  of  parts,  ii.  153 
clava  of  post-oblongata,  ii.  154 
celian  circumscription,  ii.  151 
collateral  fissure,  ii.  190 
colliculi.  ii.  176 
columns  of  the  fornix,  ii.  179 
commissure  of  fornix,  ii.  180 
commissures  of,  ii.  140 
compared  to  a  house,  ii.  140 
conarium,  ii.  ICO 
conduction  paths  in,  ii.  360 
copula,  ii.  170,  182 
cornu  ammonis.  artery  of  the,  il 
254 

of  post-oblongata,  ii.  168 
corona,  ii.  181 
corpus  callosum,  ii.  182 

ciliare,  ii.  162 

denticulatum.  ii.  102 

fiinbriatum.  ii.  180 

lenticu latum,  ii.  162 
crista  of  fornix,  ii.  208 
crura,  ii.  163 
definition  of,  ii.  138 
dcntatum.  ii.  162 

olivte,  ii.  156 
dentoliva\  ii.  156 
development  of  the,  ii.  268 
diacele,  ii.  765 
diagnosis  of  local  lesions  in  the, 

ii.  282 
diaplexus,  ii.  151.  176 
diencephal,  ii.  165 
dissection  of  the,  ii.  383 
ectocinerea  of,  ii.  139 
embolus  of  the  cerebellum,  ii.  162 
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in,  encephalic  flexures,  ii.  142 

variations,  ii.  153 
endymal  continuity,  ii.  151 
eutocinerea  of,  ii.  189,  163 

of  cerebellum,  ii.  163 
epencephal,  ii.  156 
epicele,  ii.  157 
epiphysis,  ii.  166 

peculiar  topographical  rela- 
tions, ii.  167 
epiplexus,  ii.  157 
episylvian  tissurc,  ii.  193 
exoccipital  Ussure,  ii.  193,  204 
external  calcarine  Ussure,  ii.  186 

capsule,  ii.  182 

occipital  Ussure,  ii.  204 

perpendicular  fissure,  ii.  204 
falcula,  ii.  212 
falx,  ii.  211 

cerebelli,  ii.  212 
fastigatum,  ii.  162 
fifth  ventricle,  ii.  184 
fimbria,  ii.  180 
fissural  connections,  ii.  190 

diagrams,  ii.  190 

integer,  ii.  198 

variation,  ii.  190 
fissure,  interbemispheral,  ii.  187 ; 
see  IntereerebnU  fissure 

of  Rolando,  ii.'  196 
flexures  of,  ii.  142 
flocculus,  ii.  158 
foramen  of  Magendie,  ii.  154 
fomi  commissure,  ii.  180 
fornix,  ii.  179 
fossula;,  ii.  195 
frenulum,  ii.  322 
fresh,  transportation  of,  ii.  382 
fron to- marginal  fissure,  ii.  193 

gyre.  ii.  193 
furcal  sulcus,  ii.  160 
functions  of  cortex,  ii.  297 
germ,  ii.  182 
globulus,  ii.  102 
gross  or  macroscopic  anatomy  of 

the,  ii.  136 
growth  of  the.  ii.  314 
gyres,  ii.  187 
habeuH,  ii.  166,  175 
heat  centres  iu,  ii.  568 
hemifoniix,  ii.  180 
hemorrhage  in,  ii.  241 
hippocanip,  ii.  179,  278 
hippocampal  fissure,  ii.  190 
histology  of  tlie,  ii.  822,  345 
human,  lightest  on  record,  ii.  228 
hypenemia  of.  ii.  306 
hypophysis,  ii.  165 
hyposylvian  fissure,  ii.  193 
incallosal.  ii.  184 
inconstant  tissiires  witli  gyres  in 

wliicli  tliey  oec^ur,  ii.  193 
indusiuin.  ii.  184 
inflected  fissure,  ii.  193 
insula,  ii.  187,  202 
insular  fissure,  ii.  193 

gyre,  ii.  193 
intercalatuni.  locus  niger,  ii.  103 
intercerebral  fi.ssure,  ii.  187 
interhemispheral  fissure,  ii.  187 
intermedial  fissure,  ii.  193 
internal  ca})sule.  ii.  181 
intra  paracentral  fissure,  ii   193 
intraparietal  fissure,  ii.  198 
irregularities  of  contour,  ii.  140 
Island  of  Reil,  ii.  202;  sec  also 

Inmila 
isthmus,  ii.  142 


in,  lambdoidal  fissure,  ii.  186 
lamina  cinerea,  ii.  167 

terminalis,  ii.  167 
lateral  recesses  of  cpiplocele,  ii. 
157 

ventricles,  ii.  168 
lenmiscus,  ii.  163 
lenticula.  ii.  185 
limbic  lobe,  ii.  208 
lingula,  ii.  160 
lobes,  ii.  187 
lobus  opertus,  ii.   187;  and  see 

Insula 
locus  niger,  ii.  163 
lymphatics  of,  ii.  263;  v.  629 
lyi-a,  ii.  180 

malformations  of,  vii.  698 
marginal  cinerea,  ii.  142 
medicinerea,  ii.  182 
medicornu,  ii.  173 
medi frontal  fissure,  ii.  193 

gyre,  ii.  193 
mediocommissure,  ii.  166 

anomalies  of,  ii.  166 
meninges  of,  ii.  209 
mesencephal,  ii.  162 
mesocele,  ii.  168 
metacele,  ii.  154 
metaplexus.  ii.  151,  155 
metapore,  ii.  154 
metatela,  ii.  155 
metencephal,  ii.  154 
metencephalon,  ii.  157 
metepencephal,  ii.  822 
methods  of  removinff,  preserv- 
ing, dissecting,  and  drawing, 
ii.  369 
morphological  aspect  of.  ii.  136 
normalization,  ii.  143 
nucleus  dentatus  of  the  cerebel- 
lum, ii.  162 
obex,  ii.  156 
occipital  lobe,  ii.  187 
of  college  professors  should  be 

examined,  ii.  206 
of  Cyclops,  ii.  167 
of  monkey,  less  useful  than  tliat 
of  foetus  for  elucidating  fis- 
sures, ii.  189 
olfactory  bulb,  ii.  143,  206 

crus.  ii.  143 

fissure,  ii.  143-193 

tract,  ii.  206 
Olivia,  ii.  155 
operculum,  ii.  203 
orbital  fissure,  ii.  193 

gyre,  ii.  193 
orbito- frontal  fissure,  ii.  193 
Pacchionian  bodies,  ii.  389 
pala,  ii.  174 
paracentral  fi8.sure,  ii.  193 

gyre,  ii.  193 
paracele,  ii.  168,  178 
parafl(K'culus,  ii.  158 
paraoccipital  fissure,  ii.  198 

gyre,  ii.  193 
paraple.xus,  ii.  177 
rnratela,  ii.  173 
parietal  fissure,  ii.  193 

gyre,  ii.  193 

lobe,  ii.  187 
parieteaof  unequal  thickness,  ii. 

139.  144 
paroccipital  fissure,  ii.  198 
partial  fissures,  ii.  191,  193 

with  structural  correlations, 
ii.  193 
peduncles  of  cerebellum,  ii.  158 


Brain,  peduncles  of  cerebrum,  ii.  163 
peduncular  sulcus,  ii.  160 
permanent  fissures,  ii.  187 

classification  of,  ii.  192 
pileums  of  cerebellum,  ii.  159 
pineal  gland,  ii.  166 
pituitary  body,  ii.  165 
plexuses,  ii.  140 
poles  of,  ii.  187 
poma.  ii.  204 
pomatic  fissure,  ii.  204 
pons,  ii.  158 
porta  of,  ii.  169 
portiplexuses,  ii.  140 
postbrachium,  ii.  163 
postcalcarine  fissure,  ii.  193 
postcentral  fissure,  ii.  193 

gyre,  ii.  193 
postcommissure,  ii.  163 
postcribrum,  ii.  143. 164 
posterior  perforated  space,  ii.  164 
postforceps,  ii.  182 
postfrontal  lobe,  ii.  187 
postgeniculum,  ii.  164 
posthypophysis,  ii.  165 
postinsula,  ii.  198 
postoblongata,  ii.  154 
postoperculum,  ii.  193 
post  paroccipital  fissure,  ii.  193 
postspinal  fissure,  ii.  209 
prebrachium,  ii.  163 
precentral  fissure,  ii.  193,  277 

gyre,  ii.  193 
precommissure,  ii.  208 
precuneal  fissure,  ii.  198 

gyre,  ii.  193 
precribrum,  ii.  143 
preforceps,  ii.  182 
prefrontal  lobe,  ii.  187 
pregeniculum,  ii.  164 
prehypophysis,  ii.  165 
preinsula,  ii.  193 
preoblongata,  ii.  157 
preoperculum,  ii.  193 
preparoccipital  fissure,  ii.  194 
preservation  of,  ii.  378 
presylvian  fissure,  ii.  193 
proscelian  parietcs,  modifications 

of,  ii.  181 
proscncephal,  ii.  167 
prosocele,  ii.  167 
prosoterma,  ii.  165 
pseudocele,  ii.  184 
putamen,  ii.  181 
pyramis  of  the  cerebellum,   ii. 

155 
rectification,  ii.  143 
removal  of,  in  autopsies,  i.  656 
removal,  preservation,  and  dis- 
section of,  ii.  369 
rhineucephal,  ii.  206 
rhinencephalon.  ii.  208 
rinia,  ii.  172 

riparian  parts  of,  ii.  140 
rostrum,  ii.  182 
ruga,  ii.  210,  211 
sagittal  fissure,  ii.  187 
sectioning  of,  ii.  324 
segmental  names,  ii.  146 

overlapping,  ii.  149,  164 
segments  of,  change  in  relative 
size,  ii.  148 

comi)arative  view  of,  ii.  145 

number  of,  ii.  146 

potentially  triple,  ii.  149 

primitivelv  mesal  and  sin- 
gle, ii.  149 

provisional  grouping,  ii.  158 
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Brain  segments,  relative  size  of,  ii. 
146 
segmentation  of,  ii.  144 
serous  cavities  in  the,  ii.  264 
sinuses  of  tlie,  ii.  260 
softening  of  the,  ii.  895 
specimens,  labelling  of,  ii.  886 
splenium,  ii.  182 
staining,  ii.  825 
stem,  ii.  154 

subcentral  fissure,  ii.  108 
subfissures,  ii.  201 
subfrontal  fissure,  ii.  198,  208 

gyre,  ii.  193,  208 
subgyres,  ii.  201 
suboperculum,  ii.  198 
subparietal  gyre,  ii.  198 
substantia  nigra,  ii.  168 
subsylvian  fissure,  ii.  198 
subtemporal  fissure,  ii.  194 
sulci,  see  Fissures 
sulcus  choroideus,  ii.  175 
supercallosal  fissure,  ii.  198 
supercentral  fissure,  ii.  198 
supertissures.  ii.  201 
superfrontal  fissure,  ii.  198 

gyre,  ii.  198 
supergyres,  ii.  201 
supertemporal  fissure,  ii.  198 

gyre.  ii.  198 
Sylvian  fissure,  ii.  205,  276 
taenia  hippocampi,  ii.  180 
temporal  gyre,  ii.  198 
temporo-ocripital  fissure,  ii.  204 
terma,  ii.  152.  167 
third  ventricle  of,  ii.  168 
tonsilla  of  cerebellum,  ii.  155 
topography  of  tlie,  vii.  J89 

Chiene's     method     of     re- 
search, ii.  405;  vii.  240 

Hare's  method  of  research, 
ii.  404 

Horsley's    method    of    re- 
search, ii.  400 

in  its  surgical  relations,  ii. 
899,  401 

Er&nlcin's    method    of    re- 
search, ii.  405 

Reid's  method  of  research, 
ii.  408 

Wilson's  cyrtometer,  ii.  404 
tot^l  fissures,  ii.  191 
tracts  of.  ii.  288 
transinsular  fissure,  ii.  198 
transitory  fissures,  ii.  158 
transportation  of,  ii.  882 
transtemporal  fissure,  ii.  194 
transverse  occipital  fissure,  ii.  198 
tuber,  ii.  152,  165 
unequal  thickness  of  celian  pari- 

etes,  ii.  189 
uvula  of  cerebellum,  ii.  155 
vallecula  of  cerebellum,  ii.  155 
valvula,  ii.  168 
variations  in,  ii.  158 
veins  of  the.  ii.  255,  259 
velum,  ii.  180 

vermis  of  cerebellum,  ii.  159 
volume  of.  to  determine,  ii.  876 
weight  of,  ii.  206,  814.  876 
wounds  of,  iv.  561 
Brain,  abscess  of,  ii.  218:  iv.  561 
a  factor  in  insanity,  v.  96 
clinical  history,  ii.  220 
complicating  inflammation  of  the 

ear.  iii.  655 
diagnosed    from    tumor  of  the 
brain,  ii.  449 


Brain,  abscess  of,  diagnosis,  ii.  222 
etiology,  ii.  218 
extradural,  ii.  415 
intracranial,  ii.  411 
pathological  anatomy,  ii.  219 
treatment,  ii.  222 
Brain,  aneemia  of,  ii.  228 
acute  universal,  ii.  228 
chronic  universal,  ii.  224 
circumscribed,  ii.  224 
diagnosis,  ii.  226 
partial,  ii.  224 
prognosis,  ii.  226 
symptomatology,  ii.  224 
treatment,  ii.  226 
Brain  and  membranes,  parasites 

of.  vi.  500 
Brain  and  nerves,  chemistry  of, 

ii.  226 
Brain,  aneurism  of  arteries  of, 
ii.  227 
diagnosis  of,  ii.  450 
Brain,  atrophy  of,  ii.  228 
acquired,  ii.  281 

congenital,    primary,   and    gen- 
eral, ii.  228 
primary,  and  partial,  ii.  228 
secondary,  ii.  229 
symptoms,  ii.  280 
Brain,  carcinoma  of,  diagnosis  of, 

ii.  450 
Brain,  cephalooele,  ii.  288 
Brain,  cerebellar  oisease,  ii.  288 
Brain,   cerebral  hemorrhage,  ii. 

241 
Brain,  cholesteatoma  of,  iii.  86 
Brain,  compression  of,  ii.  265,  420 
diagnosed    from  concussion,   ii. 
267 
Brain,  concussion  of  the,  ii.  266 
post-mortem  appearances  of,  i. 
668 
Brain,  contusion  of,  post-mortem 

appearances  of,  i.  668 
Brain,  cysticerci  of,  iii.  845 
Brain,  development  of,  ii.  268 

lack  of,  in  insanity,  v.  51 
Brain,  diagnosis  of  local  lesions, 
ii.  282 
at  the  base  of,  ii.  287 
of  the  basal  ganglia,  ii.  286 
of  the  cerebellum,  ii.  286 
of  the  cerebral  tracts,  ii.  284 
of  the  claustrum,  ii.  286 
of  the  corpora  quadrigemina,  ii. 

286 
of  the  cortex  cerebri,  ii.  282 
of  the  external  capsule,  ii.  286 
of   the    medulla    oblongata,   ii. 

287 
of  the  pons  Varolii,  ii.  287 
of  the  tegmentum  of  the  crura 
cerebri,  ii.  286 
Brain,  diseases  of,  abscess  of,  ii. 
218;  iv.  561 
anirmia  of,  ii.  228 
aneurism  of  arteries  of,  ii.  226 
atrophy  of,  ii.  228 
cephalocele,  ii.  288 
cerebellar  disease,  ii.  238 
cerebnil  hemorrhage,  ii.  241 
changes  in  the  nails  in,  vi.  97 
compres-sion  of.  ii.  265,  267 
concussion  of,  ii.  266 
diagnosis  of  local  lesions,  ii.  282 
dropsy  of,  ii.  4H1 
electrotherapeutics  in,  iii.  761 
embolism,  ii.  294 


Brain,  diseases  of,  hemianopsia  a 
symptom  of.  iv.  631 
hernia  of,  ii.  288;  iv.  561 
hydrocephalus,  iv.  777 
hypenemia  of,  ii.  866 
lesions  of  the  corpora   quadri- 
gemina, ii.  869 
of  the  corpora  striata,  ii.  869 
meningitis,  ii.  890 
softenmg  of  the,  ii.  895 
syphilis  of  the,  ii.  427 
thrombosis  of,  ii.  296 
traumatic  affection  of,  see  8kuU, 

etc. 
tuberculous  meningitis,  ii.  481 
tumors  of,  ii.  485 
Brain,  dropsy  of  the,  ii.  481 
Brain,  embolism  and  thrombo- 
sis of.  ii.  294 
Brain,  hemorrhages  in,  ii.  241 
Brain,  hernia  of,  ii.  238;  iv.  561 
Brain,  hypereemia  of,  ii.  866 
Brain  in  cretinism,  iv.  895 
Brain,  laceration  of,  post-mortem 

appearances  of,  i.  668 
Brain,    lesions   of   the    corpora 

qiiadrigemina,  ii.  869 
Brain,    lesions   of  the    corpora 

striata,  ii.  869 
Brain,  malformations  of,  vii.  697, 

098 
Brain,  parasites  of,  vi.  500 
Brain,     removal,    preservation, 

and  dissection  of,  ii.  869 
Brain  sand,  iii.  228 
Brain,  simple  meningitis,  ii.  890 
Brain,  softening  of,  ii.  895 
age  of  occurrence  of,  ii.  895 
and  tumor  of,  diagnosis,  ii.  450 
diagnosis,  ii.  897 
etiology,  ii.  396 
pathological  anatomy,  ii.  895 
prognosis,  ii.  897 
symptoms,  ii.  896 
treatment,  ii.  898 
Brain,  surgery  of  the,  ii.  898;  see 
also  Trepanning 
after-treatment,  ii.  410 
anaesthetics  in,  ii.  406 
antiseptic  preparation  of  the  pa- 
tient, ii.  406 
cerebral  abscess,  ii.  411 
compression  of  the  brain,  ii.  420 
contusion,  ii.  422 
drainage  in,  ii.  409 
epilepsy,  ii.  419 
fractures  of  the  skull,  ii.  421 

at  the  base,  ii.  428 
general  technique  of  operations, 

ii.  406 
gunshot  wounds,  ii.  421 
hemorrhage,  ii.  408 
history,  ii.  398 
injuries  of  the  head,  ii.  420 
inspection    of    the    brain,   after 

opening  the  skull,  ii.  408 
intracranial  hemorrhage,  ii.  428 
inveterate  headache,  ii.  425 
landmarks  on  the  skull,  ii.  401 
limits  of  operative  iiiterteience 

with  the  brain,  ii,  410 
marking  the  bone,  ii.  407 
mental  disturbances,  ii.  425 
methods    of    topographical    re- 
search, ii.  402 
mode  of  access  to  the  brain,  ii. 
407 
I  osteoi)lastic  resection,  ii.  407 
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Brain,  surgerv  of  the,  percussion 
ot  the  skull  as  a  diagnostic 
measure,  ii.  406 

preventive  trephining  in  contu- 
sion, ii.  420 

punctured  wounds  of  the  brain, 
ii.  421 

recognition  of  centre  sought  for, 
ii.  409 

replacement  of  the  bone,  ii. 
409 

secondary  operations,  ii.  410 

separation  of  the  dura  mater 
from  the  skull,  ii.  408 

shaving  the  head,  ii.  406 

substitute  for  the  dura,  ii.  410 

tapping  of  the  lateral  ventricles 
as  a  detinite  surgical  proce- 
dure in  meningitis  with  effu- 
sion, and  especially  in  tuber- 
culous meningitis,  ii.  426 

topography  of  Uie  brain,  ii.  899 

treatment  of  the  wound,  ii.  410 

trephining  for  arrested  develop- 
ment, ii.  426 
Brain,  svphilis  of,  ii.  427 
Brain,  thrombosis  of,  ii.  294 
Brain,   tubercnlous  meningitis, 

ii.  431 
Brain,  tumors  of  the,  ii.  485 

and  abscess,  differential  diagno- 
sis, ii.  449 

and  cerebral  hemorrhage,  diag- 
nosis of,  ii.  449 

and  geucral  paralysis,  diagnosis 
of.  ii.  449 

and  hydrocephalus,  diagnosis  of, 
ii.  449 

and  locomotor  ataxia,  diagnosis 
of,  ii.  449 

and  multiple  cerebro-spinal  scle- 
rosis, diagnosis  of,  ii.  449 

and  softening,  diagnosis  of,  ii. 
450 

and  tuberculous  menin^o-cn- 
cephalitis,  diagnosis  of,  li.  449 

as  factor  in  insanity,  v.  96 

choked  disc  in,  ii.  487 

cholesteatoma,  iii.  36 

complicating  lesions,  ii.  451 

diagnosis,  ii.  445 

of  the  site,  nature,  size,  etc., 
ii.  445 

differential  diagnosis  of,  ii.  449 

diffused  symptoms  in,  ii.  435 

disturbance  of  language  in,  viii. 
218 

eye  symptoms  in,  ii.  444 

focal  symptoms  in,  ii.  439 

latent.'ii.  448 

lesions  of  motility  in,  ii.  439 
of  sen.sibility,  ii.  443 
of  the  special  senses  in,  ii. 
440 

local  diagnosis  of,  ii.  446 

parts  of  the  brain  iu  which  tu- 
mors are  most  frequently  la- 
tent, ii.  448 

pathological  anatomy  of,  ii.  450 

percentage  of  recovery  after 
operation,  ii.  453 

prognosis,  ii.  450 

psychic  changes  due  to,  ii.  487 

surgery  of,  ii.  451 

symptoms,  ii.  435 

treatment  of,  ii.  451 

varying  symptoms  of,  according 
to  location,  ii.  446 


Brain,  vessels  of  the,  ii.  249 

arteries,  ii.  249 

circle  of  Willis,  ii.  251 

dural  sinuses,  ii.  260 

nomenclature,  ii.  249 

veins,  ii.  255 

and  arteries  of,  general  i*ela- 
tions  of  the,  ii.  260 

venules  of  the  cortex,  ii.  260 
Brain-weight,  ii.  206 
Brain,  wounds  of,  iv.  561 

a  factor  in  insanitv,  v.  96 
Branchial  arches,  vi.  200 
Branchial  clefts,  hcematocysts  of, 

ii.  459 
Branchial  cysts,  ii.  457;  vi.  200; 
vii.  701 

atheromatous,  ii.  457 

diagnosis,  ii.  459 

differential  diagnosis,  ii.  459 

Laematocysts,  ii.  459 

mucous,  ii.  457 

prognosis,  ii.  460 

serous,  ii.  459 

treatment,  ii.  460 

varieties,  ii.  457 
Branchial  dermoids,  vi.  200 
Branchial  fistulee,  vi.  200 
Brandy,  i.  169 
Brandy-and-egg  mixture,  how  to 

make,  iii.  455 
Brasdor's  method  of  treating  aneur- 
ism, i.  882 
Brass,  effect  of,  on  workers  in,  vi. 

826 
Brassica  alba.  vi.  67 

nigra,  vi.  67 
Braxton  Hicks'  sign,  iv.  842 
Bray  era,  v.  876 

Brazil,  history  of  yellow  fever  in, 
viii.  585 

Pharmacopoeia  in,  vi.  583 
Bread,  adulteration  of,  iv.  176 

amount  allowed  soldiers,  v.  799 

as  food  for  invalids,  iii.  456 

as  nutrient  medium  for  bacteria, 
viii.  878 

as  part  of  rations  for  soldiers,  v. 
800 

diabetic,  iii.  431 
Break-bone  fever,  iii.  400 
Breast,  bandage  of,  i.  730 

chicken-,  ii.  810 

pigeon-,  ii.  810 
Breast,   female,   ii.   461 ;    and   see 

Man  nil  a 
Breast,  female,  diseases  of  the, 

ii.  471 ;  and  see  Mamnui 
Breath,  ii.  479 

foul,  causes  of,  ii.  480 

in  diseases  of  the  stomach,  vii. 
493 

offensive,  in  dyspepsia,  ii.  480 
Breathing,  bronchial,  ii.  817 

bronchovesicular,  ii.  817 

ciivcrnous,  ii.  818 

Gheyne  Stokes',  vi.  958 

iu  appendicitis,  i.  428 

laryngeal,  ii.  817 

pulmonary,  ii.  817 

sibilant,  ii.  818;  vi.  838 

sonorous,  ii.  818;  vi.  888 

tubular,  ii.  817 

vesicular,  ii.  817 
Breech  presentation,  management 

of,  V.  392 
Breeches,  military,  v.  795 
Breeze-flies,  v.  165 


Bregma,  vii.  229.  288 
Brehmer  sanatoriiim,  iv.  875 
Breisky's  pelvimeter,  vi.  528 
Brides  lesoains,  ii.  482 
Brieger's  bases,  ptomaTns,  vi.  786, 

790,  791 
method  of  isolation  of  ptomalns 

from  urine,  viii.  52 
BrighVs  disease,  v.  830;  see  also 

acute,  v.  831 

chronic,  v.  387 

erythema  in,  iv.  8 

retina  in.  vi.  956 
Brisement  forc^  in  ankylosis,  v.  293 
British  Empire,  Pharmacopcjeia  in, 

vi.  582 
Brittleness  of  the  nails,  vi.  93 
Broadbent*s  sign  in  adherent  peri- 
cardium, vi.  561 
Broad  ligaments,  anatomy  of.  vii. 
160 

cysts  of,  iii.  851 

myoma  of,  vi.  76 
Broca's  area,  i.  411 

convolution,  ii.  203 
to  locate,  ii.  405 
Brockton   system  of   sewage   dis- 
posal, vii.  137 
Bromal,  ii.  488 

hydrate,  ii.  483 
Bromalin,  ii.  488 
Bromanide,  ii.  488 
BromeliacesB,  ii.  488 
Bromelin,  a   vegetable  proteolytic 

enzvme,  iii.  842 
Bromidia,  ii.  486 
Bromides,  ii.  488 

as  digestants,  iii.  471 

hypnotic  action  of.  iv.  817 

medicinally  used,  ii.  484 

of  ammonium,  i.  485 

of  calcium,  ii.  486 

of  iron.  v.  228 

of  lithium,  ii.  485 

of  potassium,  ii.  484 

of  rubidium,  vi.  1003 

of  sodium,  ii.  485 

of  strontium,  ii.  485 

of  zinc,  viii.  389 

properties  of,  ii.  488 

tliempeutics  of.  ii.  484 
Bromidro8i8,'ii.  486 
Bromine,  ii.  486 

as  a  cause  of  ecthyma,  iii.  423 

as  a  germicide,  iv.  831 

toxicology  of,  ii.  487 
Bromine-Arsenic  Springs,  ii.  487 
Bromine  chloride,  ii.  487 
Bromipin,  ii.  487 
Bromism,  ii.  488 
Bromo-albumin,  ii.  487 
Bromoform,  ii.  487 
Bromo-haemol,  v.  280 
Bromol,  ii.  488 
Bromum,  ii.  486 
Bronchi,  anatomy  of,  v.  577 

atresia  of,  i.  608 

external  fibrous  layer  of,  ii.  488 

foreign  bodies  in.  i.  160 

histology  of,  ii.  488 

internal  elastic  layer,  ii.  488 

lymphaticsof,  ii.  489;  v.  584.  644 

measurements  of,  viii.  240 

minute  anatomy  of.  ii.  488 

mucous  membrane  of.  ii.  489 

muscular  layer  of.  ii.  488 

nerve  supply  of,  ii.  489 
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Brain. 

Bnrdon  Sanderson's. 


Bronchi,  pressure    on,  a  cause  of 
dyspucea,  iii.  579 
stenosis  of,  i  603 
structure  of,  ii.  488 
syphilis  of,  v.  446;  vii.  621 
topography  of,  ii.  813 
vascular  supply  of,  ii.  489 
Bronchia,  ii.  488 
Bronchial  arteries,  ii.  489 
Bronchial  breathing,  ii.  817 
Bronchial  hemorrhage,  iii.  464 
Bronchial  lymphatic  glanda,  v. 
587 
albuminoid  degeneration  of,  v. 

588 
cancer  of,  v.  588 
diseases  of.  v.  729 

classification,  v.  587,  729 
etiology,  v.  588 
history,  v.  587 
pathology,  v.  587 
physical  signs,  v.  589 
prognosis,  v.  589 
symptoms,  v.  588 
treatment,  v.  589 
hyperplasia  of,  v.  729 
inflammation  of,  v.  587 
pigmentation  of,  v.  588 
syphilis  of,  v.  588 
tuberculosis  of,  v.  588,  729 
Bronchiectasis,  viii.  455 
complications,  viii.  459 
diagnosis,  viii.  459 
duration  and  course,  viii.  459 
etiology,  viii.  455 
location,  viii.  457 
morbid  anatomy,  viii.  455 
prognosis,  viii.  460 
symptoms,  viii.  458 
treatment,  viii.  459 
varieties,  viii.  455 
Bronchiectatic  abscess,  viii.  406 

cavities,  vii.  755 
Bronchitis,  ii.  489 
acute,  ii.  489 

diagnosis,  ii.  490 
etiology,  ii.  490 
pathology,  ii.  491 
symptoms,  ii.  489 
treatment,  ii.  491 
among  troops,  ii.  615 
capillary,  ii.  492 ;  and  see  Bran- 
cnopneumonia 
dyspnoea  in,  iii.  580 
infantile,  vi.  684 
chronic,  ii.  494 

diagnosis,  ii.  496 
etiology,  ii.  496 
pathology,  ii.  495 
symptoms,  ii.  495 
treatment,  ii.  496 
climate  suitable  for,  iv.  565 
complicating  influenza,  v.  16 

measles,  v.  719 
croupous,  iv.  151 
exudative,  iv.  151 
fibrinous,  iv.  151 
following  anaesthesia,  iii.  24 
health  resorts  for,  iv.  565 
occupation  as  a  cause  of,  vi.  318 
plastic,  iv.  151 
pseudomembranous,  iv.  151 
sputum  in,  vii.  432 
tuberculous,  vii.  900 
Bronchioles,  mucous  membrane  of, 

ii.  489 
Bronchiolitis,  acute,  ii.  492 
Bronchocele,  iv.  876;  see  Goitre 


Bronchophony,  ii.  818 
Bronchopneumonia,  vi.  671 

acute,   following  chronic  bron- 
chitis, ii.  495 

bacteriology,  vi.  671 

complications,  vi.  678 

diagnosis,  vi.  673 

etiology,  vi.  671 

following  anaesthesia,  iii.  24 

pathology,  vi.  671 

signs,  vi.  673 

symptoms,  vi.  672 

synonyms,  vi.  671 

treatment,  vi.  673 

tuberculous,  vii.  900 
Bronchopneumonia,  infantile,  vi. 
684 

bacteriology,  vi.  685 

complications,  vi.  687 

course  of,  vi.  687 

diagnosis,  vi.  687 

in  other  diseases,  vi.  687 

symptoms,  vi.  686 

terminations,  vi.  686 

treatment,  vi.  688 

types  of,  vi.  687 
Bronchotomy,  vii.  833 
Broncho-vesicular  breathing,  ii. 

817 
Bronchus,  eparterial,  v.  578 
Broom,  ii.  498 

tops,  ii.  498 
Bron^Bd  skin  disease,  i.  106 
Broth,  mutton,  how  to  make,  iii.  454 

veal,  how  to  make,  iii.  454 
Brow  presentations,  management 

of.  V.  391 
Brown  milk,  v.  883 

mixture,  v.  518;  vi.  887 
Brown's  (F.  Tilden)  irrigating  cys- 
toscope  for  bilateral  catheteriza- 
tion, V.  849 
Brown-S^quard's  sesthesiometer,  i. 
135 

paralysis,  vii.  872 
Brownsville,  ii.  498 
Brown's  Wells,  i.  498 
Brucine,  vi.  808 

sulphate,  vi.  308 
BrUcke's  pepsin  fluid,  iv.  712 
Bru^re's  powder,  vii.  910 
Bruit,  uterine,  iv.  342 
Brunella^  v.  879 
Brunfelsia  hoi>eana,  v.  686 
Brunner's  glands,  histology  of,  v. 

184 
Bruns'  method  of  tarsectomy,  vi.  929 

operation  (cheiloplasty),  vi.  902 
Bryant's  line.  iv.  690 
Bryonia,  ii.  498 

alba,  ii.  498 

dioica,  ii.  498 
Bryonidin,  ii.  498 
Bryonin,  ii.  498 
Bryony,  ii.  498 
Bubo,  ii.  499 

definition,  ii.  499 

etiology,  ii.  499 

following  chancroids,  ii.  500 

idiopathic,  ii.  501 

non  venereal,  ii.  500 

pathological  anatomy,  ii.  499 

primary,  ii.  501 

simple,  ii.  501 

submaxillary,  vi.  593 

symptoms,  ii.  501 

syphilitic,  ii.  502;  vii.  606 

tertiary,  vii.  618 


Bubo,  treatment  of,  ii.  502 

vaiieties  of.  ii.  499 

venereal,  ii.  500 

virulent,  ii.  501 
Bubon  d'embl^e,  ii.  501 
Bubonic  plague,  ii.  504 

among  troops,  ii.  575  , 

bacteriological  diagnosis  of,  viii. 
441 

bacteriology  of,  i.  718;  ii.  504 

cause,  ii.  504 

diagnosis,  iii.  510;  viii.  399 

epidemics,  ii.  505 

essential  characters  of,  ii.  505 

histology,  ii.  510 

morbid  anatomy,  ii.  510 

mortality,  ii.  510 

propagation  of.  ii.  507 

prognosis,  ii.  510 

quarantine  for.  vi.  824 

symptoms,  ii.  508 

treatment,  ii.  511 
serum  for,  ii.  511 
Buchner's  pyrogallate    method    of 

cultivatinc  anaerobes,  viii.  430 
Buchu,  ii.  514 

camphor,  ii.  514 
Buck's  extension  apparatus,  iv.  265 

operation  (cheiloplasty),  vi.  908 

scarificator  for  oedema  glottidis, 
V.  413 
Buckbean,  ii.  514 
Buckeve,  ii.  514 
Buckthorn,  ii.  515 
"  Budapest,"  ventilation  of  the,  vL 

165 
Budding;  ii.  515 
Buena  vista  Springs,  ii.  515 
Buffalo  Lithia  Springs,  ii.  516 
Buffer's  consumption,  v.  594 
Bugle,  ii.  516 

bitter,  v.  879 
Bugs,  cannibal,  v.  161 

kissing,  v.  161 

Miana,  i.  487 

pirate,  V.  161 

water,  giant,  v.  160 

wheel,  V.  162 
Building  materials,  suitable,  iv. 
751 

micro-organisms  in,  iv.  761 
Buildings,  sanitary  inspection  of, 

iv.  768 
Bulb,  olfactory,  ii.  206 
Bulbar  palsy,  chronic  progressive, 

vi.  66 ;  viii.  625 
Bulbo-cavemosus  muscle,  anom- 
alies of,  vi.  62 
Bullae,  drugs  producing,  iii.  422 
Bullet  tree,  i.  723 
Bullets,  lodgment  of,  iv.  441 

rotation  of,  iv.  480 

wounds,  see  Qunshot  tDOunds 
in  medico  legal  autopsies,  i. 
666 
Bully  tree.  i.  728 
Bullock,  ha'molvmph  glands  of,  iv. 

467 
Bulpiss,  ii.  516 
Bunion,  iv.  214 

Bunsen's  thermo-regulator.  viii.  884 
Buphthalmus,  iv.  864 
Burdach,  colomms  of,  vii.  297 
Burdett  Mineral  Springs,  ii.  516 
Burdock,  ii.  517 

fruit,  ii.  517 
Burdon    Sanderson's    gauge    for 
measuring  vaccine  vesicles,  viii  119 
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Burgundy  pitch,  vi.  639 
BurSa,  iii.  356 

dangers  of,  iii.  857 
Burlington,  ii.  517 
Burner,  for  acetylene  gas,  iv.  761 

Welsbacb.  iv.  761 
Burnet,  ii.  517 
Burnett's  disinfecting  fluid,  viii.  840 

modification  of  Siegel's  specu- 
lum, iii.  668 
Burning  bush,  viii.  278 
Bums  and  scalds,  ii.  517;  iii.  416 

amputation  in,  i.  285 

ante-mortem  and  post-mortem,  i. 
674;  ii.  621 

as  cause  of  death,  i.  678 

cause  of  death  from,  ii.  521 

causes  of,  indicated  by  appear- 
ances, ii.  520 

classification,  ii.  518 

complications,  ii.  518 

degrees  of,  iii.  416 

difference  between,  ii.  517 

effects  of,  ii.  520 

from  acids,  ii.  520 

medico-legal  relations  of,  ii.  519 

of  eyelids,  iv.  122 

of  hands,  iv.  502 

of  larynx,  v.  414 

of  mouth,  viii.  583 

of  tongue,  vii.  796 

pathology  of,  iii.  416 

post-mortem  appearances,  ii.  521 

powder,  iv.  441 

prognosis,  ii.  518 

symptoms,  ii.  518 

treatment,  ii.  518 

Xray,  vi.  990 
Burq's  dynamometer,  iii.  568 
Bursa  tendinoaa  radialis,  iv.  482 

tendinosa  ulnaris,  iv.  482 
BurssB,  ii.  522 

cysts  in,  iii.  850 

inflammation  of,  v.  266 

list  of,  ii.  522 

of  the  ankle,  ii.  526 

of  the  elbow,  ii.  524 

of  the  foot.  ii.  526 

of  the  hand,  ii.  524 

of  the  head.  ii.  522 

of  the  hip,  ii.  525 

of  the  knee,  ii.  525 

of  the  neck.  ii.  523 

of  tlie  shoulder,  ii.  523 

of  the  trunk,  ii.  523 

of  the  wrist,  ii.  524 

surgical    alTectious   of,    ii.    528; 
iv.  512 

ulnar,  ii.  524 
Burseraceae,  ii.  529 
Bursitis,  i.  471 ;  ii   528 

prepatellar,  v.  274 
Btirstensaum,  v.  811 
Burying  alive,  in  catalepsy,  ii.  717 
Busn,  sweet,  iv.  148 
Butane,  vi.  971 
Buthus  carolinus,  v.  159 
Butneria,  ii.  571 

fertilis,  ii.  571 
Butter,  V.  828 

adulteration  of,  iv.  180 

cocoa,  ii.  581 

cysts,  viii.  482 

nutmeg,  vi.  ;^07 

of  cacao,  ii.  581 

of  zinc.  viii.  888 
Buttercup  family,  see  RanunculdcecB 
Butterfly  weed,'  vi.  668 


Buttermilk,  v.  823.  828 
Butternut,  ii.  529 
Butterworth's  Mineral  Springs, 

ii.  529 
Button,  dog.  vi.  807 

mescal,  v.  761 

Murphy,  v.  179 

muscale,  v.  761 

quaker,  vi.  807 
Button  scurvy,  iii.  707 
Butylamin,  ptomaYn,  vi.  785 
Butyl  chloral  hydrate,  ii.  529 

as  a  hypnotic,  iv.  815 
Butyric  acid  as  a  germicide,  iv.  831 
Buxine,  i.  753;  ii.  135,  136;  vi.  508 
Buxton,  viii.  460 
Buxus  sempervirens,  ii.  185 
Byrne's  operation  for  cancer  of  the 

cervix  uteri,  viii.  90 
Byron  Springs,  ii.  530 
Byssinosis,  v.  591 

Cabinet,  pneumatic,  vi.  669 
Cabins  for  soldiers,  v.  811 
Cacao,  butter  of.  ii.  531 
Cachexia,  ii.  531 

lead,  V.  473 

malarial,  v.  680 

strumipriva,  vi.  409 

thyreopriva,  vi.  409 
Cacotrophia  folliculorum,  v.  807; 

see  also  Keratosis  pilaris 
CactacesB,  ii.  588 

poisonous  plants  of.  vi.  694 
Cactus,  ii.  583;  iii.  164 

coccus,  iii.  164 

grandiflorus.  ii.  588 

as  cardiac  stimulant,  ii.  702 
Cadaver,  decomposition  of,  ii.  587 

disposition  of,  ii.  584 

identification  of,  ii.  589 

legal  status  of,  ii.  538 

of  new -bom,  examination  of,  vi. 
276 

petrification  of,  vi.  576 
Cadaveric  lividity,  iii.  121 
Cadaverin,  ptomaln,  vi.  785 
Cade,  oil  of,  ii.  540 
Cadinene,  ii.  541 ;  iii.  338 
Cadmiiun,  ii.  541 

poisoning  by.  ii.  541 

sulphate,  ii.  541 
Caecum,  diseases  of,  i.  421;  iii.  198, 
201 

measurements  of,  viii.  239 

topographical  anatomy  of,  i.  183 
Caesalpina,  bonduc,  ii.  115 

bouducella,  ii.  115 
Caesarean  section,  ii.  541 ;  and  see 
CivliO'Jiyste  rectomy 

in  deformed  pelvis,  vi.  530 
Caffeine,  ii.  545 

as  a  cardiac  stimulant,  ii.  702 

as  a  diuretic,  ii.  546;  iii.  545 

citrate,  iii.  546 

effect  on  body  temperature,  ii. 
571 

elTervescing  citrate  of.  ii.  546 

hypodermatic  use  of,  iv.  820 

metlioxy-,  v.  780 
Caffeo-tannic  acid,  iii.  190 
Cairo,  climate  of,  iii.  727 
Caisson  disease,  ii.  547;  vi.  320 
Cajeput,  oil  of,  ii.  548 
Caieputa  leucadendron,  ii.  548 
Caju  nut,  ii.  707 

poisonous  plant,  vi.  698 
Calabar  bean,  ii.  548 


Calabarine,  ii.  548 
Calamine,  ii.  550:  viii.  388 
Calamintna,  v.  879 
Calamus,  ii.  549 
draco,  iii  552 
Calcaneo-bursitis,  iv.  216 
Calcaneo-varus,  accjuired,  iv.  286 
Calcaneus  talipes,  iv.  216 
acquired,  iv.  234 
congenital,  iv.  281 
Calcification,  ii.  550;  iii.  396;   vL 
575 
metastatic,  vi.  575 
occurrence,  iv.  575 
of  amnion,  i.  227 
of  chorion,  iii.  57 
of  lymph  nodes,  v.  660 
of  muscle,  vi.  29 
of  omentum,  vi.  859 
of  penis,  vii.  177 
of  placenta,  vi.  651 
of  tympanic  membrane,  iii.  62B 
of  veins,  viii.  209 
Calcined  magnesia,  v.  672 
Calcium,  ii.  550 
bromide,  ii.  486 
carbonate,  ii.  552 

antidotal  value  of,  i.  872 
calculi,  iii.  235 
precipitated,  ii.  552 
chloride,  iii.  4 

germicidal  action  of,  iv.  881 
compounds  used  in  medicine,  ii. 

551 
eosolate,  iii.  844 
guaiacol  sulphonate,  iv.  425 
hydrate,  antidotal  value  of,  i.  372 
hydroxide,  ii.  551 

as  a  disinfectant,  i.  687 
as  a  germicide,  iv.  881 
hypophosphite,  iv.  825 
infarct,  iv.  868 
in  urine,  viii.  56 
monoxide,  ii.  551 
oxalate  calculi,  iii.  234 
phosphate,  ii.  552 
calculi,  iii.  235 
precipitated,  ii.  552 
precipitated  carbonate  of,  ii.  552 

phosphate  of,  ii.  552 
properties  of  compounds  of.  ii. 

550 
sulphate,  ii.  552 
dried,  ii.  552 
Calculi,  iii.  228 

biliary,    iii.  229;  and  see   GaU- 

Htone* 
cardiac,  iii.  280 
cutaneous,  see  Milium 
diagnosed  by  Hoentgen  rays,  vi. 

989 
intestinal,  iii.  231 
in  the  pericardium,  iii.  230 
of  the  parotid  gland,  vi.  511 
pancreatic,  iii.  230;  vi.  468.  478 
])rost-atic,  vi.  771 
])ulmonary,  iii.  232 
renal,  v.  359 

salivary,  vii.  14;  viii.  581 
tonsillar,  i.  159;  iii.  232 
urinary,  i.  797;  iii.  232 
vesical,  i.  797;  vii.  191 
diagnosis,  i.  797 
in  the  female,  i.  769 
prophylaxis,  i.  798 
relative  advantages  of  cut- 
ting and  crushing,  i.  799 
symptoms,  i.  797 
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Bursa ndj  pltcli* 
Cautharlde*. 


Calculi,  vesical,  treatment,  i.  798 

treatment    of,    by    litliola- 

paxy,  V.  519 
treatment  of,  by  lithotomy, 
V.  52 
Caledonia  Springs,  ii.  558 
Calendula,  ii.  553 

officinalis,  ii.  553 
Calendulin,  ii.  558 
Calf  of  the  leg,  v.  480 
Calibration  and  dilatation  of  ure- 
thral orifice,  i.  782 
California,  requirements  for  medi- 
cal practice  in,  iv.  48 

Southern,  climate  of,  ii.  558 
California  geysers,  The,  ii.  555 
California  gum  weed,  iv.  415 
California  poppy,   see  Bschsefwlt- 

zia,  iv.  10 
California    Seltzer   Springs,    ii. 

557 
Calisaya,  iii.  88 
Calistoga  Springs,  ii.  557 
Calliphora  vomitoria,  v.  154 
Callitris  quadrivalvis,  vii.  19 
Callosal  artery,  ii.  252 

eminence,  ii.  177 

fissure,  ii.  190 

gyre,  ii.  193 

vein,  ii.  257 
CaUositas,  ii.  557 
Callosum,  ii.  182 
Callus,  ii.  557 

bone,  iv.  252 
Calomel,  v.  751 

as  a  cholagogue,  iii.  82 

as  a  diuretic,  iii.  545 

as  a  purgative,  vi.  811 
Caloptris  gi^ntea,  i.  565 

procera,  i.  565 
Calorie,  ii.  558 
Calorimeters,  ii.  560 

air,  ii.  562 

differential,  ii.  568 

fusion,  ii.  561 

ice,  ii.  561 

respiration,  ii.  564 

vaporization,  ii.  561 

water,  ii.  561 
Calorimetr^,  ii.  557 

direct,  ii.  559 

historical,  ii.  558 

indirect,  ii.  558 

in  experimental  pharmacology, 
ii.  570 

in  fever,  ii.  569 

in  pathology,  ii.  569 

in  physiology,  ii.  567 

introductorj*.  ii.  558 
Calot's  operation  in  Pottos  disease, 

vii.  409 
Calumba,  iii.  226 
Calvatia  bovista,  iv.  286 

craniiformis,  iv.  286 

cvathiformis,  iv.  286 
Calvities,  i.  195 
Calx,  ii.  551 

chlorata,  iii.  6 

sulphurata,  vii.  557 
Calycanthine,  ii.  571 
Calycanthus,  ii.  571 
Camas,  poisonous  plant,  vi.  704 
Cambogia,  iv.  300 
Camden,  8.  C,  ii.  571 
Camellia  then.  ii.  545;  vii.  644 

viridis,  vii.  644 
Camera  for  photomicrography,  vi. 
628 


CampanulacesB,  ii.  622 

poisonous  plants  of,  vi.  694 
Campanuloidn,  ii.  622 
Camp  diseases,  ii.  572 

acute  articular  rheumatism,  ii. 
617 

alcoholism,  ii.  608 

Asiatic  cholera,  ii.  572 ;  v.  818 

avoidable,  v.  814 

broncliitis,  ii.  615 

bubonic  plague,  ii.  575 

cerebro-spinal  menhigitis,  ii.  576 

climatic,  ii.  617 

congelation,  ii.  618 

croupous  pneumonia,  ii.  588 

dengue,  ii.  576 

diarrhoea,  ii.  578 

diphtheria,  ii.  577 

due  to  exposure,  ii.  615 

to  extremes  of  temperature, 

ii.  617 
to  improper  dietary,  ii.  619 
to  infections,  ii.  572 
to  intemperate  or  inmioral 

habits,  ii.  603 
to  military  service,  ii.  621 

dysentery,  ii.  579;  v.  814 

epidemic  influenza,  ii.  581 

febrile  exhaustion,  ii.  622 

feigned  disea.ses,  ii.  622 

freezing,  ii.  618 

insanity,  ii.  614 

insolation,  ii.  617 

irritable  heart,  ii.  621 

malarial  fevers,  ii.  581 ;  v.  813 

measles,  ii.  587:  v.  814 

mumps,  ii.  587;  v.  814 

myalgia,  ii.  616 

pneumonia,  ii.  588 

rheumatism,  ii.  616 

scarlet  fever,  ii.  589 ;  v.  814 

scurvy,  ii.  619 

smallpox,  ii.  589:  v.  814 

snow -blindness,  ii.  619 

suicide,  ii.  614 

syphilis,  ii.  608 

typhoid  fever,  ii.  598;  v.  818 

typhus  fever,  ii.  600 

tuberculosis,  ii.  591 

venereal,  ii.  607 

yellow  fever,  ii.  601;  v.  818 
Camp  fever,  vii.  930 
Campechy  wood,  v.  566 
Camphoid,  ii.  622 
Camphor,  ii.  622 

action  on  circulatory  system,  ii. 
696 

alant,  iii.  742 

anemone,  vi.  797 

as  a  cardiac  stimulant,  ii.  695 

as  a  germicide,  iv.  881 

as  an  antispasmodic,  i.  887 

Borneo,  ii.  131 

buchu,  ii.  514 

dryobalauops,  ii.  181 

chloral,  ii.  838 

cubeb,  iii.  338 

matico,  v.  714 

monobromated,  ii.  624 

orris,  vi.  417 

patchouli,  vi.  517 

poisoning  by,  viii.  460 

salicylate,  ii.  624 

tar,  vi.  100 

Tonka  bean,  iii.  838 
Camphora,  ii.  622 

ofticinarum.  ii.  622 
Camphorated  soap  liniment,  vii.  255 


Camphorated   tincture   of  opium, 

vi.  387 
Camphorates,  pyramidon,  vi.  818 
Camphoronic  acid,  ii.  624 
Camps,  diseases  of,  ii.  572 

sites  for,  v.  807 
CampsonyJA  macellaria,  v.  154 
Canada  balsam,  ii.  624 

pitch,  vi.  689 
Canadian  moonseed,  v.  859 
Canal,  auditory,  see  Auditory  canal 

central,  viii.  265 

cochlear,  i.  621 

crural,  i.  9 

femoral, !.  9 

hyaloid,  viii.  265 

inguinal,  i.  6 

jugular,  ii.  262 

of  Cloquet,  viii.  265 

of  NucK,  cysts  of,  iii.  861 
hydrocele  of,  viii.  98 

of  Stilling,  viii.  265 

of  Wirsung,  vi.  460 

semicircular,  i.  620 
Canaliculus  lachrymalis,  foreign 
bodies  in.  v.  896 

occlusion  of,  v.  896 
Canalis,  see  also  Canal 

cochlearis,  i.  621 

reuniens,  i.  621 
Canalization  of  thrombus,  i.  541 
Canarium,  iii.  781 

commune,  iii.  781 
Canary  Islands,  ii.  624 
Cancer,  see  Carcinoma  and  Sarcoma 

spider,  vi.  90 

vert,  iii.  25 

water,  viii.  580 
Cancrum  oris,  iv.  807;  viii.  580 
Candleberry,  i.  737 
Candles,  amount  allowed  soldiers, 

V.  799 
Cane  sugar,  vii.  548 
Canella  alba.  ii.  646 

bark.  ii.  646 
Canine  teeth,  vii.  646 
Canister  shot,  iv.  429 
Canities,  ii.  647 

acquired,  ii.  647 

congenital,  ii.  647 

of  eyelashes,  iv.  120 

unguium,  vi.  93 
Canker,  viii.  580 
Cannabin,  ii.  648 

tannate.  ii.  648 
Cannabinol,  ii.  648 
Cannabis,  Indian,  ii.  647 

indica,  ii.  647 

as  a  hypnotic,  iv.  818 
as  an  anodyne,  i.  862 

sativa,  ii.  647 

white  Indian,  ii.  647 
Canned  foods  for  army  rations,  ▼. 

803 
Cannes,  France,  ii.  649 
Cannibal  bug,  v.  161 
Cannula  needle  for  aspirating  and 
irrigating  antrum   of   Highmore, 
vi.,  145 
Canquoin's  paste,  viii.  388 
Canteen  system  in  army,  ii.  605 

an  aid  to  discipline,  ii.  606 

value  of,  in  tropics,  ii.  605 
Cantharellus,  iv.  284 

cibarius,  iv.  284 

floccosus,  iv.  284 
Cantharidate  of  potassium,  ii.  651 
Cantharides,  ii.  652 
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^mnthnrJAm  as  a  vesicaDt.  Hi  dOi 

cerate  of,  iL  692 ;  vu.  014 

poiar»DiDg  bv,  viii.  461 
CrnitharidiTi,  iL  652;  v.  166 

in  treatment  of  phthisis,  iL  651 

poisoning  bj,  viii.  411 
Caatharia,  li.  651 

▼esicatoria,  ii.  651 ;  v.  166 

vitUta,  iL  eS2 
Caathi  (of  ere),  iv.  64 
CaautiUo,  iu.  844 
Oaoatchouc,  Ti.  1002 
Capacity,  rital,  of  lung,  ri.  M7 
Cape  Cod,  vi.  97 
Cape  Kay,  iL  652 
Capillaries,  amyloid  degeneration 
in,  ii.  98 

blood  of.  ii.  37 

calcareous  infiltration  of,  iL  08 

circulatioD  in,  iiL  07 

fatty  changes  in.  ii.  08 

histology  of,  ii.  02 

hyaline  degeneration  of,  IL  08 

in  lungs,  ▼.  588 

lymphatic,  v.  626 

pathologioftl  anatomy  of,  iL  08 

velocity  of  blood  current  in,  iii. 
101 
Capillary  bronchitia,  dyspnoRa  in, 

iii.  680 
Capillary  pulse,  vL  808 
Capon  Sjpnngs,  ii.  658 
Capsaicin,  ii.  654 
Capsicin,  ii.  654 
Capsictun,  ii.  653 

annuum,  ii.  658 

fastigiatum,  ii.  658 
Capsule,  external,  lesions  of,  diag- 
nosis of.  U.  286 

internal,  ii.  181 

of  knee-joint,  v.  370 

of  Tenon,  iv.  65 

dropsy  of,  vi.  406 
Capsules,  v.  738 

gliitoid,  iv.  874 
Captol,  ii.  654 
Caput  /^allinaginis.  vi.  757 

Me(lu8a>,  viii.  216 

succedaneum,  vi.  277 
Carabafta  Mineral  Spring,  ii.  054 
Carabidae,  v.  165 
Caramecuaro,  ii.  655 
Caramel,  ii.  055;  vii.  549 

custard,  how  to  make.  iii.  455 

in  milk,  to  detect,  v.  84(» 
Caramelan,  vii.  549 
Carat,  vi.  (537 
Carate,  vi.  637 
Carathe,  vi.  637 
Carawav,  ii.  655;  vi.  637 

bluck.  ii.  655 
Carbazotic  acid,  vi.  632 
Carbinol,  v.  im 
Carbo  animaliB,  ii.  KOO 

ptiriticatus,  ii.  800 

li^ni,  ii.  801 
Carbohydrates,  i.  176 

action  of  amylopsin  on,  iii.  474 

in  fit  CCS,  iv.  130 

influence  of,  on  metabolism,  v. 
770 

in  urine,  viii.  38 
Carbol-fuchsin,      preparation    of, 

viii.  396 
Carbolic  acid,  ii.  655 

nuiesthetic  action  of,  ii.  657 

as  a  disinfectant,  i.  687;  ii.  657; 
iii.  497 


Carbolic  add  as  an  antiseptic,  iL 
657 
caustic  action  of.  ii.  757 
disposition  of.  in  tbe  body,  after 

absorption,  vi.  723 
effect  of.  on  body  temperature, 

ii.  571.  658 
germicidial  action  of,  iv.  381 
poisoning  by,  iL  658;  vi.  608 
post-mortem  appearances  in, 
L661 
Carbolic  gentian  violet,  preparation 
of.  viu.  806 
methylene  blue,  preparation  of. 

viu.  806 
tbionin,  preparation  of,  viii.  806 
Carbon  as  a  pathological  pigment, 
vi.  635 
bisulphide  of,  ii.  658 
Carbon  dioxide,  ii.  650 

causing  drowsiness,  iii.  560 
determimition  of,  vL  160 
estimation  of,  vL  048 
percentage  of,  i.  151 
from  gas  lights,  ii.  661 
in  air.  i.  151 

detection  of,  L  158 
in  school  building,  vii.  70 
physiological  action,  iL  660 
preparation  of,  ii.  650 
production  of,  relative  to  size  of 

body,  V.  767 
properties  of.  ii.  659 
quantitv    eliminated    by   lungs 

and  skin,  v.  768 
sources  of,  ii.  660 
tests  for,  ii.  661 
uses  of,  ii.  660 
Carbon  disulphide,  ii.  658 
Carbon,  hydrides  and  oxides  of, 

iL650 
Carbon  monoxide,  ii.  661 
effects  on  foetus,  vi.  279 
ph^'siological  action,  ii.  662 
poisoning  by,  post-mortem  ap- 

apeamces  in.  i.  662 
properties  of,  ii.  662 
sources  of.  ii.  662 
toxicology  of,  iL  663 
Carbon,  oxides  of,  ii.  659 
Carbon,  sulphide  of,  a  cause  of  am- 
blyopia, ii.  13 
Carbon  tetrachloride,  ii.  665 
Carbonate  of  ammonia,  i.  216 

of   copper,   antidote   for    phos- 
phorus poisoning,  i.  374 
of  iron,  v.  223 
of  lead,  V.  471 
of  lithium,  v.  518 
of  magnesium,  v.  672 
of  potassium,  vi,  743 
of  zinc,  viii.  338 
Carbonates,      alkaline,      antidotal 
value  of,  i.  372 
in  urine,  viii.  55 
Carbonic  acid,  ii.  661 
gas,  ii.  659 
in  urine,  viii.  55 
water,  ii.  665 
Carbonic  anhydride,  ii.  659 
Carbonic  oxide,  ii.  661 

germicidal  action  of,  iv.  332 
Carbonous  oxide,  ii.  661 
Carbo-sapol,  ii.  666 
Carbotriamin,  ptomaTn,  vi.  786 
Carbuncle,  i.  49;   ii.  666;  see  also 
Anthrnj  and  li^nh 
course  of  the  disease,  ii.  666 
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Carbuncle,  diagnosis,  ii. 

eii«  li^'gy.  iL666 

in  diabetes  mcllitus,  iiL  420 

pathology,  iL  667 

prognosis,  iL  667 

treatment,  ii.  668 
Carbunculus  oontagiosus,  L  368 
Carcinoma,  iL  626,  660;  viL  004 

bninchiogenic,  vii.  724 

cells,  karyokinesis  in,  v.  301 

chimnev -sweep's,  of  scrotum,  iL 
682 

clinical.  iL  626 

curative  influence  of  erysipelas 
in.  ii.  645:  iv.  6 

diagnosis,  iL  627 

deep-seated.  iL  683 

etiology,  ii.  677 

from  nsvi.  ii.  682 

general  considerations  concern- 
ing, ii.  626.  620 

heredity,  influence  of,  iL  620 

infectious  theorv  of  origin  of.  iL 
627 

kyphosis  accompanying,  v.  878 

local  distribution  of.  iL  626 

metastasis  of.  iL  675;  v.  778,  770 

nodular,  ii.  ^3 

of  auricle,  iii.  610 

of  bladder,  i.  760,  701 
treatment  of.  viii.  26 

of  bronchial  glands,  v.  588 

of  cervix  uteri,  viii.  87 

of  choroid,  iv.  Ill 

of  colon,  iii.  204 

of  face,  iL  636 

of  Fallopian  tube,  iv.  188 

of  gall  bladder,  iv.  206 

of  gall  ducts,  iv.  297 

of  heart,  iv.  594 

of  intestine.  iL  636;  v.  188 

treatment  of  inoperable,  iL 
644 

of  kidney,  iL  640;  v.  324 

of  larynx,  v.  434 

of  lip.  ii.  634.  683 

of  liver,  v.  555 

of  lung.  V.  606 

of  Ivmph  nodes,  v.  662 

of  mamma,  ii.  477,  630 

of  middle  ear.  iii.  669 

of  muscle.  vL  41 

of  nose,  vi.  141 

of  cesopliagus.  vi.  344 ;  vii.  477 

of  omentum,  vi.  360 

of  orbit,  iv.  115 

of  ovary,  vi.  437 

of  pancreas,  vi.  470,  478 

of  parotid  gland,  ii.  638;  vi.  511 

of  penis,  ii.  638 

of  pericardium,  vi.  563 

of  periosteum,  vi,  570 

of  peritoneum,  vi.  570 

of  pharynx,  vi.  602 

of  pleura,  vi.  667 

of  prostate,  vi.  770 

of  rectum,  i.  399;  ii.  637 

of  scrotum,  chimney-sweep's,  ii. 
682 

of  skin,  ii.  680 

of  stomach,  ii.  636;  viL  513 
diet  in.  iii.  458 

of  sweat  glands,  ii.  683,  685 

of  testicle,  ii.  639 

of  thoracic  duct,  vii.  746 

of  thyroid   gland,  iv.   388;  vii 
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of  tongue,  ii.  635;  vii.  799,  947 


760 


GENERAL  INDEX. 

Cantliarldes. 
€mslrmtlon« 

Carcinoma  of  umbilicus,  viii.  6 

Camoy's    modification    of    Flem- 

Carophyllum,  iii.  149 

of  ureters,  viii.  13 

ming's  fluid,  iv.  707 

Casanthrol,  ii.  706 

of  uterus,  viii.  89 

of  Tiang*8  fluid,  iv.  709 

Cascara  amarga,  ii.  706 

hysterectomy  for,   iv.  826, 

Caroba,  ii.  704 

sagrada.  ii.  706 

827 

Carobin,  ii.  704 

as  a  laxative,  v.  470 

of  vagina,  ii.  640 

Carota.  ii.  704 
Carotid  artery,  vi.  198 

Cascarilla,  ii.  707 

of  veins,  viii.  219 

Cascarillin,  ii.  707 

of  vulva,  viii.  168 

common,  vi.  198 

Caseation,  vi.  204 

papillary,  ii.  682 

anomalies  of,  i.  526 

necrosis,  vi.  204 

parasitic  theory  of  origin  of,  ii. 

compres-sion  of,  i.  5^ 

Casein  in  milk,  determination  of. 

627.  679 

ligature  of,  vi.  198 

V.  828 

prevalence  of.  ii.  626 

surface  marking  of,  vi.  191 

ointment,  ii.  707 

prognosis,  ii.  628 

external,  vi.  194 

Caseinogen  of  cow's  xtfilk,  v.  820 

starvation  of,  ii.  644;  v.  680 

anomalies  of,  i.  526 

how  it  differs  from  that  of  hu- 

subcutaneous, vii.  724 

compression  of,  i.  587 

man  milk,  iii.  152 

symptoms,  ii.  628 

ligature  of,  vi.  194 

Caseoiodin,  ii.  707 

syncytiale,  vii.  595 

extirpation  of  both,  for  malig- 

Cashew, i.  271 

tar  and  paraffin,  ii.  682 

nant  disease,  v.  681 

nuts.  ii.  707 

treatment,  ii.  628 

internal,  vi.  194 

alHed  planU.  ii.  707 

by  cataphoresis,  ii.  645 

anomalies  of,  i.  527 

poisonous  plant,  vi.  698 
Cassava  starch,  vii.  688 

by  cutting  off  blood  supply. 

surface  marking  of,  vi.  191 

ii.  644 

Carotid  gland,  viii.  462 

sweet,  vii.  688 

by  mixed  toxins  of  erysipe- 

plexus, vii.  575 

Cassia,  ii.  707,  708 

las  and  bacillus  prodigio- 

Carotin,  ii.  704 

acutifolia.  vii.  116 

sus.  ii.  645 

Carpaine,  vi.  482 

angustifolia,  vii.  116 

of  inoperable,  ii.  644 

Carpal  bones,  dislocation  of,  iv.  572 

bark,  iii.  98 

ventriculi,  vii.  518 

joints,  drainage  of,  v.  294 

buds,  iii.  94 

Carcinomatous  lymphatic  infarc- 

Carpus, dislocation  of.  iii.  528 

cinnamon,  iii.  98 

tion,  ii.  688 

Carraeeen,  vi.  1 

CarroPs  nsthesiometer,  i.  185 

chips,  iii.  94 

Cardamom,  ii.  686 

daphnoides.  iii.  94 
dulce.  iii.  94 

Aleppo,  ii.  687 
Madras,  ii.  687 

Carron  oil,  ii.  552;  v.  516 

Carrot,  ii.  704 

Cart,  dumping,  vi.  877 

fistula,  ii.  707 

Malabar,  ii.  687 

flowers,  iii.  94 

oil  of,  ii.  687 

for  street  sweepings,  vi.  876 

iners,  iii.  94 

Carden's  amputation,  i.  268 

garbage,  vi.  877 
Carthagena  bark,  iii.  88;  and  see 

lignea,  iii.  93 

Cardia,  spasm  of,  vii.  502 

Loureirii,  iii.  94 

Cardiac   affections,    health    resorts 

Cinchona 

nitidum,  iii.  94 

for.  iv.  565 

Carthamic  acid,  vii.  8 

obovata,  vii.  117 

calculi,  iii.  280 

Carthamin,  vii.  8 

obtusifolium,  iii.  94 

cycle,  duration  of.  iii.  108 

Carthamus,  vii.  8 

purging,  ii.  707 

depressants,  ii.  687 

tinctorius,  vii.  8 

in  cassia  fistula,  ii.  707 

diseases  due  to  occupations,  vi. 

Cartilage,  ii.  704 

tamala,  iii.  94 

820 

arytenoid,  v.  407 

vera,  iii.  98 

irregularity  in  neurasthenia,  vi. 

bone-formation  in,  ii.  117 

Castalia,  vi.  808 

2m 

chemistry  of,  ii.  129 

alba,  vi.  808 

muscle,  vi.  19 

cricoid,  v.  407 

odorata,  vi.  308 

nerves,  vii.  576 

defective,  in  joints,  v.  297 

tuberosa.  vi.  808 

neuroses,  see  Heart,  neuroses  of 

development  of,  ii.  705 

Castalian  Mineral  Springs,  ii.  708 

plexus,  vii.  577 

displaced,  in  joints,  v.  297 

Castalian  Springs,  ii.  708 

stimulants,  ii.  692 

fibro-,  ii.  705 

Castanea,  ii.  825 

tonics,  ii.  696 

fibro-elastic,  ii.  705 

dentata,  ii.  825 

veins,  anomalies  of,  viii.  201 

hyaline,  ii.  704 

Castor,  ii.  708 

Cardialgia,  vi.  248;  vii.  494 

loose,  at  knee-joint,  v.  288 

Canadian,  ii.  708 

Cardiography,  iv.  567 

movable,  in  joints,  v.  288,  297 

Siberian,  ii.  708 

Cardol,  ii.  707 ;  vi.  698 

of  larynx,  v.  407 

Castoreum,  ii.  708 

pruriens,  ii.  707 

supernumerary,  v.  419 

Castorin,  ii.  708 

Car^,  inspection  of,  at  quarantine 

of  Santorini.  v.  408 

Castor-oil,  ii.  708 

station,  vi.  828 

of  septum  of  nose,  vi.  101 

as  a  laxative,  v.  469 

Carica,  vi.  481 

of  Wrisberg,  v.  408 

as  a  purgative,  vi.  810 

hastifolia,  vi.  482 

semilunar,  of  the  knee-joint,  v. 

methods  of  disguising  taste  of, 

papaya,  vi.  481 

870 

V.  469 

Caricin,  vi.  482 

dislocation  of,  v.  274,  288 

poisonous  plant,  vi.  701 

Caries,  dental,  in  pregnancy,  iv.  846 

subluxation  of,  v.  297 

Castration,  ii.  710 

of  orbit,  vi.  400 

slipped,  in  joints,  v.  297 

as  a  method  of  punishment,  ii. 

of  ossicles,  iii.  680 

spongy,  ii.  705 

713 

Ci>rina  tracheae,  v.  576 

thyroid,  v.  407 

effect  on  the  human  male.  ii.  711 

Carissa  Schimperi,  vi.  480 

tumors  composed  of,  iii.  88 ;  vii. 

on  male  animals,  ii.  710 

Carlsbad,  ii.  708 

907 

on  sociological  conditions,  ii. 

Carmin,  iii.  225 

yellow  elastic,  ii.  706 

713 

red,  iii.  225 

Carum,  ii.  655 

on  the   nervous  system,  ii. 

Carminatives    as    digestants,    iii. 

carvi,  ii.  655 

715 

469 

Caruncle,  urethral,  i.  770 

on  the  osseous  system,  ii.  712 

Carmine,  iii.  165 

Carunculae  myrtiformes,  vi.  568 
Carvacrol,  ii.  706 

on  the  sexual  life,  ii.  711, 

Carminic  acid,  iii.  164,  225 

714 

Camelian  Hot  Spring,  v.  404 

Carvene,  ii.  655 

on  women,  ii.  718 

Camiferrin,  v.  229,  280 

Carvol,  ii.  655,  706 

upon  the  genitals,  ii.  715 

Camiferrol.  v.  280 

Caryophyllin,  iii.  149 

for  enlarged  prostate,  ii.  711 

Oamoy's  fluids,  iv.  709 

Caryophyllus,  iii.  149 

historical  sketch,  ii.  710 
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Castration  io  cancer  of  the  testis, 
ii.  639 

influence  on  menstruation,  iL  718 

psychical  effects,  ii.  715 

therapeutic  results,  ii.  716 
Oaata,  urinarjr,  riii.  58 
Oat,  lymphatic  system  of.  ▼.  646 
Catalepsy,  ii.  sk,  716;  iii.  261 

artificially  induced,  ii.  718 

burying  alive  in,  ii.  717 

complications,  ii.  717 

causation,  ii.  718 

diagn(^.  ii.  718 

ecstatic,  ii.  717 

epidemic,  iL  718 

hystero-,  ii.  717 

idiopathic,  ii.  716 

pathological  anatomy,  iL  718 

prognoffliB,  ii.  719 

^ygg^S^ORtic,  ii.  718 

symptoms,  ii.  717 

treatment,  ii.  719 

with  somnambulism,  ii.  718 
Cataleptic  state  of  hypnosis,  iv. 

812 
Catalysis,  Berzelius'  theory  of,  iv. 

146 
Cataphora,  iii.  561 
Catophoresis,  ii.  719:  iii.  759,  766 

analgesic  effect  of,  L  289 

for  inoperable  cancer,  ii.  645 
Cataract,  ii.  719 

absorption,  normal,  ii.  725 

anterior  polar,  ii.  721 

artificial  ripening  of,  ii.  729 

black,  ii.  728 

capsular,  ii.  728 

causation  of,  ii.  723 

complicated,  ii.  720 

congenital,  ii.  728 

cortical,  ii.  720 

definition,  ii.  719 

diabetic,  ii.  722:  iii.  429 

diagnosis,  ii.  720 

di8ci98ir)D.  ii.  725 

extraction  by  suction,  ii.  726 
flap  operation,  ii.  736 
history  of,  ii.  738 
linear  operation,  ii.  727 
without  iridectomy,  ii.  734 

functional  examination  of  eye,  ii. 
720 

hard,  ii.  720 

incipient,  ii.  720 

in  disease  of  the  choroid,  ii.  722 

in  (iiat>etes,  ii.  722:  iii.  429 

in  retinitis  pigmentosa,  ii.  722 

in  separation  of  the  retina,  ii.  722 

linear  extraction,  ii.  727 

maturity  of,  ii.  720 

nuclear,  ii.  720 

operation  for,  ii.  723 
antisepsis  in,  ii.  724 

over-rip<'.  ii.  723 

partial,  ii.  720 

peripheric  linear  extraction  of, 
ii.  730 

posterior  polar,  ii.  722 

progressive,  ii.  720 

punctated,  ii.  721 

reclination  for,  ii.  737 

result  of  operation  tor.  ii.  724 

secondary  operations,  ii.  733 

senile,  ii.  722 

operation  for,  ii.  728 

simple,  ii.  720 

soft,  ii.  720 

of  the  young,  ii.  722 


Cataract,  stationar>'.  ii.  720 

suction  for.  iL  726 

symptoms,  ii.  720 

totaCiL  720 

congenital,  ii.  722 

traumatic,  ii.  722 

treatment  of,  ii.  728 

varieties,  ii.  721 

zonular,  ii.  721 
Cataria,  ii.  755 
Catarrh,  acute  lar^geal.  ▼.  410 

acute  nasal,   vi.   109;   and    see 
R/iinitis 

chronic,  vi.  114;  t^d  see  Rhinitis 

of  conjunctiva,  iii.  246 
Catastoma,  iv.  286 

circumscissum,  iv.  286 
Catechin,  ii.  789;  v.  862 
Catechu,  ii.  788 

black,  ii.  788 
Catechu-tannic  add,  ii.  789 
Catelectrotonus,  see   EUctrotonus, 

iii.  767 
Caterpillars,  poisonous,  v.  167 
Catgut,  apparatus  for  boiling,  iii. 
558 

chromicized,  iii.  558 

sterilization  of.  iii.  553 
Cathartic  acid,  viL  117 
Cathartic  pills,  compound,  com- 
position of.  iii.  201 
Cathartics,  vi.  809 

a  cause  of  constipation,  iii.  262 

as  digestants.  iii.  469 

cliolagogue,  vi.  809 

contraindications,  i.  371 

diarrlio^a  from  use  of,  iii.  439 

hydragogue,  vL  H09 

in  cases  of  poisoning,  i.  871 
Cathelin's  vesical  divisor,  viii.  705 
Catheter,  ii.  739 

care  of.  ii.  758 

conical  tip.  ii.  748 

coud^,  ii.  743 

double-current,  ii.  748 

English,  ii.  740 

evacuating,  ii.  746 

eye  of,  ii.  740 

female,  ii.  752 

flexible,  ii.  739.  742 

for  hypertrophy  of  prostate,  vi. 
766 

Gouley's  tunnelled,  ii.  746 

Guyon's.  iL  743 

hard-rubber,  ii.  740 

invaginated.  ii.  746 

irrigating,  vi.  761 

Jacques',  ii.  740 

lubricant  for.  ii,  754 

Mercier's  invaginated,  ii.  746 
coude,  ii.  743 

metal,  ii.  743 

]>as.sing  of.  ii.  750 

Nelafon's.  ii.  740 

olivary  tip,  ii.  743 

over-curved  prostatic,  ii.  744 

pres<'rvation  of,  ii.  703 

])rostatic.  ii.  743 

rat-tail.  ii.  743 

self-retaining,  ii.  742 

Sims'  fenial<',  ii.  752 

.size  of,  ii.  74H.  749 

soft  rubber,  ii.  740 

spiral  j)rostatic,  ii.  744 

sterilization  of.  ii.  7r)3 

tunnelled,  ii.  746,  751 

web,  tensile  strength  of,  ii.  739 
Catheter  life,  vi.  766 


Catheterism,  ii.  739 
continuous.  iL  741 
daily,  ii.  749 
evacuating,  ii.  743 
in  livperin>phv  of  prostate,  vi. 

76ii 
of  childnn.  ii.  752 
of    the    EnstacLian     tulie,     iii. 

664 
of  the  ureters,  v.  335 :  viii.  708 
box    phantom    for    demon- 
strating, viii.  710 
of  the  urethra,  ii.  739 
of  women,  ii.  752 
^Kwdtion  of  patient,  ii.  748 
Cations,  viii.  414 
Catmint,  ii.  755 
Catnip,  ii.  755 
Catoosa  Spring,  ii.  755 
Cattle  used  as  food,  diseases  among, 

V.  726 
Cattle  fever,  Texas,  detection  of,  v. 

726 
Cattle  pla^e,  detection  of,  v.  726 
Cauda  equina,  tumors  of,  vii.  886 
Caulophyllum,  iii.  191 
tlialictorides.  iii.  191 
Caustic  alkalies,  bums  from.  ii.  519 
lime,  as  a  deodorant,  iii.  412 
Plunket's,  L  524 
potash,  vi.  743 

post-mortem      appearances 
due  to.  i.  662 
soda,  vii.  256 

post-mortem      appearances 
due  to.  i.  662 
Vienna,  vi.  743 
Caustics,  11.  755 
acid.  ii.  756 
action  of,  iL  756 
alkaline,  ii.  75.7 
contraindications,  ii.  756 
Landol phi's,  ii.  758 
uses  of.  ii.  756 
Cauterization,  ii.  758 
en  ttdches,  ii.  756 
in  rhinitis,  vi.  117 
Cautery,  actual,  as  counter-irritant, 
ii.  759:  iii.  305 
as   haemostatic,  ii.  750;    iv. 

636 
degrees  of  heat  in,  ii.  759 
electrical,  ii.  758 
Paquelin's  thermo-.  ii.  758 
Cavazzani's  method  of  resection  of 

elbow,  vi.  919 
Cavernitis,  vii.  176 
Cavernous  plexus,  vii.  576 
sinus,  anomalies  of,  viii.  204 
tumor,  i.  350 
Cavity,  pelvic,  vi.  539 
Ceanothme,  ii.  759 
Ceanothus,  ii.  759 

aniericanus.  ii.  759 
Cedar  Keys,  ii.  759 
Cedar  Springs,  ii.  760 
Cedrin,  ii.  760 
Cedron  seeds,  ii.  760 
Cedronella,  v.  379 
Celadine,  ii.  760 

Celastrus  scandens,  i.  763;  vi.  699 
Celery,  ii.  760 

fruit,  viii.  1 
Cell-body,  ii.  761 

Cell-division,  i.  758;   ii.   763:   vL 
863 
direct,  ii.  764 
indirect,  ii.  763 
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Castrmtlon. 

CerebrmI  loeallzatlon. 

Cell-membrane,  ii.  761,  762 

Central  fissure,  interruption,  ii.  197 

Cerebellum,  affections  of.  ii.  288 

Cell-theory,  i.  756 

partial,  ii.  197 

anatomy  of.  ii.  157,  159 

Cells,  ii.  760 

junctions,  ii.  195 

arbor  vita,  ii.  160 

action  of  cocaine  on,  iii.  157 

mode  of  formation,  ii.  197 

dentatum,  ii.  162 

amoeboid  movements  of,  ii.  762 

physiological  and  surgical  rela- 

development of,  ii.  280 

bacterial,  structure  of,  i.  681 

tions,  ii.  198 

disease  of,  ii.  288 

changes  in,  during  growth,  ii. 

psychological  relations,  ii.  198 

ectocinerea,  ii.  159,  162 

320 

relation  to  ental  elevations,  ii.  194 

embolus,  ii.  162 

ciliated,  iii.  271 

to  the  mesal  aspect,  ii.  196 

fastigatum,  ii.  162 

definition  of,  i.  758;  ii.  761 

special  location,  ii.  196 

flocculus,  ii.  158 

Deiters',  i.  623 

time  of  first  appearance,  ii.  197 

foliums,  ii.  159 

development  of  plant,  iv.  416 

topographical  importance,  ii.  195 

function  of,  in  equUibrium,  iii 

division  of.  i.  758;  ii.  763;  vi. 

Central  necrosis,  vi.  204 

860 

863 

nervous  system,  action  of  cocaine 

furcal  sulcus,  ii.  160 

direct,  ii.  764 

on,  iii.  158 

globulus,  ii.  162 

indirect,  ii.  768 

plexus,  vii.  578 

hemispheres,  ii.  159 

fixed,  phagocytosis  in,  vi.  578 

Centre,  optic,  iv.  85 

horizontal  fissure,  great,  ii.  160 

free,  phagocytosis  in,  vi.  578 
function  of,  in  absorption,  i.  50 

Centre  of  gravity  of  body,  in  erect 

influence  of,  on  knee-jerk,  v.  868 

posture,  iii.  857 

lesions  of,  diagnosis  of,  ii.  286 

giant,  ii.  20 

in  walkine  and  running,  iii.  857 
Centrifuge,  U.  47 

lingula,  ii.  160 

granular,  iii.  253 

lobes,  ii.  161 

growth,  a  function  of.  iv.  415 

Centring,  imperfect,  iv.  91 

paraflocculus,  ii.  158 

changes  in.  during,  ii.  320 
histological  element,  ii.  760 

Centrosome,  ii.  762;  iv.  851 

peduncles,  ii.  158 

Centrum  ovale,  tumors  of,  ii.  441 

peduncular  sulcus,  ii.  160 

historical,  ii.  760 

Cephadline,  v.  211 

pileums,  ii.  159 

marrow,  ii.  20 

Cepha^lis,  v.  210 

sulci,  ii.  159,  161 

mast,  iii.  253 

acuminata,  v.  211 

tumors  of,  ii.  240,  442 

membrane,  ii.  762 

ipecacuanha,  v.  210 

diagnosis  of.  ii.  446 

movements  of.  ii.  762 

Cephalhsematomata,  ii.  764 

vermis,  ii.  159 

mucous,  iii.  856 

definition,  ii.  764 

Cerebral  abscess,  ii.  218 

nucleolus  of,  ii.  762 

diagnosis,  ii.  765 
etiology,  ii.  765 

clinical  history,  ii.  220 

nucleus  of,  ii.  761 

diagnosis,  ii.  222 

number  of,  in  blood,  ii.  28 

frequency,  ii.  765 

etiology,  ii.  218 

in  body,  ii.  28 

location,  ii.  765 

pathological  anatomy,  ii.  219 
prognosis,  ii.  222 

phagocytic,  vi.  577 

neonatorum,  vi.  277 

function  of,  vi.  576 

pathological  anatomy,  ii.  765 

treatment,  ii.  222 

plasma,  iii.  252;  vi.  654 

prognosis,  ii.  765 

Cerebral  annmia,  ii.  228 

prickle,  iii.  854 

synonyms,  ii.  764 

diagnosis,  ii.  226 

pus,  ii.  81 

treatment,  ii.  765 

drowsiness  in,  iii.  560 

renal,  v.  311 

triple,  ii.  765 

etiology,  ii.  223 

reproduction  of,  ii.  768 

Cephalhydrooele,  ii.  288 

prognosis,  ii.  226 

shape  of,  ii.  762 

Cephalic  index,  vii.  230 

symptomatology,  ii.  224 
treatment,  ii.  226 

spine,  iii.  854 

Cephalic  veins,  anomalies  of,  viii 

structure  of,  ii.  761 

204 

varieties,  ii.  228 

vital  properties  of,  ii.  762 

Cephalocele,  ii.  288 

Cerebral  arteries,  ii.  249 

Cellulitis,  see  Phlegmon 

acquired,  ii.  287 

aneurism  of,  ii.  227 

gaseous,  iv.  308 

treatment,  ii.  288 

anomalies  of,  i.  527 

laryngeal,  v.  412 

congenital,  ii.  288 

Cerebral  atrophy,  ii.  228 

of  hand  and  fingers,  iv.  502 

clinical  features,  ii.  284 

acquired,  ii.  281 

orbital,  vi.  3»8 

diagnosis,  ii.  235 
etiology,  ii.  288 
pathology,  ii.  283 

congenital,  ii.  228 

pelvic,  vi.  580 

general,  ii.  228 

Cementing  cover  glasses,  iv.  727 

partial,  ii.  228 

Cementiim  of  the  tooth,  vii.  649 

prognosis,  ii.  234 

primary,  ii.  228 

hypertrophy  of.  vii.  658 

treatment,  ii.  235 

secondary,  ii.  229 

Centigfrade  and  Fahrenheit  scales 

pseudo-,  ii.  287 

Cerebral  congestion,  ii.  866 

compared,  iv.  132 

varieties,  ii.  233 

cold  in.  iii.  195 

system  of  measure merts.  viii.  2?8 

Cephalo-humeral  muscle,  vi.  44 

Cerebral  cortex,  functions  of,  i.  297 

Centimetre,  viii.  299 

Cephalo-thoracopagus,  vii.  685 

growth  of,  ii.  281 

Centipedes,  v.  160 

Cera  alba,  viii.  294 

histology  of,  ii.  306 

Central  America,  history  of  yellow 

flava.  viii.  293 

tumors  of,  ii.  440 

fever  in,  viii.  322,  585 

Cerate,  v.  735 

Cerebral  diseases,  see  Brain,  dis- 

Phannacopceia in,  iv.  582 

Goulard's,  v.  471 

eases  of 

Central    convolution,   tumor    of. 

of  cantharides,  ii.  662;  vii.  914 

insanity  dependent  on,  v.  94 

diagnosis  of,  ii.  447 

of  savine,  vii.  43 

Cerebral  disturbances,  drowsiness 

Central  fissure,  ii.  194 

of  spermaceti,  vii.  277 

in.  iii.  560 

bifurcation,  ii.  196 

of  subacetate  of  lead,  v.  471 

Cerebral  embolism,  ii.  294.  396 

branches,  ii.  195 

resin,  vii.  914 

Cerebral  hemorrhage,  ii.  241 

camivoral  representative,  ii.  198 

Cercomonas,  viii.  642 

diagnosed  from  brain  tumor,  ii. 

constancy,  ii.  194 

bithigellata,  viii.  648 

449 

dimensions,  ii.  194 

coli  hominis,  viii.  647 

from  embolism  and  throm- 

duplication, ii.  196 

intestiualis,  viii.  648 

bosis,  ii.  244 

form  or  course  in  detail,  ii.  195 

Cereals  as  food  for  invalids,  iii.  455 

preceded  by  drowsiness,  iii.  560 

general  location  and  direction,  ii. 

Cerebellar  ataxia,  ii.  239 

Cerebral  irritation,  ii.  268 

194 

disease,  ii.  288 

Cerebral  localization,  ii.  297;  iii. 

how  to  distinguish  from  adjoin- 

diagnosis, ii.  241 

260 

ing  fissures,  ii.  196 

etiology,  ii.  238 

association  areas,  ii.  305 

importance,  ii.  194 

symptoms,  ii.  289 

auditory  areas,  ii.  307 

integrality,  ii.  198 

tumor,  ii.  240,  442 

methods  of  investigation,  ii.  297 

763 
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Cerebral  localization,  motor  areas. 

Cerumen,  want  of.  iii.  615 

Chalybeate  Spring,  ii.  794 

ii.a04 

Cervical  artery,  ascending,  anom- 

Chalybeate Water,  v.  488 

seumry  areas,  ii.  305 

alies  of,  i.  528 

American,  v.  849 

silent  areas,  ii,  811 

deep,  anomalies  of.  i.  529 

European,  v.  849 

visual  areas,  ii.  306 

transverse,  anomalies  of,  i.  528 

Chalybeates,  vii.  807 

zone  of  languaj^e,  ii.  310 

Cervical  fascia,  vi.  192 

Chamber,  moist,  viii.  427 

Cerebral  sinuees,  ii.  260 

deep,  vi.  192 

pneumatic,  vi.  669 

anomalies  of,  viii.  203 

superficial,  vi.  192 

Chamberland  autoclave,  viii.  421 

thrombosis  of,  ii.  415 

Cervical  fistuUB,  vii.  701 

Chambon's   expression    forceps. 

Cerebral  thrombosis,  ii.  296,  396 

congenital,  vii.  701 
median,  vii.  701 

viii.  140 

Cerebral  tracts,    lesions  of,  diag- 

Chamiquel, ii.  794 

nosis  of,  ii.  284 

Cervical  ^nglion,  vii.  575 

Chamomile,  ii.  795 

Cerebral  veins,  ii.  260 

inferior,  vii.  576 

German,  ii.  795 

Cerebral  vessels,  injuries  to,  post- 

lower, vii.  576 

Roman,  ii.  795 

mortem  signs  of,  i.  669 

middle,  viL  576 

Spanish,  vi.  522 

Cerebration,  unconscious,  i.  648 

superior,  vii.  575 

Chance,  viii.  185 

Cerebrosides,  ii.  227 

upper,  vii.  575 

Chancre,  vii.  606.  947 

Cerebro-spinal  axis,  defects  of,  vii. 

Cervical  lymphatic  glands,  deep, 
V.  631 ;  vi.  199 

clinical  features  of,  vii.  607 

695 

diphtheroid,  vii.  607 

Cerebro-spinal  fever,  ii.  766 

superficial,  v.  630;  vi.  199 

hard,  vii.  606 

Cerebro-spinal  fluid,  ii.  245 

Cervical  nerve,  superficial,  surface 

herpetiform,  vii.  607 

amount,  ii.  245 

marking  of,  vi.  191 

Hunterian,  vii.  607 

increased,  iv.  777 

Cervical  plexus, cutaneous  branches 

infecting,  vii.  606 

anatomy  of,  ii.  245 

of,  surface  marking  of,  vi.  191 

mixed,  vii.  607 

chemistry  of,  ii.  247 

Cervical  veins,  transverse,  anom- 

of anus,  i.  397 

escape  of,  in  fracture  of  skull. 

alies  of,  viii.  204 

of  auricle,  iii.  674 

iv.  559 

Cervicalis     asoendens     muscle. 

of  cervix  uteri,  viii.  68 

microscopic  appearance,  ii.  248 

anomalies  of.  vi.  60 

of  eyelid,  iv.  117 

pathological  and  clinical  consid- 

Cervico-brachial  neuralgia,    vi. 

of  hand  and  finger,  iv.  505 

erations,  ii.  248 

246 

of  nipple,  ii.  473 

physiology  of,  ii.  246 
reduces  copper  salts,  ii.  247 

Cervix  uteri,  vii.  158;  and  see  UU- 

of  tongue,  vii.  795 

i-vs 

of  tonsil,  vii.  821 

secretion  of,  iv.  777 

abrasions  of,  viii.  69 

of  urethra,  i.  770 

8ourcc*s  of,  ii.  246 

absence  of,  viii.  78 

of  vulva,  viii.  161 

Cerebro-spiniU  meningitis,  ii.  766 
bacteriological  diagnosis  of,  viii. 

adeno-carcinoma  of,  viii.  88 

soft,  vii.  607 

amputation  of,  viii.  67 

umbilicated.  vii.  607 

442 

atresia  of,  viii.  68 

Chancroid,  ii.  795,  944 

cold  in  treatment  of,  iii.  195 

atrophy  of,  viii.  64,  78 

buboes  following,  ii.  500 
clinical  history,  Ii.  796 

complications  and  sequelse,    ii. 

cancer  of,  viii.  87 

775 

treatment,  viii.  89 

complications,  ii.  797 

definition  of,  ii.  766 

chancre  of,  viii.  68 

diagnosis,  ii.  797 

diagnosis  of,  ii.  776 

chancroid  of,  viii.  68 

etiology,  ii.  795 

duration,  ii.  775 

dilatation  of,  viii.  69 

extragenital,  ii.  796 

epidemic,  ii.  766 

discission  of,  viii.  69 

leucorrho^a    accompanying,     v. 

etiology  of,  ii.  769 
general  remarks,  ii.  768 

divulsion  of,  viii.  69 

494 

glands,  vii.  163 

location,  ii.  796 

liistory  of,  ii.  769 

hypertrophy  of,  viii.  65 

of  anus,  i.  396 

in  armies,  ii.  576 

lacerations  of,  vi.  310;  viii.  70 

of  cervix  uteri,  viii.  68 

morbid  anatomy  of.  ii.  771 
pathology  (if.  ii.  770 
proguoHis  and  mortality,  ii.  777 

operations  for,  viii.  71 

of  rectum,  i.  396 

mucous  membrane,  vii.  163 

of  urethra,  i.  770 

stenosis  of,  viii.  68 

of  vulva,  viii.  161 

prophylaxis,  ii.  777 

traumatic  affections  of,  viii.  69 

treatment,  ii.  797 

symptomatology,  ii.  772 

tuberculous  ulceration  of,   viii. 

Change  of  life,  ii.  798 

synonyms  of,  ii.  766 
therapy,  ii.  777 

68 

Channel  Islands,  iv.  426 

ulceration  of,  viii.  68 

Charbon,  i.   363;  viii.  281;  and  see 

Cerebro-spinal  sclerosis,  multi- 

wounds of,  viii.  69 

Ayithrax 

ple,  viii.  583 ;  and  see  Multiple  scU- 

Cess-pool,  air  of,  i.  158 

Charcoal,  ii.  800 

ruHiH 

Cestoda,  ii.  779 

animal,  ii.  800 

Cerebrum,  ii.  138;  and  see  Brain 

Cestodaria,  ii.  779 

as  a  deodorant,  iii.  411 

(levclopincnt  of  lissurcs  of,  ii.  273 

Cetaceum,  vii.  277 

as  an  antidote,  i.  372 

diagnosis  of  lesions  of  cortex,  ii. 

Cetraria,  vi.  1 

purified  animal,  ii.  800 

282 

dried,  vi.  1 

wood,  ii.  801 

intlucMicc  of,  on  knee-jerk,  v.  368 

islandica.  vi.  1 

Charcot's  disease,  i.  549;  v.  265 

volume  of,  varies  with  inspira- 

Cetraric acid,  vi.  1 

Charcot-Leyden  crystals  in  asth- 

tion and  expimtion,  ii.  246 

Cetrarin  vi.  1 

ma,  i.  587:  vii.  432 

varies  with  systole  and  dias- 

Cevadilla, viii.  220 

Charcot-Marie-Tooth  disease,  vi. 

tole,  ii.  240 

Cevadine,  ii.  690;  iv.  626 

66 

Cereus  grandirtorus,  ii.  533 

Chalazae,  vi.  448 

Charleston    Artesian  Wells,   iL 

nij^lit-blooming.  ii.  533 

Chalazion,  iv.  119 

801 

Cerevisiae  fermentum,  viii.  321 

of  eyelids,  iv.  106 

Charleston,  8.  C,  ii.  801 

Cerin,  viii.  294 

Chalazoderma,  iii.  426 

Charta,  v.  737 

Cerium,  ii.  778 

Chalicosis,  v.  594 

potassii  nitratis,  vi.  745 

oxalate,  ii.  778 

Chalk,  infarct,  iv.  868 

sinapis,  vi.  68 

Certificate  of  death,  ii.  533 

mercury  with,  v.  750 

Charus,  ii.  647 

Certified  milk,  v.  843 

prepared,  ii.  552 

Chattanooga,  Tenn.,  ii.  802 

Cerumen,  i.  626 

Chalet's  method  of  resection  of  su- 

Chattolanee Springs,  ii.  801 

hypersecretion  of,  ill.  614 

perior  maxilla,  vi.  943 

Chaulmoogra,  ii.  802 

impacted,  iii.  614 

Chalybeate,  v.  222 

false,  ii.  803 
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Cerebral  localization. 
Chloral. 


Ohaussier's  tube  f(^r  direct  mouth 

insufflatioD,  iv.  142 
Chautard*8  test  for  acetone,  i.  67 
Chawul-mungri,  ii.  802 
Checkerbeny,  viii.  813 
Cheese,  v.  829 

adulteration  of,  iv.  180 
analysis  of,  v.  829 
as  a  food  for  soldiers,  v.  803 
liard,  V.  829 

nutritive  value  of,  v.  829 
poisonous,  iv.  189 
soft,  V.  829 
Chego,  ii.  828 
Chegoe,  ii.  828 
Che^e;  ii.  828 
Cheilitis  glandularis  apostema- 

tosa,  ii.  803 
Cheilo  -  gnatho  -  prosoposchisis, 

vii.  701 
Cheilo-gnathoschisis,  vii.  700 
Cheilo-gnatho-uranoschisiSy  vii. 

700 
Cheiloplast^,  vi.  901 
CheiloBchisis,  vii.  700 
Cheiracanthus  siamensis,  vi.  210 
Cheiromegaly,    sec  Hand,  hyper- 
trophy of 
Cheiropompholyx,  vi.  733 
Chekan,  ii.  803 
Chelerythrine,  ii.  73,  112,  760;  iv. 

11 
CheUdon,  iii.  782 
Chelidonic  acid,  ii.  760 
Chelidonine,  ii.  760 
Chelidoninic  acid,  ii.  760 
Chelidonium,  ii.  760 

majus,  ii.  760 
Cheloid,  v.  302 ;  and  see  Keloid 
Chelytus  eruditus,  i.  435 
Chemist,  duties  of,  in  cases  of  sus- 
pected poisoning,  vi.  692 
Chemotaxis,  i.  682;  ii.  762;  iv.  844; 
V.  8 
negative,  i.  682;  ii.  763;  iv.  844; 

V.  8 
positive,  i.  682;  ii.  763;  iv.  844; 
V.  8 
Chenopodium,  viii.  315 
ambrosioides,  viii.  315 
anthelminticum,  viii.  315 
oil  of,  used  for  round  worm,  i. 
362 
Chequen,  ii.  803 
Cherry,  black,  i.  741 
laurel,  i.  737 

water,  poisoning  by,  iv.  785 
wild,  ii.  803 
Chervil,  sweet,  iv.  148 
Chest,  ii.  804 
alar,  ii.  811 

auscultation  of,  ii.  816 
immediate,  ii.  816 
mediate,  ii.  816 
bulging  of  wall  of,  ii.  814 
cobbler's,  ii.  811 
deformities  of,  ii.  804 
acquired,  ii.  807 
associated     with    paralytic 

affections,  ii.  808 
congenital,  ii.  804 
due  to  changes  in  thoracic 
and  abdominal  cavities,  ii. 
811 
due  to  lacing,  ii.  810 
due  to  static  conditions,  ii. 
807 
emphysema  of,  viii.  480 


Chest,  emphysematous,  ii.  814 
enlargement  of,  ii.  814 
exammation  of,  by  JiT-rays,  ii.  814 
form  of,  ii.  814 
funnel,  ii.  806 
gunshot  wounds  of,  iv.  452 
inspection  of,  ii.  814 
keeled,  ii.  810 
lines  of,  transverse,  ii.  812 

vertical,  ii.  812 
massage  of,  v.  695 
movements  of,  during  respira- 
tion, ii.  814 
normal,  ii.  814 

size  of,  ii.  814 
palpation,  ii.  815 
paralytic,  ii.  811 
percussion,  ii.  815 
immediate,  ii.  815 
mediate,  ii.  816 
phthinoid,  ii.  811 
phthisical,  ii.  811 
physical  examination  of,  ii.  812 
examination  of,  for  life  in- 
surance, V.  511 
pigeon,  ii.  810,  814 
rachitic,  ii.  810,  814 
r&les  in,  ii.  818 
regions  of,  anterior,  ii.  812 
lateral,  ii.  812 
posterior,  ii.  812 
relations  of  luog  to,  ii.  812 
retraction  of,  ii.  814 
rudimentary,  ii.  811 
sinking  in  of  wall  of,  ii.  814 
topography  of,  ii.  812 
Chestnut,  ii.  825 

horse,  poisonous  plant,  vi.  702 
Chewstick,  ii.  826 
Cheyne-Stokes    respiration,    iii. 
579 ;  vi.  953 
causes  of,  iii.  579 
Chicago,  111.,  ii.  826 
Chichancanab,  ii.  826 
Chichimequillas,  ii.  826 
Chichipico,  ii.  826 
Chicken,  hsemolymph  glands  of,  iv. 

469 
Chicken  hue,  Mexican,  v.  156 
Chicken  jelly,  how  to  make,  iii. 
454 
panada,  how  to  make,  iii.  454 
Chickenpoz,  ii.  826 

diagnosed  from    smallpox,    vii. 
249 
Chick's  Springs,  ii.  827 
Chicory,  ii.  828 
Chicque,  ii.  828 

Chiene's  method  of  brain  localiza- 
tion, ii.  405 
Chigger,  ii.  828 
Chigoe,  ii.  828;  v.  154 
Chilblain,  iii.  417;  iv.  531 
Childbed  fever,  vi.  793 
Child-birth,  see  Labor 

followed  by  blindness,  ii.  18 
Childhood,  ii.  829 ;  see  also  Infanta 

and  Children 
Child  labor,  injurious  influences  of, 

vi.  321 
Children,  see  also  Infants 
alimentary  tract  of,  ii.  880 
backward,  v.  150 
bones  in,  ii.  830 
clonic  blepharospasm  of,  ii.  6 
convulsions  in,  iii.  700 
crying,  significance   of,   in,  iii. 
884 


Children,  defective,  percentage  of, 
from  consangineous  marriages, 
iii.  257 

disease  in,  ii.  833 

pericarditis  in,  vi.  562 

development  of,  ii.  832 
mental,  ii.  832 

dosage  for,  iii.  551 

Cowling's  formula,  iii.  551 
Young's  formula,  iii.  551 

emotions  of,  ii.  832 

examination  of  nose  in,  vi.  109 

growth  of,  ii.  832;  iv.  419 

insanity  in,  v.  30 

intellect  of,  ii.  832 

intestinal  disease,  diet  in,  iii.  459 

kidneys  of,  ii.  831 

leprosy  in,  v.  845 

lymphatic  system  of,  ii.  831 

mortality  among,  ii.  884 

from  preparations  of  opium, 

vi.  389 
from   consanguineous  mar- 
riages, iii.  257 

myopia  in,  vi.  84 

myxGfdema  in.  vi.  87 

necrosis  of  jaw  in,  v.  254 

nervous  system  of,  ii.  881 

school  life  of,  ii.  833 

senses  of,  ii.  832 

skin  of,  ii.  829 

syphilitic  affections  of  the  ear 
in,  iii.  685 

teeth  of,  ii.  830 

urine  of,  ii.  831 

weak  foot  in,  iv.  204 

weight  of,  iv.  418 

vaginitis  in,  viii.  163 
Chile,  Pharmacopoeia  in,  vi.  582 
Chill,  congestive,  v.  679 
ChUlies,  ii.  653 
Chilodon  dentatus,  viii.  658 
Chilopoda.  v.  160 
Chimaphila,  vi.  638 

corymbosa,  vi.  638 

umbellata,  vi.  638 
Chimaphilin,  vi.  639 
Chimney -sweeps'    cancer   of   the 

scrotum,  ii.  682 
Chin^  itching  of,  in  asthma,  i.  584 
China,  Pharmacopoeia  in,  vi.  582 

pride  of,  i.  675 
Chinaberry  tree,  i.  675 
Chinaphtol,  ii.  834 
Chinaseptol,  ii.  834 
Chino,  el,  ii.  834 
Chinoidine,   iii.    88,   92;   and   see 

Cincho7ia 
Chinoline,  ii.  834 

tartrate,  ii.  834 
Chinoral,  iv.  426     • 
Chinosol,  ii.  885 

compound  powder  of,  ii.  886 
Chinovic  acid,  iii.  92 
Chinovin,  ill.  92 
Chique,  ii.  828 
Chirata,  ii.  835 
Chiratin,  ii.  885 
Chiretta,  ii.  835 
Chirol,  ii.  835 
Chittem  bark,  ii.  706 
Chittenango  Sulphur  Springs,  ii. 

835 
Chiuchi-ooca,  iii.  154 
Chloasma,  ii.  835 

diagnosed  from  erythrasma,  iv. 

uterinum,  iL  886;  vi.  684 
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Chloral,  n.  837 

akoboiat/r.  H.  %8Ni 
ainmMiium.  ii.  838 
cmmpbr/r,  ii.  838 
cyaobydrmie,  ii.  838 
cjanbydrio,  ii.  838 
foimftmirJe.   as  a  bypDOtIc,  It. 

815 
bjdnue,  an  a  germicide,  ir.  332 
aft  a  bypDotic,  ir.  875 
butyl,  ii.  529 
crot'oD,  ii.  5^ 
deatb  frr>m.  pnatmoitemap- 

peanuices.  i.  9M 
etJerrt  of.  on  body  tcfrnpeia- 

tare.  ii.  571 
elFect  of.  on  ffletua,  vi.  279 
U>xSit:fAf9^y  of,  ii.  837 
hydrrjcyanin,  ii.  H9S 
byporleirmatic  use  of,  iv.  821 
uretiiaDe.  viii.  11 
Chloral  amid,  iii,  1 

aft  a  bypnotic.  itr.  815 
Chloralixmd,  iiL  1 
ChloraloM,  ii.  838 

M4  a  bypnotic.  ir.  818 
Chloraloxixnea,  ii.  838 
Chlorate,  potaMium.  vi,  745 

ftrxiium.  vii.  258 
Chlorates,  infliieDce  of.  upon  bsmo- 
jiplobin.  iii  2 
poMrininn^  by.  iii.  1 
Chlor-ethylidme,  iv.  15 
Chloretone,  i.  321 

as  a  bypnotic,  iv.  818 
Chloriden,  iv.  15 
Chlorides,  iii.  3 
io  urine,  viii.  53 

U^tft  for,  viii.  53 
mercur-ammonium,  ▼.  755 
fTMLTcurio,  v.  753 
nKTriiroiis,  V.  751 
mild.  V.  751 
of  Ijarium,  i.  734 
of  bromine,  ii.  487 
of  ^old  and  s^Kiium,  iv.  897 
of  iron.  v.  227 
of  limr-,  iii.  0 

HH  a  (lerxlorant,  iii.  411 
as  a  disinfectant,  iii.  503 
of  rn'Trurv.  v.  751,  75.'i 
of  zinc,  viii.  Z'<iH 

as  a  (lco<l(inint,  iii.  412 
uws  of.  in  medicine,  iii.  8 
Chlorinated  lime,  iii.  0 

wKla,  iii.  ii 
Chlorine,  iii.  5 

antidotal  value?  of.  i.  373 

JIM  a  deodorant,  iii.  41 1 

ajH  a  disiufeetant.  i.  iSHH;  iii.  497 

an  a  L'ermieide-.  iv,  :j|J2 

in  water,  viii.  2Hr» 

lliera[>eiitie  uses  (»f,  iii.  5 

wat<r,  iii.  r> 

as  an  antidote,  i.  37;{ 
Chlorion  ceerulium,  v.  107,  168 
Chlorobrom,  iii.  <> 
Chloro- carbon,  ii.  (505 
Chlorocruorin,  an  animal  pigment, 

iii.  a-i.*) 
Chlorodyne,  i.  301 ;  iii.  0 
composition  of,  i,  301 
Chloroform,   i.   291;  iii.  7;  and  see 
AtKt'HlhtHia 
administnition  of,  iii.  9,  18 
as  a  i^ermicide,  iv.  332 
us  uu  anodyne,  i.  861 ;  iii.  7 


Chlortrfbrm  as  an  anthelmintic^  L 


clinical  evidence  regarding,  in.  25 
deatb  from,  cause  of.  L  ^5 

post-mortem  appeacaDcea,  i 

elFecta  of.  on  fcttos.  vi  279 
on  bean's  action,  i.  297 

fatalities,  analysis  of.  iii  28 

metbyl,  v.  781 

narcf«is.  stages  of.  L  295 

possibility  of  admiikistering  to 
sleeping  person,  without 
awakening.  iiL  9 

to  cbeck  a  cbili.  i.  378 

trixicoloej'  of.  iii.  9 

water,  iii.  9 
Chlorol,  iii.  25 
Chloroma,  HL  25;  vii.  37,  907 

of  orbit,  iv.  115 
Chlorophenol  salicylate,  iii.  28 
Chlorophyll,  pigment,  iii.  225 
Chloropsia,  viii.  732 
Chlorosis,  iii.  26 

an  autointoxication  due  to  co- 
pnemia.  i.  644 

blood  in,  ii.  69;  iii.  26 

definition  of.  iii.  26 

differential  diagnosis  of.  iii.  26 

effect  of  iron  in.  v.  221 

Egyptian,  vi.  220 

patbology  of,  iii.  27 

symptomatology  of,  iii.  26 

treatment  of.  iii.  28 
Chlor-salol,  iii  28 
Chocolate,  ii.  531 

as  beverage  for  soldiers,  v.  805 

custard,  bow  to  make,  iii.  455 
Choke  damp,  i.  155;  ii.  659 
Choked  disc,  ii.  265 

symptom  of  intnicranial  tumors, 
ii.  437 
Cholcemia,  i.  646;  v.  536 

drowsiness  in,  iii.  560 

due  to  auti)iDtoxication,  i.  646 
Cholangites,  iii.  28 

effect  of,  on  bile  secretion,  vii.  98 

tijerapeutic  uses  of,  iii.  32 
Cholan^tis,  iv.  292 

differential  diagnosis  of,  v.  535 
Cholecystectomy,  v.  559 
Cholecystenterostomy,  v.  559 
Cholecystitis,  iv.  29*2 
Cholecystostomy,  v.  558 

ideal,  v.  559 
Choledochotomy,  v.  559 
Cholelithiasis,    differential     diag- 
nosis. V.  535 

surgical  treatment  of,  v.  558 
Cholera,  algid,  viii.  383.  392 
Cholera,  Asiatic,  viii.  8^3;  seealso 

Atfititir  rlu/Uni 
amon;;  troops,  ii.  572 
bacterioloLneal  diairnosisof.  viii. 

441 
due  to  milk,  v.  836 
epitlrmies  of.  viii.  3H4 
erythema  in.  iv.  7 
liow  lo  jivoid.  in  eamj>.  v.  813 
pathology  of.  viii.  3V»4 
period  of  incul)ation.  viii.  390 
prophylaxis,  viii.  400 
quarantine  in.  vi,  S24 

di>inle(tion  of  ve.ssels,  vi. 
H25 
serum  theiapy  in.  vii.  134 
somatic  conditions,  viii.  390 
spirillum  of,  i.  719;  viii.  394 


Cholera,  Asiatic,  spirillum  of,  bac- 
teriology of.  i  714 

symptoms.  viiL  3512 

synonym*.  \i.\L  3^3 

tran$pi>rtability  and   means  <by 
wbich  it  is  transported,  viii.  3^ 

tn^rnvirnt.  viii.  396 
Cholera,  asphyctic,  viii.  392 
Cholera,  epidemic,  viii.  383  ;  see 

also  Cft*A^r-i.  At^Aitir 
Cholera  gravis,  viiL  392 
Cholera,  hog,  detection  of.  v.  727 
Cholera  infantum,  iiL  33,  439,  444 

cold  in.  iii.  195 

diagnosis,  iii.  35 

etioiogry.  iii.  33 

morb^  anatomy.  iiL  34 

patbology,  iiL  444 

prognosis,  iii.  35 

symptoms,  iii.  ^ 

treatment,  iii.  35.  448 
Cholera  in  new-bom,  vi.  278 
Cholera,  malignant,  viiL  'St<^ 
Cholera  morbus,  iii.  439 
Cholera,  summer,  iii.  33 
Choleraic   diarrhoea,  iii.  3:3 :  viii. 

391 
Cholerine,  viii.  383,  391 :  see  also 

Chvf^ra.  A  in  a  tic 
Cholesteatoma,  iii.  36:  \iL  721 

(►f  middle  ear.  iiL  629 
Cholesterin,  i.  7^:  iii.  37 

a  degeneration,  iii.  395 

cr3'stals  in  faeces,  iv.  128 

deposit,  iii.  397 

in  urine,  viii.  51 

tests  for.  viii.  52 

laminated,  in  gall  stones,  iii.  229 

pure,  in  gall  stones,  iii.  229 

source  of.  in  bile,  iii.  229 
Cholin,  ptomaln,  vi.  786 
Choline,  iii.  37 
Chondro-adenoma  of  tbe  conjunc- 

tiva.  iv.  109 
Chondro-coracoid  muscle,  vi.  51 
Chondrodendron  tomentosum,  vi. 
50S 

Chondrodystrophia,  viii.  424 
Chondro-epitrochlearis    muscle, 

vi.  49 
Chondroglossus  muscle,  vi.  47 
Chondrolipoma,  viii.  568 
Chondroma,  iii.  38;  vii.  907 

detiuition,  iii.  38 

dia«;nosis.  iii.  40 

etiology,  iii.  40 

mode  of  growth,  iii.  39 

of  hand  and  finger,  iv.  501 

of  kidney,  v.  323 

of  nose,  vi.  140 

of  periosteum,  vi.  569 

osteo  ,  iii.  40 

osteoid,  of  periosteum,  vi.  569 

situation,  iii.  39 

structure,  iii.  38 

varieties,  iii.  38 
Chondrosarcoma,  vii.  34,  907 
Chondrus,  vi.  1 

crispus.  vi.  1 
Chopart^s  method  of  amputation  of 

foot.  i.  257 
Chorda  dorsalis,  see  yotochord 
Chorda  tympani  nerve,  fold  of  mu- 
cous membrane  enclosing  the,  iiL 
5S4 
Chorda  venerea,  iii.  40 
Chordae  tendinen,  iv.  569 
Ohordee,  iii.  40 
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Ciliary  bodj* 

Chorditis  nodosa,  v.  416 

Choroid,  detachment  of  the,  iii.  68 

Chromosomes,  functions  of,  iii.  75 

tuberosa,  v.  416 

diseases  of,  iii.  62 

Chronic-progressive  bulbar  pal- 

Chordoma, iii.  41 ;  vii.  907 

granuloma  of,  vi.  Ill 

sy,  vi.  66 

Chorea,  iii.  41 

hemorrhage  of,  iii.  69 

Chrosperma  muscntoziciun,  poi- 

adult, iii.  43;  v.  101 

hypertemia  of,  iii.  64 

sonous  plant,  vi.  704 

associated  with  epilepsy,  iii.  44 

with  insanity,  iii.  43 
chronic  progressive,  v.  101 

intlammation    of,    iii.    64;    see 

Chrysanthemum  carneum,  v.  151 

Choroiditis 

cocci neum,  v.  151 

malignant  tumors  of,  iv.  Ill 

parthenium,  ii.  795 

complications  of,  iii.  43 

non-inflammatory  affections   of 

roseum,  v.  151 

diagnosis,  iii.  46 

the,  iii.  68 

Chrysarobin,  iii.  75 

effect  of  ma.s8age  in,  v.  697 

perforating  wounds  of,  iii.  69 

ointment,  iii.  76 

etiology,  iii.  43 

pigment  in,  iii.  63 

triacetate,  iv.  19 

hand  m,  iv.  533 

rarefaction  of  the,  iii.  69 

Chrysarobinum,  iii.  75 

hereditary,  v.  101 

rupture  of  the,  iii.  69;  iv.  104 

Chrysoidin,  iii.  76 

Huntington's,  v.  101 

sarcoma  of,  iv.  Ill 

Chrysophanic  acid,  iii.  76;  vi.  974 

hysterical,  iii.  43 

traumatism  of,  iii.  69 

Chrysotoxin,  iv.  2 

in  pregnancy,  iii.  43 

tuberculosis  of,  iii.  67 

Chucandiro,  iii.  76 

insaniens,  v.  100.  104 

tumors  of  the,  iv.  Ill 

Churrus,  ii.  647 

of  larynx,  v.  429 

wounds  of.  iii.  69 

Chyle,  iii.  76;  v.  617 

pathology,  iii.  44 

Choroiditis,  iii.  64 

and  lymph  compared,  iii.  76 

prognosis,  iii.  45 

areolaris,  iii.  65 

and  serum  compared,  iii.  76 

relation  to  heart  disease,  iii.  43 

causes,  iii.  64 

composition  of,  v.  618 

to  rheumatism,  iii.  42 

course,  iii.  64 

Chyliform  transudate,  iii.  78 

saturnine,  iii.  44 

diffuse,  iii.  65 

Chylocele,  vii.  188 

symptoms,  iii.  41 

disseminate,  iii.  65 

Chylopericardium,  iii.  78 

treatment,  iii.  46 

embolic,  iii.  66 

Chylothorax,  iii.  78;  v.  666;  viii. 

varieties,  iii.  41 

guttate,  iii.  65 

463 

Choreic  movements,  cause  of,  iii. 

hemorrhagic,  iii.  68 

etiology,  viii.  463 

276 

metastatic,  iii.  67 

prognosis,  viii.  464 

Choriocapillaris,  iii.  63 

myopica  as  cause  of  blindness. 

symptomatology,  viii.  464 

Choriocarcinoma,  vii.  595 

ii.  10 

treatment,  viii.  464 

Chorio-epithelioma,  iii.  61 

pathology,  iii.  64 

Chylous  ascites,  iii.  78.  79 

Chorion,  iii.  47;  vi.  448;  see  also 

plastic,  iii.  67 

transudate,  iii.  78 

Placenta 

seroplastic,  iii.  64 

Chyluria,  iii.  81 

anaemia  of,  iii.  53 

superficial  senile,  iii.  69 

Chyme,  iii.  82 

atelectasis  of.  iii.  60 

suppurative,  iii.  67 

changes  in,  in  duodenum,  iii.  88 

calcification  of.  iii.  57 

symptoms,  iii.  64 

in  stomach,  iii.  83 

circulatory  changes  in,  iii.  53 

syphilitic,  vii.  620 

effect  on  bile,  iii.  85 

connective-tissue  tumors  of,  iii. 

treatment,  iii.  64 

factors  determining  composition 

61 

Chorologry,  i.  759 

Chorophilus  ferianim,  gastrula  of, 

of,  iii.  82 

cysts  of.  iii.  60.  62,  349 

Chymosin,  vi.  892 

degeneration  in.  amyloid,  iii.  57 

iv.  312 

Chytridiales,  iv.  278 

fatty,  iii.  57 

Christembine,  iii.  788 

Cibotium,  iii.  86 ;  iv.  148 

fibrinoid,  iii.  57 

Christmas  rose,  iv.  626 

djambianum,  iii.  86 

hyaline,  iii.  57 

Chroatol,  iii.  69 

Cicada,  v.  160 

myxomatous,  iii.  57 

Chromates  in  milk,  detection   of. 

Cicatrices  on  recruits,  vi.  851 

development  of,  iii.  48 

v.  840 

stenosis  of  larynx  from,  v.  440 

diseases  of,  iii.  52 

poisoning  by,  iii.  71 

treatment,  v.  442 

relation  to  eclampsia,  iii.  62 

Chromatin,  ii.  762 

Cicatricial   contraction,  amputa- 

endarteritis of,  iii.  59 

Chromatolysis,  v.  301 ;  vi.  201 ;  and 

tion  for,  i.  237 

frondosum,  iii.  49 

see  Karyolynis 

of  hand,  iv.  508 

hemorrhage  of,  iii.  53 

Chromatophile  granules,  vi.  286 

Cicatrix,  iii.  86 

hypercemia  of,  iii.  53 

Chromatophores,  vi.  634 

contractions  of,  iii.  87 

inflammation  of,  iii.  58 

Chromatophoroma,  vii.  37 

degenerative  changes  in,  iii.  87 
inflammations  in.  iii.  87 

moles  of,  iii.  60 

Chromatopsia,  viii.  732 

myxoma  of,  vi.  88 

causes,  viii.  732 

structure  of.  iii.  86 

parasites  of,  iii.  63 

toxic,  viii.  732 

tumors  of,  iii.  87 

pathological,  iii.  52 

varieties,  viii.  732 

Cicatrization,  iv.  413 

periarteritis  of,  iii.  59 

Chromatoptometry,  vi.  398 

process  of,  iv.  411 

pigmentation  of,  iii.  57 

Chromic  acid,   iii.  70 

Cichoriacen,  ii.  622 

syphilis  of,  iii.  59 

as  a  caustic,  ii.  757 

Cichoriiim,  ii.  828 

tumors  of,  iii.  60 

as  a  germicide,  iv.  332 

intybus,  ii.  828 

villi  of,  iii.  48 

poisoning  by,  iii.  71 

Cicuta,  iii.  238;  vi.  701,  703 

Chorionitis,  iii.  58 

Chromidrosis,  iii.  70 

maculata,  vi.  703 

interstitial,  iii.  59 

Chromium,  iii.  70 

poisoning  by,  vi.  702 

Chorioretinitis  centralis,  iii.  69 

compounds  of,  uses  of,  iii.  70 

Cicutine,  iii.  239 

pigmentosa,  iii.  69 

poisoning  by,  iii.  72 
poisoning  by.  iii.  70,  72 

Cider,  i.  169 

syphilitica,  iii.  64 

Cienega,  iii.  87 

Choroid,  iii.  62;  iv.  72 

trioxide,  iii.  70 

Cienega  de  Mata,  iii.  87 

atrophy  of,  accompanying  reti- 

Chromocytometer of  Bizzozero,  ii. 

Cigarettes,  effects  of,  vii.  789 

nitis  proliferans,  iii.  69 

51 

Cigars,  effects  of,  vii.  789 
CiUa,  iii.  271 

benign  tumors  of,  iv.  Ill 

ChrOmogens,  pigments,  iii.  223 

blood  supply  of,  iii.  63 

Chromophytosis,  vii.  783;  and  see 

movements  of,  iii.  855 

capillary  network  of,  iv.  73 

Tinea  versicolor 

Ciliary  arteries,  iv.  73 

carcinoma.  metAstAtic,  of,  iv.  112 

diagnosed  from  erythrasma,  iv. 

Ciliary  body,  iv.  73 

coloboma  of,  iii.  63 

10 

adenoma  of,  iv.  110 

congenitAl  anomalies  of,  iii.  68 

Chromoplasts,  iii.  72 

benign  tumors  of,  iv.  110 

cystoid  formations  in,  i v.  Ill 

Chromosomes,  ii.  764;  iii.  72 

cysts  of,  iv.  Ill 
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Ciliary  body,  malignant  tumors  of, 
IV.  Ill 

myoma  of.  iv.  110 

sarcoma  of,  iv.  Ill 

tumors  of,  iv.  110 
Ciliary  body  of  brain,  ii.  162 
Ciliary  movement,  ii.  762;  iii.  271 

character  of,  iii.  272 
Ciliary  muscle,  iv.  74 

paralysis  of,  iv.  99 
Ciliary  nerves,  iv.  73 
Ciliary  plexus,  iv.  74 
Ciliary  process,  iv.  74 
Ciliary  region,  cuts  and  punctures 

in,  iv.  102 
Ciliary  rin^,  iv.  74 
Ciliated  epitiielium,  iii.  855 
Cimecidce,  v.  155 
Cimex  lectularius,  v.  155,  156 
Cimicifu^a,  iii  87 

racoiuosji,  iii.  87 
Cinchamidine,  iii.  92 
Cinchocerotin,  iii.  92 
Cinchona,  iii.  88 

acids,  iii.  92 

action  and  use  of,  iii.  90 

alkaloids,  iii.  89,  91,  92 

antiperiodic  action  of,  i.  877 

calisaya,  iii.  88 

composition,  iii.  89 

description  of,  iii.  88 

ledgeriana,  iii.  88 

official  alkaloids  of,  iii.  89 

officinalis,  iii.  88 

pale,  iii.  92 

red,  iii.  89 

remigia.  iii.  92 

rubra,  iii.  89 

succirubra,  iii.  88,  89 

unofficial  barks,  iii.  92 
Cinchonic  acid,  iii.  92 
Cinchonidine,  iii.  92 

sulplmte.  iii.  91 
Cinchonina,  iii.  91 
Cinchonine,  iii.  91 

iodosulpliate  of,  v.  210 
Cinchonism,  iii.  91 ;  vi.  827 
Cinchotannic  acid,  iii.  9*2 
Cincinnati,  iii.  92 
Cincinnati  Artesian  Well,  iii.  93 
Cineol,  iv.  15 
Cinnabar,  v.  750 
Cinnamates,  iii.  03 
Cinnamic  jicid,  iii   93 

aldcliydc.  iii.  9"» 
Cinnamodendron   corticosum,  ii. 

Cinnamomum,  iii.  93 

cainpliora.  ii.  022 

cassia,  iii.  93 

saiffonicinn,  iii.  94 

zcylanicuin,  iii.  03 
Cinnamon,  iii.  93 

action  and  uses,  iii.  94 

cassia,  iii.  93 

Ccvlon,  iii.  93 

*  ' 

Chinese,  iii.  94 

composition,  iii.  94 

God's,  iii   94 

oil  of,  iii.  94 
>repanition,  iii.  94 
iaigon.  iii.  94 

uses,  iii.  94 

wild.  ii.  640 
Cinnamvl-meta-cresol,  iv.  688 
Circle  of  least  confusion,  i.  591 
Circle  of  Willis,  ii.  251 
Circles  of  difiUsion,  iv.  85 


§; 


Circular  sinus,  anomalies  of,  viii. 

204 
Circulation,  disorders  of  the,  diet 
in,  iii.  460 
due  to  occupations,  vi.  820 
in  cretinism,  iv.  393 
in  diabetes  mellitus,  iii.  429 
in  hysteria,  iv.  833 
in  insanity,  v.  53 
in  myelogenous  leukaemia,  v.  499 
in  pregnancy,  iv.  340,  346 
in  the  paratliyroid  glands,   vi. 
507 
Circulation,   lymphatic,  disturb- 
ances of.  iii.  124 
Circulation  of  the  blood,  iii.  95 
action  of  anaesthetics  on.  i.  295 
of  autipyrin  on,  i.  380 
of  camphor  on,  ii.  696 
of  cocaine  on,  iii.  158 
of  digitalis  on,  ii.  697,  701 
changes  in,  at  birth,  iv,  856 
cessation  of,  at  death,  iii.  376 
comparative  anatomy,  iii.  95 
control  of,  in  amputations,  i.  289 
effect  of  starvation  on,  vii.  442 
of  vaso-motor  nerves  on,  iii. 

115 
of  veno-motor  nerves  on,  iii. 
116 
gradual  failure  of,   a  cause  of 

death,  iii.  377 
in  infancy,  iv.  857 
in  insanity,  v.  53 
mechanics  of,  iii.  96 
pathology  of,  iii.  118 
relation  of  pulmonary  to  sys- 
temic, iii.  103 
time  of,  iii   102 
velocity  of,  iii.  100 
Circulatory  chants  in  the  chor- 
ion, iii.  53 
Circulatory  organs,  malformations 

of,  vii.  700 
Circumcision,  iii.  124 

indications  for.  iii.  126 
Circumflex  artery,  external,  anom- 
alies of,  i.  535 
internal,  vii.  739 

anomalies  of,  i.  535 
Circumflex  iliac  artery,  anomalies 
of.  i.531 
snprrficial.  vii.  730 
Circumflex  iliac  vein,  superficial, 

vii.  rM\ 
Circuminsular  fissure,  ii.  201 
Circumscription,  celian.  ii.  151 
Cirrhosis  ln|)aiis  anthracotica,    v. 
547 
of  liver,  v.  543 

atrophic,  v.  544.  54S 
Hanoi's,  v.  547 
hypertrophic,  v.  545.  549 
Ijjicnncc's.  v.  544,  548 
obstnu'tive  biliary,  v.  540 
jii^rnientary.  v.  547 
of  ovary,  vi.  433 
Cissampelbs  pareira,  vi.  509 
Cisterna  ainbicns.  ii.  212 
intercruralis,  ii.  212 
mairna,  ii.  212,  210 
Cistemas  of  arachnoid,  ii.  216 
Cistus  eretieus,  v.  403 
cyprius.  v.  403 
lac  Ian  i  ferns,  v.  403 
Citral,  iii.  120 
Citrate  of  iron,  v.  226 

of  iron  and  ammonium,  v.  226 


Citrate  of  iron  and  quinine,  iii.  90; 
V.  226 
soluble,  iii.  90 

of  iron  and  strychrine,  v.  226; 
vii.  543 

of  lithium,  v.  518 

of  magnesium,  v.  673 

of  potassium,  vi.  743 

of  silver,  vii.  216 
Citric  acid,  iii.  126 

germicidal  action  of,  iv.  383 
Citrine  ointment,  v.  755 
Citron,  iii.  127 
Citronella  grass,  iii.  126 

oil.  iii.  126 
CitroneUol,  vi.  1000 
Citrophen,  iii.  127 
Citrullus  colocynthis,  iii.  200 
Citrus,  iii.  127 

acida,  iii.  127 

amara,  iii.  127 

aurantium,  iii.  127;  vi.  398 

bergamia,  i.  747 ;  iii.  127 

cedra,  iii.  127 

decumana,  iii.  127 

limetta,  iii.  127 

limonum,  iii.  127 

medica.  iii.  127 

nobilis,  iii.  127 

vulgaris,  vi.  398 
Civet,  iii.  127 
Civil  incapacity,  iii.  127 
Civil  state,  bearing  of,  on  insanity, 

V.  30 
Civilization  as  a  cause  of  insanitv. 

V.  29 
Cladocoelium  gi^anteum,  vii.  806 

he  pat  i  cum,  vii.  865 
Clams  as  food  for  invalids,  iii.  455 
Clap,  iv.  398;  and  see  (hmorrJum 
Claremonde  Chalybeate  Springy, 

iii.  129 
Clarendon  Springs,  iii.  129 
Clark's  Red  Cross  Mineral  Well, 

iii.  129 
Clark's     Riverside      Mineral 

Springs,  iii.  130 
Clarke's  rule  for  dosage,  iii.  551 
Classification  an  evidence  of  evo- 
lution, iv.  20 
Clastothrix,  i.  005 
Claustrum,  lesions  of,  diagnosis,  ii. 

280 
Clavariaceae,  iv.  286 
Claviceps  purpurea,  iv.  1 
Clavicle,  absence  of.  ii.  806;  iii.  130 

deformity  of.  ii.  H06;  iii.  130 

diseases  of,  iii.  130 

dislocation  of.  iii   514 

excision  of,  iii.  130 

fnuture  of.  iv.  258 

fractured,  by  coughing,  iii.  302 
in  utero'  iii.  130 

neophisms  of,  iii.  130 

operative  ])rocedures  on,  iii.  130 

surgery  of  the.  iii.  130 

tenipomry  resection  of,  iii.  130 

tmuniatisms  of.  iii.  ISO 
Clavus,  see  Headache,  iv.  548 
Claw-hand,  iv.  531 
Cleanliness  in  cam]),  essential,  v. 
H12.  H13 

l)ro|)hylactic  against  industrial 
diseases,  vi.  327 
Clear  Creek  Springs,  iii.  181 
Cleavage,  lines  of,  in  skin,  viii.  671 
Cleft  palate,  iii.  131 

acquired,  iii.  184 
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Cleft  palate,  congenital,  iii.  182 

detinition  of,  iii.  181 

operation  for,  Iii.  134 

patliology,  iii.  131 

training  tlie  voice  after  closure 
of.  iii.  136 

treatment  of,  iii.  136 
Clefts,  branchial,  ii.  459;  vi.  200 

facial,  vii.  700 

labio-maxillary,  vii.  700 

nasal,  vii.  701 

of  laws,  vii.  700 

of  lips,  vii.  700 

of  palate,  vii.  700 

subumbilical,  vii.  703 
Cleido-cervicalis  muscle,  vi.  40 
Gleido-epitrochlearis  muscle,  vi. 

51 
Cleido-hyoid  muscle,  vi.  45 
Cleido-mastoid  muscle,  vi.  44 
Cleido-occipital  muscle,  vi.  44 
Clergyman's     sore     throat,    see 

Pharyngitis,  chronic  follicular 
Cleveland,  iii.  136 
Click,  mucous,  vi.  888 
Clifton  Sprinj^s,  iii.  186 
Climacteric,  ii.  798 

ami  iusanity.  v.  31,  116 
Climate,  iii.  137;  see  bXso  Acdimati- 
zaiion  ;  Altitudes,  high;  Health 
resorts 

aerophysical,  iii.  144 

alpine,  i.  202 

and  animals,  iii.  147 

and  disease,  iii.  147 

and  man,  i.  149;  iii.  146 

and  vegetation,  iii.  148 

arctic,  iii.  144 

artificial,  iii.  144 

as  factor  in  insanitv,  v.  80 

as  influencing  blinaness,  Ii.  7 

as  modifj^ing  factor  of    meno- 
pause, li.  798 

astronomical,  iii.  144 

continental,  iii.  144 

desert,  iii.  144 

difference  between  weather  and, 
iii.  137 

dosage  modified  by,  iii.  551 

effect  of  temperature  on,  i.  149; 
iii.  141 

elements  of,  iii.  141 

factors  of,  iii  187,  188 

geographical,  iii.  144 

high  altitude,  i.  202 

hill,  iii.  144 

influence  of,  on  blindness,  ii.  7 
on  dysentery,  iii.  567 
on  nutrition,  vi.  177 

in  pulmonary  tuberculosis,  v.  604 

insular,  iii.  144 

island,  iv.  563 

land,  iii.  144 

littoral,  iii.  144 

marine,  iv.  563 

mountain,  iii.  144 

oceanic,  iii.  144 

of  Aberystwith,  Wales,  i.  89 

of  Aiken,  i.  144 

of  Aiaccio,  i.  162 

of  Alaska,  viii.  848 

of  Alassio,  i.  164 

of  Algiers,  i.  170 

of  Alicante,  i.  173 

of  Arcachon,  i.  488 

of  Arco,  i.  489 

of  Arizona,  i.  449;  viii.  337 

of  Arosa,  i.  521 
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Climate  of  Asheville,  N.  C,  i.  571 
of  Atlantic  City,  i.  600 
of  Augusta,  Ga.,  i.  688 
of  Australia,  i.  640 
of  Azores,  the,  i.  676 
of  Baden-Baden,  viii.  404 
of  Bahamas,  vi.  149 
of  Baltimore,  i.  725 
of  Banff  Hot  Springs,  i.  782 
of  Barbados,  i.  733 
of  Bath,  England,  i.  786 
of  Bcrck-sur-Mer,  i.  747 
of  Berkshire  Hills,  i.  748 
of  Bermudas,  i.  749 
of  Bethlehem,  N.  H.,  i.  750 
of  Biarritz,  i.  752 
of  Biskra,  i.  760 
of  Bla(;k  Forest,  the,  Germany, 

viii.  404 
of  Block  Island,  ii.  15 
of  Boeme,  Tex.,  ii.  118 
of  Bordighera,  ii.  129 
of  Boston,  ii.  131 
of  Boulder,  Col.,  ii.  182;  iii.  218 
of  Bournemouth,  ii.  132 
of  Brownsville,  Tex.,  ii.  498 
of  Brunswick,  Me.,  vi.  488 
of  Burlington,  Vt.,  ii.  517 
of  Cairo,  Egypt,  iii.  727 
of  California,  Southern,  ii.  553 

littoral,  vii.  20 
of  Camden,  8.  C,  ii.  571 
of  Canary  Islands,  ii.  624 
of  Cannes,  ii.  649 
of  Cape  Cod,  vi.  97 
of  Cape  May,  N.  J.,  ii.  652 
of  Cedar  Keys,  ii.  759 
of  Channel  Islands,  iv.426 
of  Charleston,  S.  C,  ii.  801 
of  Chattanooga.  Tenn.,  ii.  802 
of  Chicago,  ii.  826 
of  Cincinnati,  iii.  92 
of  Cleveland,  iii.  186 
of  Colorado,  iii.  218 
of  Colorado  Springs,  iii.  219 
of  Corsica,  i.  162 
of  Costebelle,  iv.  798 
of  Cuba,  iii.  385 
of  Davos,  iii.  353 
of  Denver,  iii.  408 
of  Des  Moines,  iii.  427 
of  Detroit,  iii.  427 
of  Dublin,  N.  H.,  iii.  562 
of  Eastport,  Me.,  iii.  698 
of  Egypt,  iii.  727 
of  Engadine,  Upper,  iii.  826 
of  Florida,  iv.  158 
of  Fort  Bayard,  vi.  288 
of  Glen  wood  Springs,  iii.  222 
of  Grasse,  iv.  418 
of  Glion.  V.  859 
of  Guernsey,  iv.  426 
of  Halifax,  vi.  301 
of  Hastings,  iv.  539 
of  Hawaii,  iv.  541 
of  Hy6res,  iv.  793 
of  Indianapolis,  iv.  855 
of  Isle  of  Wight,  viii.  219 
of  Jacksonville,  iv.  159;  v.  240 
of  Jamaica,  v.  241 
of  Jersey,  iv.  426 
of  Jupiter,  Fla.,  iv.  159 
of  Key  West,  iv.  160 
of  Lake  wood,  v.  404 
of  Las  Cruces,  vi.  284 
of  Las  Palmas,  ii.  625 
of  Las  Vegas,  vi.  282 
of  Lausanne,  viii.  284 


Climate  of  I^s  Avants,  v.  858 
of  Ley  sin,  Switzerland,  v.  504 
of  Lil)erty,  N.  Y.,  v.  505 
of  Los  Angeles,  ii.  554 ;  v.  572 
of  Luxor,  iii.  729 
of  Madeira,  v.  670 
of  Manilla,  v.  688 
of  Manitoba  (Winnipeg),  viii.  812 
of  Margate,  England,  vi.  888 
of  Marietta,  Ga.,  v.  693 
of  Martha's  Viuejrard,  vi.  99 
of  Melbourne,  viii.  286 
of  Mentone,  v.  745 ;  viii.  494 
of  Meran,  v.  748 
of  Mexico,  V.  787 
of  Monaco,  v.  854 
of  Monte  Carlo,  v.  854 
of  Monterey,  Cal.,  v.  855 
of  Montreal,  v.  856 
of  Montreux,  v.  857 
of  Mount  Desert  Island,  vi.  2 
of  Nantucket,  vi.  97 
of  Nassau,  vi.  149 
of  Nervi,  viii.  588 
of  New  Mexico,  vi.  281 
of  New  Orleans,  vi.  284 
of  New  York  City,  vi.  287 
of  Newport,  R.  L,  vi.  349 
of  Newport  News,  vi.  288 
of  Nice,  vi.  288 
of  Norfolk,  Va.,  vi.  848 
of  Nova  Scotia,  vi.  801 
of  Ojai  Valley,  vi.  847 
of  Old  Point  Comfort,  vi.  847 
of  Orotana,  ii.  625 
of  Ospedaletti,  vi.  418 
of  Ottawa,  vi.  480 
of  Palm  Beach,  Fla.,  vi.  458 
of  Pasadena,  v.  572 
of  Pan,  vi  519 

of  Penzance,  England,  vi.  551 
of  Philadelphia,  vi.  609 
of  Philippines,  v.  688 
of  Pinehurst,  N.  C,  vi.  686 
of  Portland,  Me.,  vi.  787 
of  Portland,  Ore.,  vi.  787 
of  Porto  Rico,  vi.  740 
of  Portsmouth,  N.  H..  vi.  788 
of  Punta  Rasa,  Fla.,  iv.  159 
of  Ramsgate,  England,  vi.  888 
of  Redlands,  Cal.,  vi.  862 
of  Rio  de  Janeiro,  vi.  979 
of  Riverside,   Cal.,  ii.   554;  vL 

868 
of  Rochester,  vi.  980 
of  Royat-les-bains,  vi.  1001 
of  St.  Augustine,  Fla.,  vii.  4 
of  St.  Leonards,  England,  iv.  589 
of  St.  Louis,  vii.  5 
of  St.  Moritz,  iii.  825 
of  St.  Paul,  vii.  6 
of  Salt  Lake  City,  Utah,  vii.  16 
of  San  Antonio,  vii.  18 
of  San  Diego,  ii.  554 :  vii.  20 
of  San  Francisco,  vii.  24 
of  San  Juan,  Porto  Rico,  vi.  741 
of  San  Remo,  vii.  25 
of  Santa  Barbara,  ii.  554;  vii.  27 
of  Santa  Catalina,  vii.  28 
of  Santa  Fe,  vi.  282 
of  Scilly  Islands,  vi.  551 
of  Silver  City,  vi.  283 
of  Southern  California,  ii.  553 
of  Southern  Pines,  vi.  686 
of  Summerville,  i.  634:  vii.  564 
of  Tampa,  Fla.,  iv.  159:  vii.  636 
of  Taras-Schuls,  vii.  639 
ofTexas,vii.  729 
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Olimate  of  The  AdirondackB,  i.  126 

of  The  Alps,  i.  202 

of  The  Riviera,  vi.  979 

of  Thomasville,  vii.  748 

of  Toronto,  vii.  827 

of  Upper  Engadine,  iii.  825 

of  Ventnor,  viii.  219 

of  Vevey,  Switzerland,  viii.  288 

of  Vicksburg,  viii.  286 

of  Victoria,  viii.  286 

of  Virginia  Beach,  vi.  849 

of  Washington,  iii.  145;  vUi.  274 

of  Wiesen,  iii.  858 

of  Winnipeg,  viU.  812 

of  York  Beach,  vi.  789 

of  Yuma,  viii.  887 

physiological,  iii.  144 

plain,  iii.  144 

relative  to  tuberculosis,  iii.  268; 
iv.  565 

solar,  iii.  144 

special,  adapted  to  treatment  of 
special  diseases,  iv.  565 

suitable  for  various  diseases,  iv. 
565 

temperate,  iii.  144 

topographical,  iii.  144 

tropical,  iii.  144 

valley,  iii.  144 
Olimatic  treatment  of  special  dis- 
eases, iii.  565 
Olimatologry,  applied,  iii.  146 

classifications  of,  iii.  144 

comparative,  iii.  144 
Olimatotherapy,  iii.  147, 565;  v.  78 
Olimax  Springs,  iii.  148 
Olinodactyly,  iv.  496 
CUtocybe,  iv.  284 

cyatliiformis,  iv.  284 

fragrans,  iv.  284 

illudens,  iv.  284 

laccata,  iv.  284 
CUtopUue,  iv.  284 

orcella,  iv.  284 

prunulus,  iv.  284 
Olitoris,  anatomy  of,  vi.  568;  vii. 
171 

hypertrophy  of.  viii.  162 
ClivuB,  tumor  of,  iii.  41 
Cloaca,  persistence  of,  vii.  704 
Cloacas,  vi.  420 

Closets  responsible   for  spread  of 
ciK)lera,  viii.  357 

various  kinds  of,  iv.  762 
Closure  of  the  jaws,  v.  258 

permanent,  v.  259 

spasmodic,  v.  258 
Clot,  active,  in  aneurism,  i.  822 

passive,  in  aneurism,  i.  322 
Clothing    a    means    of   spreading 
cholera,  viii.  857 

as  a  means  of  infection,  iii.  504 

containing  arsenic,  poisoning  by, 
viii.  34>5 

disinfection  of,  iii.  497 

hygienic,  prophylactic  in  rhini- 
tis, vi.  Ill 

for  infants,  iv.  860 

for  soldiers,  v.  792 

in  pregnancy,  iv.  344 

proper,    prophylactic  in  indus- 
trial diseases,  vi.  827 

soiled  with  earth,  blood  stains 
on,  ii.  80 

to  render  waterproof,  v.  793 
Cloudy  swelling,  iii.  394 

of  muscle,  vi.  28 

of  neurones,  vi.  262 


Cloudy  swelling  of  placenta,  iii. 

56 
Clove  hitch/ iii.  510 
Clover,  red,  iii.  149 

sweet,  iii.  149 
tlloverdale    Lithia   Springs,  iii. 

149 
Clover-Hewett  gas  and  ether  in- 
haler, iii.  17 
Clover's  ether  inhaler,  iii.  16 

inhaler,  iii.  15,  18 
Cloves,  iii.  149 

oil  of,  iii.  150 
Clubbed  fingers,  iv.  498 
Club  foot,  iv.  216;  and  see  Talipes 
Club  hand,  iv.  496 
Coagulability  of  blood,  conditions 

af^tin^.  i.  825;  iii.  151 
Coagulation,  iii.  150 
by  ferments,  iii.  150 
by  heat,  iii.  150 
of  blood,  iii.  150 

function  of  platelets  in,  ii. 

88 
thne  of,  in  certain  diseases, 
ii.  62 
of  milk.  iii.  151 
of  muscle,  iii.  152 
Coagulation  necrosis,  vi.  208 
intercellular,  vi.  208 
intracellular,  vi.  208 
Coagulometer,  Wrieht's,  ii.  62 
Coal  dust,  effect  of    inhaling,  vi. 

824 
Coal  gas,  ii.  668 

action  of,  on  the  economy,  ii.  664 
composition  of,  ii.  668 
poisoning  by,  ii.  664 
Coal-tar  colors,   detection  of,  in 

milk,  V.  840 
Coat,  military,  v.  794 
Cobra  bite,  symptoms  of,  vi.  712 
Coca,  iii.  152 

action,  iii.  154 
Bolivian,  iii.  158 
Chiuchi-,  iii.  154 
composition,  iii.  154 
cultivation,  iii.  158 
definition,  ill.  152 
description,  iii.  154 
history,  iii.  153 
Huanuco,  iii.  153 
mania,  iii.  154 
origin,  iii.  158 
paralysis,  iii.  154 
reruvian,  iii.  153 
plant,  iii.  153 
production,  iii.  153 
Truxillo,  iii.  153 
varieties,  iii.  153,  154 
Yungas,  iii.  153 
Cocaine,  iii.  155 

action  of,  on  the  organism,  iii. 

158 
anaesthesia,  iii.  158 

first  introduction  of,  iii.  162 
spinal,  i.  289;  vii.  291 
contraindications  to,  v.  889 
as  anodyne,  i.  362 
as  digestant,  iii.  471 
as  local  ana?sthetic,  i.  286;  iii. 

158 
as  mydriatic,  vi.  71 
cheniical  constitution,  iii.  156 
compared  with  eucaine,  viii.  439 
dose,  iii.  162 

effect  on  body  temperature,  ii. 
571 


Cocaine  habit,  i.  290;  iii.  162:  v.  85 

hypodermatic  use  of,  iv.  820 

poisoning  by.*  i.  289 ;  iii.  100 

practical  uses  of,  iii.  158 

purity  of.  tests  for,  iii.  156 
Cocainism,  i.  290:  iii.  162;  y.  85 
Cocainization,  spinal,  vii.  291 
Cocci,  see  Bacteria 
Cocci  (cochineal),  iii.  164 
Coccidia^  viii.  649 
Coccidioides  immitis,  viii.  651 
Coccidium  bigeminum,  viii.  651 

hominis,  viii.  651 

oviforme,  viii.  650 

perforans,  viii.  651 
Coccius,  ophthalmoscope  of,  vi.  881 
Cocculus  indicus,  vi.  688 

toxicological,  iii.  162 
Coccus,  i.  680;  iii.  164 

cacti,  iii.  164 

ilecis.  iii.  164 

single,  i.  680 
Coccygeus  muscle,  anomalies  of» 

vi.  62 
Coccygodvnia,  iii.  168;  vi.  247 
Coccvx,  VI.  586 

development  of,  vi.  542 

dislocation  of,  iii.  528 

removal  of,  iii.  168 
Cochin  China  diarrhoea,  vi.  206 
Cochineal,  iii.  164 
Cochlea,  i.  620 

cupola  of,  i.  622 

membranous,  i.  621,  628 
Cochlear  nerve,  i.  681 

ramus,  i.  638 
Cochlearia  Armoracia,  iv.  787 
CociUana,  iii.  164 
Cock's  operation  of  perineal  sec- 
tion, viii.  24 
Cockle,  vi.  701 

corn,  vi.  701 

cow,  vi.  701 
Cocoa,  adulteration  of,  iv.  180 

butter,  ii.  581 
Cocoanut,  oil  of,  iii.  164 
Cocos  nucifera,  iii.  164 
Codeina,  iii.  164 
Codeine,  iii.  164;  vi.  885 

as  a  hypnotic,  iv.  815 

as  an  expectorant,  iv.  52 

hypodennatic  use  of,  iv.  820 
Cod-liver  oil,  iii.  165;  vii.  808 

action,  iii.  165 

administmtion,  iii.  166 

composition,  iii.  165 

uses,  iii.  165 
Coefftcient,  respiratory,  vi.  947 
Goelenterata,  respiration  in,  vi.  944 
Goeliac  axis,  i.  532 

aneurism  of,  i.  826 
Goeliac  ganglia,  vii.  578 
Goeliac  plexus,  vii.  578 
Coelio-hysterectomy,  ii.  544;  and 
see  Ctvmrean  section 

techniciue  of,  iv.  825 
Goeliolymph,  ii.  245 
Coelom,   comparative    development 
of  the,  iii.  166 

human,  development  of  the.  iii. 
171 

in  young  human  ova,  iii.  178 

obliteration  of  the  extra-embry- 
onic, iii.  187 
Coenogonimus  heterophyes,   vii. 

870 
Coffea  arabica,  ii.  545;  iii.  190 

liberica,  iii.  191 
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Coffee,  iii.  190 

CoUidin,  ptomaln,  vi.  788 

Colored  sweat,  see  Chromidrosis 

action  and  use  of,  iii.  190 

Collins'  dynamometer,  iii.  565 

Color-hearing,  iii.  608 

adulteration  of,  iii.  190;  iv.  180 

Collis'  operation  for  harelip,  iv.  588 

Color-index,  ii.  61 

amount  allowed  as  rations  for 

CoUodion,  iii.  298 

Coloring  matter,  see  Pigment 

soldiers,  v.  799 

blistering,  ii.  652;  iii.  298 

animal,  iii.  223 

as  beverage  for  soldiers,  v.  805 

cantharidal,  ii.  652;  iii.  298 

chemical  and  physical  prop- 

composition, iii.  190 

flexible,  iii.  298 

erties  of,  iii.  224 

headache  from  use  of,  iv.  548 

styptic,  iii.  298 
CoUodium,  iii.  298 

classification,  iii.  228 

Soudan,  see  Kola  nuts 

distribution,  iii.  228 

Cohnheim'fl  areas,  vi.  18 

cantharidatum.iii.  298 

containing  arsenic,  poisoning  by. 

Cohosh,  black,  iii.  87 

flexile,  iii.  298 

viii.  846 

blue.  iii.  191 

stypticum,  iii.  298 
CoUoid,  iii.  199;  iv.  877,  879 

in  milk,  detection  of,  v.  840 

Coin-catcher,  vii.  476 

Color-perception,  iii.  208 

Cola  acuminata,  v.  375 

degeneration,  iii.  895 

acuteness  of,  measurement  of, 

nut,  see  Kola  nut 

of  the  skin,  iii.  200 

vi.  393 

vera.  v.  375 

milium,  iii.  200 

limitations  of,  iii.  208 

Colchiceine,  iii.  192 

true,  iii.  199 

normal,  iii.  208 

Colchicene,  iii.  192 

Colloidal  silver,  vii.  216 

subnormal,  iii.  209,  212 

tannate  of,  iii.  192 

Collonema,  vi.  87 

railway  and  marine  exami- 

to separate  from  organic  matter, 

CoUoxylin,  iii.  298 

nation,  iii.  212 

iii.  193 

Coloboma,  iii.  68 

tests  for,  iii.  210 

Colchicum,  iii.  191 

bridge,  V.  217 

Color-sense,  examination  of,  iii.  216* 

action,  iii.  192 

extrapapillary,  ii.  64 

tests  for,  iii.  210 

administration,  iii.  192 

macular,  iii.  64 

Colostomy,  iii.  205 

autumnale,  iii.  191 

of  the  choroid,  iii.  68 

iliac,  iii.  205 

composition,  iii.  192 

of  the  eyelids,  iv.  128 

indications  for,  iii.  205 

corm.  iii.  191 

of  the  iris.  v.  217 

lumbar,  iii.  206 

description,  iii.  191 

pseudo-,  V.  217 

Colostrum,  ii.  467;  v.  828 

poisoning  by,  iii.  192 

Colocvnth,  iii.  200 

administration,  iii.  201 

Colotomy,  iii.  205 

seeds,  iii.  192 

Colpocystotomy,  i.  769 

uses,  iii.  192 

as  a  laxative,  v.  470 

Colporrhaphy,  viii.  159 

Cold  as  an  aid  in  the  judgment  of 

as  a  purgative,  vi.  812 

Coltsfoot,  iii.  225 

direction,  iii.  493 

composition,  iii.  201 

Coltstail,  iv.  158 

as  a  haemostatic,  iv.  478,  686 

description,  iii.  200 

Columbian  spirit,  v.  781 

as  a  therapeutic  agent  in  ear  dis- 

Mogador, iii.  200 

Columbia  Springs,  iii.  225 

ease,  iii.  651 

Spanish,  iii.  200 

Columbic  acid,  iii.  226 

death  from  exposure  to,  among 

Turkish,  iii.  200 

Columbin,  iii.  226 

troops,  ii.  618 

Colocynthidin,  iii.  201 

Columbo,  iii.  226 

effects  of,  ii.  618 

Colocynthin,  iii.  200,  201 

Columnas  came»,  iv.  570 

on  cow's  milk,  v.  822 

Colon,  anatomy  of,  i.  14,  184 

Columnar  epitheliiim,  iii.  854 

on  red  blood  corpuscles,  ii. 

ascending,  i.  184 

Coma  carcinomatosum,  auto-intozi- 

26 

measurements  of,  viii.  289 

cation,  i.  644 

exposure  to,  death  from,  i.  674; 

bacillus,  i.  702.  709 

diabetic,    treatment   of    threat- 

ii. 618 

cancer  of.  i.  38;  iii.  204 

ened,  iii.  482 

in  the  head,  vi.  109 

congenital  dilatation  of,  viii.  464 

ComanjiUa,  iii.  226 

methods  of  applying,  iii.  198 

descending,  1.  184 

Combustion,  spontaneous,  ii.  522 

sensation  of,  vii.  219 

impaction,  iii.  204 

Comedo,  iii.  226 

therapeutics  of,  iii.  198 

intussusception,  iii.  208 

diagnosed  from  milium,  v.  818 

Cold  cream,  vi.  1000 

invagination,  iii.  208 

of  eyelids,  iv.  118 

Cold  Sulphur  Spring,  iii.  198 

operations  upon,  iii.  206 

Comenic  acid,  vi.  885 

Colectomy,  iii.  206 
Colemanviile   Mineral   Springs, 

resection  of,  iii.  206 

tests  for,  vi.  891 

sigmoid,  i.  184 

Comes  nervi  phrenici  artery,  viL 

iii.  196 

sinuses  of,  iii.  202 

750 

Coleoptera,  v.  165 

stenosis  of,  iii.  202 

Comfrey,  iii.  227 

Colic,  gastric,  vi.  248 

surgery  of,  iii.  201 

Comma  bacillus,  viii.  868 

hepatic,  differentiated  from  in- 

transverse, i.  184 

Commifera,  vi.  85 

testinal,  iii.  197 

tumors  of,  i.  88;  iii.  204 

myrrha,  vi.  85 

intestinal,   iii.  196 

ulceration  of,  iii.  201 

opobalsamum,  vi.  85 

diagnosis,  iii.  197 

volvulus,  iii.  204 

Comminuted  firactures^  iv.  248 
Commissures  of  brain,  li.  140 

etiology,  iii.  196 

wounds  of.  iii.  201 

pathology,  iii.  197 

Colonial  Springs,  iii.  207 

of  fornix,  ii.  180 

prognosis,  iii.  197 

Colophony,  vii.  918 

Commitment   of  the  insane   by 

symptoms,  iii.  196 

Colopoda  cucullus,  viii.  548 

civil  process,  v.  75 

treatment,  iii.  197 

Color  produced  by  poisons,  i.  660 

Commonwealth  Mineral  Springs, 

lead,  v.  478 

sensation  of,  viii.  244 

iii.  228 

painter's,  v.  474 

Colorado,  iii.  218 

Commotio  retinn,  iv.  99 

renal,  differentiated  from  intes- 

requirements for  medical  prac- 

Communicability of  infectious  dis- 

tinal, iii.  197 

tice  in. iv.  48 

eases,  iv.  871 

spermatic,  vii.  192 

Color-blindness,  acquired,  viii.  245 

Compensation    in    valvular  heart 

Colic  root,  i.  170 

an  advantage  in  certain  occupa- 

disease, ii.  822;  iv.  608 

Colica  pictonum,  v.  478 

tions,  iii.  210 

Complement,  viii.  584 

Colitis,  membranous,  iii.  198 

complete,  viii.  245 

deviation  of  the,  viii.  585 

mucous,  iii.  198 

normal,  viii.  245 

Complexus  muscle,  anomalies  of, 

CoUargol,  vii.  216 

red -green,  viii.  245 

vi.  60 

Collaterals,  ii.  832 

test  for.  iii.  212 

Composites,  iii.  228 

CoUes'  fascia,  iv.  328;  vi.  564 

yellow -blue,  viii.  245 

Compound   cathartic    pills  as  a 

fracture,  iv.  262 

Colored  papers  containing  arsenic, 

purgative,  vi.  818 

law,  vii.  680 

poisoning  by,  viii.  848 

composition  of,  iii.  201 
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Cord)  spcmimtlc. 

Gk>mpouiid  decoction  of  mezcreoD, 

Concretions,  cutaneous,  iii.  280 

Conium,  iii.  288 

V.  790 

indigo,  iii.  285 

action,  iii.  289 

of  sai'flaparilla,  vii.  41 

in  gout,  iii.  280 

composition,  iii.  239 

Oompound  dislocations,  iii.  506 

intestinal,  iii.  281 

fruit,  iii.  288 

Compound  effervescing  powder, 

in  the  lachrymal  gland,  v.  895 

maculatum,  iii.  238 

vi.  744 

phosphatic,  iii.  285 

poisoning  by,  viii.  477 
seed,  iii.  238 

Compound  extract  of  colocyntli,  iii. 

preputial,  iii.  281 

201 

prostatic,  iii.  281 

uses,  iii.  289 

of  Harnaparilla,  v.  790 

salivary,  iii.  282 

Conjugate  points,  iv.  85 

Oompound  fluid  extract  of  sarsa- 

skin,  iii.  280 

Conjugate  sulphates,  in  urine,  de- 

parilla, vii.  41 

vesicular,  vii.  191 

termination  of,  viii.  54 

Oompound  firactures,  iv.  1^48,  251 

Condensation  of  sound  waves,  i. 

Coxyunctiva,  iv.  64 

treatment,  iv.  266 

611 

affections  of  the,  iii.  240 

Oompound  inftision  of  gentian,  iv. 

Condensed  milk,  iv.  866;  v.  829 

argyria  of,  iii.  251 

828 

Condiments,    amount   allowed    to 

benign  tumors  of,  iv.  108 

of  senna,  v.  692;  vii.  117 

troops  as  rations,  v.  799 

burns  of,  iv.  99 

Oompound  liniment  of  mustard, 

Conductivity  of  muscle,  effect  of 

catarrh  of,  iii.  246 

vi.  69 

voltaic  current  upon,  iii.  772 

caustic  substances  in,  iii.  250 

Compound  liquorice  mixture,  v. 

of  nerve,  effect  of  constant  cur- 

chondro-adenoma of,  iv.  109 

518;  vi.  387 

rent  upon,  iii.  769 
Oondurangin,  ii.  286 

corneal,  iv.  71 

Oompound  pills,  cathartic,  iii.  201 

dermoid  tumors  of,  iv.  108 

of  antimony,  i.  875 

Conduran^,  iii.  286 

eczema  of,  iii.  246 

of  rliubarb.  vi.  974 

Condyles  of  humerus,  iii.  782 

epitheliomata  of,  iv.  109 

Oompound  powder,  effervescing. 

Condyloma,  iii.  287 

foreign  bodies  in,  iii.  250 

vi.  744 

acummalum,  iii.  287 

fornix  of,  iv.  65 

of  cbinosol,  ii.  885 

of  external  auditory  canal,  iii. 

granuloma  of,  iv.  108 

of  liquorice,  v.  518 ;  vi.  887 

676 

hyperaemia  of,  iii.  240 
inflammation  of,  see  Conjuneti- 

as  a  laxative,  v.  470 

of  glans  penis,  iii.  237 

of  morphine,  v.  864 

of  prepuce,  iii.  287 

vitis 

of  rhubarb,  vi.  974 

of  urethra,  i.  770 

injuries  of,  iv.  99 

a»  a  laxative,  v.  470 

of  vulva,  viii.  168 

lipoma  of,  iv.  108 

Oompound   solution    of   thymol, 

pointed,  iii.  287 

lymphangiectasia  of,  iv.  109 

vii.  766 

syphilitic,  diagnosed  from  ver- 

malignant tumors  of  the.  iv.  109 

Oompound  spirit  of  ether,  iv.  13 

ruca  acuminata,  viii.  222 

medication  of  the,  v.  7^ 

of  juniper,  v.  299 

treatment,  iii.  238 

melanocancroids  of,  iv.  109 

of  orange  peel,  vi.  898 

Cone,  ether,  iii.  15 

osteoma  of,  iv.  109 

Oompound  syrup  of  squill,  vii.  484 

family,  the,  iii.  288 

papilloma  of,  iv.  108 

Oompound  tincture  of  benzoin,  i. 

Cones  of  the  retina,  iv.  78 

pemphigus  of,  vi.  546 

746 

Conessi,  iv.  732 

Pinguecula,  iii.  247 

of  cardamom,  ii.  687 

Conessine,  iv.  732 

polypus  of,  iv.  108 

of  catechu,  ii.  789 

Confection,  v.  735 

pterygium  of,  iii.  247 

of  cinchona,  iii.  89 

of  cassia  fistula,  ii.  708 

sarcoma  of,  iv.  109 

of  gentian,  iv.  328 

of  rose,  iv.  738 :  vi.  1000 

serous  cysts  of,  iv.  108 
syphilitic  affections  of,  vii.  619 

of  lavender,  v.  468 

of  senna,  vii.  117;  v.  470 

Compress,  water,  iv.  790 

Confinement,  see  Lado7' 

telangiectatic  tumors  of,  iv.  108 

Compressed  air,  apparatus  for,  i. 

Confusion  as  a  symptom  of  insan- 

trachoma of,  iii.  244 

131 

ity,  V.  45 

traumatic  lesions  of,  iii.  250 

illness  from,  ii.  547 

in  dementia  precox,  v.  104 

tumors  of,  iv.  108 

Compression,  in  disease  of  joints. 

senile,  v.  113;  and  see  Insanity, 

wounds  of,  iv.  99 

v.  277 

senile 

Conjunctivitis,  iii.  240 

in  disease  of  knee-joint,  v.  286 

Conflation  among  troops,  ii.  618 

catarrhal,  iii.  240 

of  arteries,  i.  239 

Con^stion,  v.  551 

caused  by  atropinism,  iii.  250 

of  brain,  ii.  420 

active,  iii.  120 

by  jequirity.  iii.  945 

Compressor  hemispherictim  bul- 

arterial,  iii.  120 

croupous,  iii.  248 

bi  muscle,  vi.  62 

cerebral,  ii.  366 

diphtheritic,  iii.  243 

Compressor      narium       muscle, 

passive,  ii.,368 

as  cau.se  of  blindness,  iL  10 

anomalies  of,  vi.  43 

venous,  ii.  368 

follicular,  iii.  244 

Compressor  vence  dorsalis  penis 

of  kidneys,  v.  321 

etiology  of,  iii.  240 

muscle,  vi.  62 

of  liver,  V.  551 

gonorrheal,  iii.  241 

Compressors  of  upper  lip  for  con- 

of  lungs.  V.  591 

as  cause  of  blindness,  ii.  12 

trolling  hemorrhage  in  operations 

active,  v.  591 

granular,  iii.  244 

for  luirelip.  iv.  536 

hypostatic,  v.  591 

lyniphatica,  iii.  246 

Compsomyia  macellaria,   v.  153, 

mechanical,  v.  591 

membranous,  iii.  243 

154 

of  a»sophagus,  passive,  vi.  338 

phlyctenular,  iii.  246 

Comptonia  pere^nia,  iv.  148 

of  omentum,  pas.sive,  vi.  358 

purulent,  iii.  241 

Conca,  iii.  228 

of  ovary,  vi.  433 

scrofulous,  iii.  246 

Concave  glasses,  use  of,  in  myopia, 

of  pituitary  gland,  vi.  640 

trachomatous,  iii.  244 

vi.  83 

of  spinal  conl.  vii.  337 

vernal,  iii.  246 

Concentrated  food  as  anny  ration. 

passive,  iii.  121 

Connecticut,  food  adulteration  in. 

v.  803 

venous,  iii.  121 

iv.  173 

Concentration,  lack  of,  in  insanity, 

Con^stive  chill,  v.  679 

history  of  yellow  fever  in,  viii. 

V.  55 

Congo  sickness,  vii.  242 

587 

Conceptions,  imperative,  v.  48, 131 

Conhydrine,  iii.  239 

requirements  for  medical  prac- 

in insanity,  v.  48 

Conicine,  iii.  239 

tice  in,  iv.  48 

Concretions,  iii.  228;  see  also  Cal- 

Conidia, iv.  276 

Connective  tissue,  iii.  251 

culi 

Coniferee,  iii.  238 

elastic,  iii.  253 

amyloid,  iii.  228 

poisonous  plants  of,  vi.  695 

embryonic,  iii.  251 

biliary,  iii.  228 

Ooniine,  iii.  239 

fibroelastie,  iii.  258 
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Compound  decoction. 

Cord)  spermatic* 

Connective  tisBue,  fibrous,  iii.  25S 

Contract,  capacity  to  make,  iii.  128 
with  the  insane,  v.  76 

Copaiba,  collection  of,  iii.  277 

hyaline  defeneration  of,  iv.  772 

composition  of,  iii.  277 

mucous,  iii.  258 

Contractile   substance,  structure 

confertiflora,  iii.  277 

parasites  in,  vi.  501 

of,  iii.  269 

coriacea,  iii.  277 

regeneration  of,  vi.  888 

Contractility,  iii.  268 

description  of,  iii.  277 

reticular,  iii.  254 

Contraction,  iii.  268 

diuretic  action  of,  iii.  547 

subcutaneous,  viii.  676 

muscular,  character  of,  iii.  272 

eruption     caused     by,    distin- 

ConorhinuB  gerstaeckeri,  v.  162 

produced  by  cicatrices,  iii.  87 

guislted  fnun  measles,  v.  718 

protract  us,  v.  162 

Contractures,  habit,  iv.  528 

guyanensis,  iii.  277 
lAngsdorfii,  iii.  277 

sanguisugus,  v.  161 

occupation,  iv.  528 

variegatus,  v.  162 

Contre-coup,  fracture  of  skull  by, 

multijuga,  iii.  277 

Consanguinity,  iii.  255 

iv.  556.  558 

oblongifolia,  iii.  277 

a  cause  of  cretinism,  iv.  892 

Contrex^ville,  viii.  466 

officinalis,  iii.  277 

a  cause  of  deaf -mutism,  iii.  864 

Contributory  negligence,  v.  688 

varieties,  iii.  277 

collateral,  iii.  255 

Contusions,  iii.  273 

Copaivic  acid,  iii.  278 

degrees  of,  iii.  255 

diagnosis  of,  iii.  273 

Copal,  iii.  278 

direct,  iii.  255 

difference  between  ante-mortem 

Copper,  iii.  278 

elTect  on  olTspring,  iii.  256 

and  post-mortem,  iii.  273 

absorption  and  elimination  of,  iii. 

lineal,  iii.  255 

extravasations  following,  iii.  273 

279 

ConsciouBnesB,  definition  of,  v.  50 

of  arm  and  forearm,  i.  467 

acute  poisoning  by,  iii.  279 

disturbances  of,  v.  50 

of  joints,  V.  292 

carbonate  of,  antidotal  value  of, 

disorders  of,  iii.  259 

of  mamma,  ii.  473 

i.  374 

physical  basis  of,  v.  50 

symptoms  and  course  of,  iii.  278 

chronic  poisoning  by,  iii.  280 

relation  of,  to  insanity,  iii.  260 

treatment  of,  iii.  278 

compounds,    general    medicinal 

states  of,  iii.  260 

Conus  arteriosus,  iv.  569 

properties  of,  iii.  278 

Consent  of  patient    to  operation, 

Convalescence  from  acute  diseases, 

disposition  of,  in  the  body  after 

viii.  620 

climate  suitable  for,  iv.  566 

absorption,  vi.  727 

Consomm^,  how  to  make,  iii.  454 

Convallamaretin,  v.  518 

fatal  quantity  of,  iii.  279 

Consonants,  articulation  of,  v.  455 

Convallamarin,  v.  518 

in  animals,  iii.  280 

Constant  current,  effect  upon  irri- 

Convallaretin, v.  518 

in  food,  iii.  280;  iv.  184 

tability  and  conductivity  of  nerves, 

Convallaria,  v.  513 

in  plants,  iii.  280 

iii.  767,  769 

majalis,  v.  518 

in  water,  viii.  289 

Constipation,  iii.  262 

diuretic  action  of,  iii.  545 

medicinally  used,  compounds  of, 

causes,  iii.  262 

poisonous  plant,  vi.  706 

iii.  278 

diarrhoea  masking,  iii.  440 

Convallarin,  v.  513 

phenosulphate,  iii.  388 

effects,  iii.  263 

Convoluted  tubules,  v.  810 

poisoning  by,  iii.  279;  iv.  184 

headache  in,  iv.  547 

function  of,  vii.  99 

postmortem  appearances  in, 

in  appendicitis,  i.  428 

Convolutions   of  brain,    nutrient 

iii.  279 

in  pregnancjr,  iv.  846 

arterioles  of,  ii.  254 

treatment  of,  iii.  280 

symptoms,  iii.  262 

Convolvulaceas,  iii.  275 

salts    of,   reduced    by  cerebro- 

treatment, iii.  268 

Convolvulin,  v.  241 ;  vii.  44 

spinal  fluid,  ii.  247 

Constitutional  diseases  as  causes 

Convolvulus  scammonia,  vii.  44 

sulphate,  iii.  278 

of  insanity,  v.  33 

Convulsions,    iii.     275;    see    also 

as  an  emetic,  i.  370;  iii.  813 

Constrictor  isthnu  faucuim  mus- 

Eclampsia 

as  a  germicide,  iv.  8i32 

cle,  viii.  107 

classification,  iii.  275 

sulphocarbolate,  iii.  888 

Constrictor   pliar3^gis    inferior 

diagnosis,  Iii.  276 

Copper-hasmol,  v.  230 

muscle,  anomalies  of,  vi.  47 

epileptiform,  as  symptom  of  in- 

Copper workers,  diseases  of,  vi.  826 

Constrictor    plUHTyngiB    medius 

tracranial  tumor,  ii.  487 

Copperas,  v.  223 

muscle,  anomalies  of.  vi.  47 

essential,  iii.  275 

Coprnmia,  an  auto-intoxication,  L 

Constrictor  phar3^gis    superior 

etiology,  iii.  275 

643 

muscle,  anomalies  of,  vi.  47 

exciting  causes,  iii.  273 

Coprinus,  iv.  285 

Consultation,  physician  responsible 

idiopathic,  iii.  275 

atramentarius,  iv.  286 

for  not  inviting,  v.  688 

in  children,  iii.  700 

conatus,  iv.  285 

Consumption,    iii.    264;    see   also 

physio-pathology,  iii.  276 

micaceus.  iv.  285 

Phthisis  and  Tuberculosis 

predisposing  causes,  iii.  276 

Coptine,  iv.  398 

buffers',  v.  594 

prognosis,  iii.  277 

Coptis,  iv.  398 

cause  of,  how  developed,  iii.  264 

relation  to  other  hyperkineses, 

tecta.  iv.  398 

climatic  conditions  counteracting 

iii.  275 

trifolia,  iv.  398 

the  development  of,  iii.  2618 

symptomatic,  iii.  275 

Copulation,  iii.  280 

relations  of,  iii.  263 

symptoms,  iii.  276 

accidents  from.  iii.  282 

effect  of  atmospheric  change  on, 

treatment,  iii.  277 

Copyright,  iii.  282 
Cor  Dovinum,  iv.  603 

i.  150 

Convulsives,  poisons,  vi.  691 

etiology,  iii.  264 

Cooking  soda,  vii.  257 

Coracobrachialis  longus  muscle. 

miners',  vii.  214 

Cooper-Lane    test    for    inosite    in 

vi.  51 

Consumptives,      Colorado     as     a 

urine,  viii.  52 

Coracobrachialis  muscle,  i.  462 

health  resort  for,  iii.  222 

Cooper's    (Sir  Astley)  apparatus 

anomalies  of.  vi.  51 

Engadine  suitable  climate  for. 

for  dislocated  clavicle,  iii.  514 

Coracobrachialis  proprius   mus- 

iii. 826 

method    of  reducing  dislocated 

cle,  vi.  51 

Consumptive^s  weed,  viii.  388 

hip,  iii.  525 

Coracobrachialis     superior     vel 

Contact,  effect    of,   on  differentia- 

of reducing  dislocated  hu- 

brevis muscle,  vi.  51 

tion,  iii.  468 

merus,  iii.  519 

Coracocapsularis  muscle,  vi.  61 

Contagium  animatum,  i.  677 

Cooper's  Well,  iii.  277 

Coracoid  process,  fracture  of,  iv. 

Continued  malarial  fever,  v.  677 

Copaiba,  iii.  277 

259 :  vii.  46 

Continuity,  iv.  649;  see  also  Hered- 

action and  use  of,  iii.  278 

Coral  bean,  poisonous    plant,    vi. 

ity 

administration,  iii.  278 

270 

Contract    between    physician   and 

allied  drugs,  iii.  278 

Cord,  medullary,  vi.  449 

patient,  iv.  140 

as  an  expectorant,  iv.  51 

Cord,  spermatic,  hydrocele  of,  vii 

implied,  iv.  140 

balsam  of,  iii.  277 

187 
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Croup. 

Oordy  spermaticy  structure  of,  iv. 

Coronary  sinus,  iv.  569,  573 

Corydalis,  iv.  275 

829 

anomalies  of,  viii.  201,  202 

Coryza,  acute,  vi.  109 

injuries  to,  vii.  180 

Coronary  veins,  iv.  578 

chronic,  vi.  114 

torsion  of,  vii.  180 

abnormalities  of,  viii.  201 

vasomotoria  periodica,  see  Ha^ 

Cordy  spinal  2  see  Spinal  cord 

Coroner,  iii.  293 

fever 

Cordy  umbilical,  see    Funis,  and 

abolished  in  Massachusetts, 

iv. 

Cosaprin,  iii.  296 

Umbilical  ct/rd 

48 

Coscinium  fenestratum,  v.  859 

Oordite,  vii.  910 

expense  of,  in  New  York,  iv. 

44 

Cosmoline,  vi.  576 

Oordol,  vii.  878 

fees,  iii.  295 

Cosmostigma  racemosnm,  i.  565 

Corectopia,  v.  216 

functions,  iii.  298 

Costa  fluctuans,  ii.  806 

Coriander,  iii.  282 
Coriandroi,  iii.  282 

inquest,  iii.  294 

Costal  stigma,  Stiller's,  ii.  806 

Coronilla,  iii.  295 

Costebelle,  iv.  793 

Coriandnun,  iii.  282 

scorpioides,  iii.  296 

Costocoracoid  membrane,  vii.  207 

Coriaria,  iii.  283 

Coronillin,  iii.  295 

CostofEiscialis  muscle,  vi.  45 

mjrrtifolia,  iii.  288 

Coronoid  process,  fracture  of, 

iv. 

Cotamine  hydrochloride,  iii.  577; 

Coridin,  ptomaYn,  vi.  788 

262 

vii.  546 

Coriomyrtin,  iii.  288 

Corpora  amylacea,  iii.  228,  295 

Coto,  iii.  296 

CoriscuB  Bubcoleoptratusy  v.  162 

of  nervous  system,  iii.  228; 

vi. 

Para,  iii.  296 

Corium,  viii.  674 

268 

Cotoin,  iii.  296 

Com,  viii.  466 

Corpora  cavernosa,  iv.  328 

Cotterell  and  Oibney's  method  of 

strapping   for  spramed  ankle.  ▼. 

Com  cockle,  poisonous  plant,  vi. 

fibrosis  of,  vii.  177 

701 

Corpora  oryzoidea,  iv.  772 

291 

Com,  er^t,  viii.  64 

Corpora  quadrig^mina,  lesions  of, 

Cotting's  treatment  of  ingrown  toe 

Corn-meal  substitute  for  flour,  in 

ii.  369 

nail,  V.  18 

soldiers'  rations,  v.  801 

diagnosis,  ii.  286 

Cotton,  iii.  296 

Com-flilk,  iii.  291 

posterior,  influence  of,  on  rei 

spi- 

absorbent,  iii.  297 

Corn-smut,  viii.  64 

ration,  vi.  958 

as  dressing,  iii.  555 

Cornea,  iv.  70 

tumors  of,  ii.  441,  448 

gun-,  iii.  298 

abscess  of  the,  iii.  288;  vi.  100 

Corpora  striata,  lesions  of  the. 

ii. 

soluble,  iii.  298 

blood  supply  of  the,  iv.  72 

869 

plants,  iii.  297 

bums  of,  iv.  101 

Corpulence,  i.  128 

purified,  iii.  297 

congenital  defects  of,  iii.  289 
conical,  m.  290 

Corpus  Arantii,  iv.  571 

uses  of.  iii.  298 

Corpus  callosum,  ii.  182 

Cotton-root  bark,  iii.  297 

development  of,  iv.  70 

Corpus  lutenm,  vii.  152 

Cotton-seed  oil,  iii.  297 

diseases  of  the,  iii.  288 

Corpus  spongiosum,  iv.  323 

Cotton-workers,    diseases    of,    vi. 

as  a  cause  of  blindness,  ii.  10 

Corpuscles,  blood,  see  Blood  corpus- 

324 

epithelioma  of  the,  iii.  291 

cles 

Cotylogonimus  heterophyes,  vii. 

fistula  of  the,  iii.  289 

colostrum,  v.  828 

870 

globosa,  iv.  864 

lymph,  V.  617 

Couch  grass,  iii.  298 

herpes  of  the,  iii.  285 
infiltrations  of  the,  iii.  288 

Malpighian,  v.  310 

Cough,  iii.  298 

Pacinian,  iii.  822 

accidents  attending,  iii.  802 

inflammation  of  the,  iii.  284;  v. 

pathology  of,  vi.  456 

conditions  giving  rise  to,  iii.  800 

8;  and  see  Keratitis 

tactile,  iii.  822 

croupy,  iii.  301 

pathology  of,  v.  3 

terminal,  iii.  822 

crowing,  iii.  301 

injuries  of,  iv.  100 

vitreous,  viii.  265 

deficient,  iii.  301 

lead  stains  of  the,  iii.  289 

Corpuscula  oryzoidea,  vi.  975 

diagnosis  of,  iii.  301 

malformations  of  the,  iii.  289 

Correlation,  iv.  639 

dry.  iii.  301 

melano-carcinoma  of  the,  iii.  291 

biparental,  iv.  639 

effects  of,  upon  the  viscera,  iii. 

microscopical  anatomy  of  the.  iv. 

coefficient  of,  iv.  641;  viii.  194 

300 

71 

collateral,  iv.  639 

fracture  of  clavicle  due  to,  iii. 

nerves  of  the,  iv.  73 

dire{!t.  iv.  639 

302 

opacities  of  tlie.  iii.  289 

negative,  viii.  194 

hacking,  iii.  301 

sarcoma  of  tlie.  iii.  291 

of  variations,  viii.  194 

hoarse,  iii.  301 

scalds  of,  iv.  101 

positive,  viii.  194 

hysterical,  iii.  301 

staphyloma  of  the.  iii.  283.  290 

table,  viii.  195 

in  acute  broncliitis,  ii.  490 

syphilitic  allections  of,  vii.  619 

Corrigan's  pulse,  vi.  802.  804 

in  chronic  bronchitis,  ii.  495 

tumors  of  the.  iii.  291 ;  iv.  HO 

Corrosive  sublimate,  v.  753:   i 

ind 

mechanism  of,  iii.  299 

ulcers  of  the.  iii.  283,  287.  288 

see  Mt'irury 

metallic,  iii.  301 

wounds  of.  iv.  110 

Corrosives,  acids,  burns  from. 

•  • 

u. 

moist,  iii.  301 

Corneal  cells,  iv.  71 

519 

murtled,  iii.  301 

corpuscles,  iv.  71 

burns  from,  ii.  520 

nervous,  v.  429:  vi.  250 

Comeitis,  iii.  2H4 

poisons,  vi.  691 

productive,  iii.  301 

Corneliusquelle  (at  Aachen),  i.  1 

Corset- liver,  i.  28 

reflex,  iii.  301 

Comeths   covcr-irluss    forceps,    viii. 

Corsica  (Ajaccio).  i.  162 

ringing,  iii.  301 

39.") 

Corsican  moss,  vi.  1. 

stritlulous.  iii.  301 

Comicula    laryngis,  v.   408  {Cur- 

Cortex   cerebi,  iuhibition   referred 

suppressed,  iii.  301 

tilmirs  of  Suitori hi) 

to,  V.  25 

treatment  of,  iii.  302 

Comification,  iii.  2511.  395 

lesions  of.  cause  of  hemiplegia. 

varieties  of,  iii.  301 

Cornin,  iii.  T)A\) 

iv.  032 

wheezing,  iii.  301 

Cornu  cutaneum,  iii.  292 

diagnosis  of,  ii.  282 

whooping-,  viii.  306 

Cornus,  iii.  549 

Cortex  of  h air ,  viii.  505 

Coumarin,  iii.  338.  352 

llorida.  iii.  549 

Corti,  cells  of.  i.  iVZW 

Counter     for    Esmarch's    roll-tube 

Cornutine,  iv.  2 

oriraii  of,  i.  623 

cultures,  viii.  404 

Coronado  Beach,  ii.  555 

roils  of.  i.  623 

Counter-irritant,  heat  as.  iv.  624 

Coronado  Springs,  iii.  202 

Cortinarius,  iv.  284 

Counter-irritants,  iii.  304 

Coronary  arteries,  iv.  573 

Cortland  Howe  ventilating  stove, 

detinition  of,  iii.  305 

ubnornialitics  of,  ii.  95 

iv.  759 

modfiK  ojHtrandi  of.  iii.  805 

aneurism  of,  iv.  580 

Coruco,  V.  156 

princii)le  of,  iii.  804 
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Cord,  spcrmaUe* 

Croup. 

Counter-irritants,  purposes  of,  iii. 

Cranial  nerves,  phylogeny  and  em- 

Cresotic acid,  vii.  9 

305 

bryology,  iii.  816 

Cresotinic  acid,  vii.  9 

varieties  of,  iii.  804 

second,  iv.  79 

Crosotol,  iv.  425 

Counter-irritation,  iii.  804 

seventh,  iii.  821 

Cresson  Spring,  iii.  829 
Cresylic  acid,  iii.  829 

Counting  8ta£^  for  enumeration  of 

sixth,  iii.  324 

blood  corpuscles,  ii.  48 

spinal  tvpe  of,  iii.  318 

table  of  nerve  components,  iii. 

Cresyol,  iii.  329 

Cousins,  marriage  between,  iii.  257 

Creta  praeparata,  ii.  552 

Coutoubeas,  iv.  828 

315 

Cretin,  general  features  of,  iv.  892 

Cover-glass  forceps,  viii.  895 

tenth,  iii.  318 

Cretinism,  iv.  389;  v.  145;  vi.  87 

Cowbane,  poisonous  plant,  vi.  702 

third,  iu.  325 

definition  of,  iv.  389 

Cow-cockle,   poisonous   plant,  vi. 

twelfth,  iii.  318;  iv.  823 

diagnosis  of,  iv.  898 

701 

Cranial  plexus,  vii.  575 

differential  diagnosis  of,  iv.  895 

Cow-killers,  v.  167 

Craniocele,  ii.  238 

distribution  of,  iv.  390 

Cowl,  rotating,  iv.  757 
Cowling's  rule  for  dosage,  iii.  551 
Cowpex^s  glands,  iii.  805;  iv.  827; 

Cranio  -  encephalic  topography. 

endemic  distribution,  iv.  890 

ii.  401 ;  vii.  289 

etiology  and  pathogenesis  of,  iv. 

Craniofacial  angle,  vii.  229 

890 

viii.  15 

axis,  vii.  229 

etymology,  iv.  889 
general  features  of,  iv.  392 

Cowperitis  in  gonorrhoea,  iii.  806; 

Craniologv^  vii.  229 
Craniorachischisis,  vii.  697 

iv.  401 

historical,  iv.  890 

Cowpox,  iii.  807;  viii.  112 

Cranioschitfis,  vii.  697 

motor  phenomena  in,  iv.  894 

cause  of  unwholesome  milk,  v. 

Craniotomy,  vi.  315 

pathological  anatomy  of,  iv.  894 

886 

in  case  of  deformed  pelvis,  vi. 

predisposing  causes  of,  iv.  892 

natural   in   the   United   States, 

530 

psychic  phenomena  in,  iv.  394 

viii.  112 

Cranium,  division  of,  to  study  brain, 

relation  of  water  to,  iv.  391 

nature  of,  iii.  308 

ii.  375 

to  myxcedema,  iv.  891 

Cows,  feed  and  care  of,  v.  842 

hydrocephalic,  iv.  778 

to  thyroid  gland,  iv.  391 

milking  of,  v.  842 
milk  of,  see  Miik 

section  of,  in  new-bom.  iii.  95 

sensorv  phenomena  in,  iv.  894 
somatic  features,  iv.  893 

Crajrflsh,    circulatorj'    system    in, 

Coxa  vara,  iii.  308 ;  v.  271 

lu.  95 

synonyms,  iv.  390 

bilateral,  iii.  809 

Cream,  v.  822 

treatment  of,  iv.  895;  v.  145 

diagnosis,  iii.  809 

adulteration  of,  iv.  181 

Crew,  ship's,  inspection  of,  at  quar- 

differential diagnosis,  iii.  809 

gelatin  in.  detection  of,  v.  840 

antine,  vi.  823 

etiology,  iii.  310 

Cream  of  tartar,  vi.  744 

Cnoo-arvtenoid  articulation,  an- 
kylosis of,  V.  418 

pathology,  iii.  810 
physical  si^ns,  iii.  808 
prognosis,  iii.  810 

adulteration  of,  iv.  181 

whey,  vi.  745 

arthritis  of,  v.  418 

Creasote,  iii.  827 

Crico-arytenoid  muscle,  lateral,  ▼. 
409 

statistics,  iii.  310 

Creatin,  i.  68 

symptoms,  iii.  808 

in  urine,  viii.  87 

posterior,  v.  409 

treatment,  iii.  811 

Creatin  in,  i.  68 

Cnco-hyoid  muscle,  vi.  45 

Coxalgia,  v.  266 

formation  of,  in  body,  v.  772 

Crico-thyroid  membrane,  v.  408 

Coxitis,  V.  266 

in  urine,  v.  318;  viii.  87 

Crico-thyroid  muscle,  v.  409 

senile,  v.  273 

Creation,  special,  theory  of,  iv.  20 

Cricoid  cartilage,  v.  407 

Cox's  fluid,  iv.  710 

Credo's  method  of  expressing  the 

Cries,  nocturnal,  complicating  hip 

Crab-louse,  v.  157 

placenta,  v.  889 

disease,  treatment  of.  v.  284 

Crab-orchard  salts,  iii.  311 

in  ophthalmia   neonatorum,  iii. 

Crime,  plea  of  insanity  as  defence 

Crab-orchard  Springs,  iii.  311 

242 

for.  V.  78 

Crab's  eyes,  iv.  124;  v.  260 

Cremation,  iii.  356 

Criminal  abortion,  i.  42;  viii.  619 

Cracked-pot  sound,  ii.  816 

apparatus  for,  iii.  361 

Criminal  assault    -  -M.  618 

Crackles,  dry,  vi.  838 

economy  of,  iii.  860 

Crista  acustica,  i.  621 

moist,  vi.  838 

history  of,  iii.  357 

galli,  ii.  212 

Cramp  bark,  viii.  234 

of  garbage,  vi.  878 

terminalis,  iv.  568 

Cramps,  iii.  311 

process  of,  iii.  360 

Critchett's  scoop,  ii.  782 

clinical  history,  iii.  311 
definition  of,  iii.  312 

societies,  list  of  Italian,  iii.  861 

Crocetin,  vii.  3 

Crematorium,  iii.  361 

Crocin,  vii.  3 

etiology  of,  iii.  312 

Creoform,  iv.  246 

Crocker  Springs,  iii.  380 

local,  electrotherapeutics  in,  iii. 

Creolin,  iii.  327 

Crockett  Arsenic  Lithia  Springs, 

760 

as  a  germicide,  iv.  332 

iii.  380 

pathology,  iii.  312 

Creosal,  vii.  638 

Crocus,  vii.  3 

.  treatment,  iii.  312 

Creosin,  iii.  327 

sativus,  vii.  3 

Cranesbill,  iv.  328 

Creosote,  iii.  327 

Croft's  operation,  vi.  900 

Cranial  bones,  disease  of,  cause  of 

as  a  germicide,  iv.  332 

Crotalin,  vi.  711 

headache,  iv.  653 

beech-wood,  iii.  327 

Crotalus,  vi.  709 

Cranial   defonnities  followed  by 

coal-tar,  ii.  656;  iii.  327 

Crotin,  iii.  331 

epilepsy',  iii.  848 

fatal  dose  of,  iii.  328 

Croton  chloral  hydrate,  ii.  529 

Cranial  injuries,  drowsiness  accom- 

magnesia, v.  673 

Croton  eleuteria,  ii.  707 

panying,  iii.  560 

phosphate,  vi.  620 

Croton  oil,  iii.  831 

Cranial  nerves,  iii.  312 

poisoning  by.  iii.  328 

as  a  purgative,  vi.  813 

branchiomeric  type  of,  iii.  318 

tests  for,  iii.  328 

as  a  pustulant,  iii.  305 

doctrine  of  nerve  components,  iii. 

water,  iii.  328 

inflammation  produced  by,  v.  6 

312 

wood -tar.  iii.  327 

Croton  tiglium,  iii.  381 

eighth,  i.  627 

Crepitant  rfiles,  ii.  819 

Croup,  iii.  331 

cold  useful  in,  iii.  194 

eleventh,  iii.  318 

Cresalol,  iii.  829 

fifth,  iii.  323 

Cresegol,  iii.  727 

diagnosis,  iii.  332 

first,  vi.  349 

Cresochin,  iii.  329 

etiologv,  iii.  331 

fourth,  iii.  325 

Cresolorm,  iv.  246 

false,  iii.  331 ;  v.  410 

ninth,  iii.  818 

Cresol,  iii.  829 

pathologv,  iii  331 

of  Willis,  iv.  823 

as  a  disinfectant,  i.  687. 

pseudo-,  'iii.  331 ;  v.  410 

oculomotor  type,  iii.  824 

as  a  germicide,  iv.  332 

symptoms,  iii.  332 

776 
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• 

Daphne. 

Group,  treatment,  lii.  882 

Cuneiform  bunes,  dislocation  of. 

iii. 

Cyanic  poisons,  method  of  action. 

Croupous  necrosis,  vi.  208 
Crucifene,  iii.  883 

530 

iv.  781 

osteotomy,  iv.  229 

Cyanides,  iii.  889 

Crum  Mineral  Springs^  iii.  888 

Cunila  mariana,  v.  379 

mercury,  iii.  340 

Crura  cerebri,  lesions  in,  cause  of 

origanoides,  iii.  548 

mercurj-zinc,  v.  755 

hemiplegia,  iv.  682 

Cup  pessary,  viii.  66 

poisoning  by,  iv.  784 

diagnosis  of,  ii.  286 

Cupola  of  cochlea,  i.  622 

potassium,  iii.  340 

Crural  nerve,  anterior,  vii.  740 

Cupping,  ii.  73 

poisoning  by.  post-mortem 

Crurin,  iii.  334 

dry,  ii.  73 

appearances,  i.  662 

Crusta  lactea,  iii.  710;  vii.  87 

glass,  ii.  73 

silver,  iii.  340:  vii.  216 

petrosa,  vii.  649 

wet,  ii.  73 

Cyanopsia,  viii.  732 

Crustaceorubin,  iii.  225 

Cuprea  bark,  iii.  92 

Cyanosis,  drugs  causing,  iii.  423 

Cry,  epileptic,  iii.  846 

Cupressus,  iii.  840 

of  the  retina,  vi.  958 

of  infant,  significance  of,  iii.  884 

sempervirens,  iii.  340 

Cyclamaretin,  iii.  840 

Crying,  iii.  384 

Cupriaseptol,  iii.  338 

Cyclamen,  iii.  840 

physiology  of,  iii.  384 

Cupric  sulphate  as  a  germicide, 

iv. 

Cyclamin,  iii.  340 

significance  of.  iii.  384 

832 

Cyclasterion  scarlatinale,  viii.  655 

Cryoscopy,  viii.  30 

Curare,  iii.  338 

CyclitU,  vii.  591 

Cryntoplitlialnius.  vii.  699 

action  on  heart,  v.  23 

as  a  cause  of  blindness,  ii.  10 

Cryptorchism,  vii.  179,  709 

on  nerves,  v.  232 

Cydocephalus,  vii.  698 

Cryptosegia  grandiflora,  i.  565 

effect  on  body  temperature, 

ii 

Cydophyllidea,  ii.  783 

Crystal,  mineral,  vi.  745 

568,  571 

Cyclopia,  iv.  66 

Crystalline  lens,  iv.  81 

Curarine,  iii.  339 

Cyclops,  vi.  211 

development  of,  iv.  82 

Curcuma,  iii.  339 

Cydostomus,  vii.  699 

removal  of.  for  myopia,  vi.  88 

aromatica,  viii.  387 

Cyclotus,  vii.  699 

structure  of,  iv.  81 

longa.  iii.  339 

Cydonia  cydonia,  vi.  827 

Crystals,  haemin,  ii.  74 

zedoaria,  viii.  337 

vulgaris,  vi.  827 

in  urine,  viii.  58 

Curcumin,  iii.  339 

Cydonium,  vi.  827 

Cuba,  iii.  385 

Curd,  alum.  i.  207 

Cylindrical    epithelium,    simple. 

history  of  yellow  fever  in,  viii. 

Curetta^  of  bladder,  i.  788 

ni.  854 

584 

Curettes  for  mastoid  operations. 

V. 

stratified,  iii.  855 

Cubeb,  iii.  337 

702 

Cylindroma  of  Cow  per  *s  glands,  iii. 

administration,  iii.  888 

uterine,  iv.  466 

307 

as  a  diuretic,  iii.  547 

Ctirrants,  iv.  413 

of  the  orbit,  iv.  115 

camphor,  iii.  338 

Currents,  electrotonic,  iii.  773 

Cymogene,  vi.  971 
Cymol,  iii.  338 

oil  of,  iii.  838 

strength  of,  iii.  774 

Cubeba,  iii.  337 

Cturrier's  conieo-cyliudrical  hearing 

Cymophenol,  ii.  706 

Cubebic  acid,  iii.  387 

tube.  iii.  632 

Cynanchecellularis  maligna,  vi.  598 

Cubebin,  iii.  337 

Curtate  expectation  of  life,  viii. 

gangra^nosa,  viii.  489 

Cubebs,  iii.  337 

259 

parotidea,  vi.  9 

Cubic  centimetre,  viii.  299 

Curvator  coccygeus  muscle,  vi. 

62 

sublingualis  rheumatica,  vi.  593 

Cubic  nitre,  vii.  258 

Curvature  of  ocular  surfaces,  iv. 

90 

Cypress,  iii.  340 

Cubital  fossa,  iii.  732 

of  spine,  anterior,  v.  571 

oil  of.  iii.  340 

Cuboid,  dislocation  of,  iii.  530 

lateral,  v.  456 

Cypripedium,  iii.  340 ;  viii.  181 

Cuboidal  epithelium,  iii.  854 

posterior,  v.  377 

hii*sutum.  iii.  340 

CucuUaris  muscle,  vi.  48 

Guscamidine,  iii.  92 

parviflorum,  iii.  340 

Cucumber,  iii.  838 

Cuscamine,  iii.  92 

pubescens,  iii.  340 

Cucurbits  pepo,  vi.  808 

Cusconidine,  iii.  92 

Cyrtometer,  iii.  340 

Cucurbitaceae,  iii.  338 

Cusconine,  iii.  92 

Fourmantiun's.  iii.  341 

poisonous  plants  of,  vi.  094 

Gushing's  suture,  v.  177 

Wilson's,  ii.  405;  iii.  340 

Cuincho,  iii.  838 

Cusparia,  i.  857 

Gystadenolibroma,  iii.  341 

Cuirass,  wiro,  v.  278 

Cusparidine,  i.  357 

Cystadenoma,  iii.  341 

Culex,  V.  868 

Cusparine,  i.  857 

development  of,  iii.  341 

coiicolor,  V.  868 

CussOf  V.  876;  see  also  Koo»sn 

differentiated  from  cyst,  iii.  341, 

fasciatns,  role  of.  in  etiology  of 

as  an  anthelmintic,  i.  362 

847 

yellow  fever,  viii.  380 

Custard,  earaniel,  to  make,  iii.  455 

of  peritoneum,  vi.  571 

pipiens,  v.  163 

Custard-apple,  i.  362 

organs  afTeeted,  iii.  342,  344 

piingens,  V.  168,  H(^H  et  wq. 

Custoui,  dosage  nioditied  by,  iii.  < 

551 

origin  of,  iii.  342 

role   of,    in   etiology   of  yellow 

Cutaneous  concretions,  iii.  280 

papillary,  iii.  342 

fever,  viii.  880 

Cutaneous  nerve,  e.xternal,  lower, 

partim    simplex    partim    papil- 

.soiieitniis, v.  H6H 

i.  454 

liferum,  iii.  342 

CulicidsB,  V.  162 

upper,  i.  454 

polyi)oid,  iii.  341 

Cultivation  of  bacteria,  methods 

internal,  i.  458.  454 

simplex,  iii.  842 

of,  viii.  42.") 

lesser,  i.  454 

Cystadenomyxoma,  iii.  341 

Culture  nietiiods.  viii.  425 

Cutch,  ii.  78H 

Cystamine,  iv.  246;  viii.  60 

slides,  viii.  887 

Cuticula,  iii.  854 

Cystic  degeneration  of  the  lach- 

Cultures, pure,  viii.  425 

of  hair.  viii.  686 

rymal  ^land.  iv.  116 

Culver's  root.  v.  490 

Cuti-reaction  in  tuberculosis,  viii. 

Cysticercus  acanthrotias,  ii.  786 

physic,  V.  490 

467 

botvroides.  ii.  786 

Cumaric  anhydride,  iii.  388 

Cutis  laxa,  iii.  426 

bo  vis,  ii.  784;  viii.  283 

Cumarin,  iii.  141),  888 

peudula,  iii.  426;  iv.  155 

cellulosje,  ii.  7a5,  786;  viii.  233 

Cumin,  iii.  888 

peusilis.  iii.  426 

eutis,  iii.  344 

aldehvde.  ii.  795 

propria  or  vera.  viii.  674 

in  muscle,  vi.  33 

oil  of,  iii.  88H 

Cuttletish  bone,  iii.  889 

ill  the  vitreous,  viii.  268 

Cuminol,  iii.  83H 

Guvier,  p('r,sisten('<'  of  left  duct  of, 

of  the  heart,  iv.  583 

Guminum,  iii.  888 

viii.  202 

metastasis  of.  v.  779 

cyiinmiin.  iii.  888 

Cyanic    poisons,   experiments 

on 

multiloeularis,  ii.  786 

Cummin,  iii.  338 

animals,  iv.  781 

racemosus.  ii.  786 
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Oysticercus  subretinal,  v1.  960 
Cystin  calculi,  iii.  285 

deposit,  iii.  307 

in  urine,  viii.  54, 60 
Cystinuria,  i.  645;  viii.  54 

an  autointoxication,  i.  645 
Cystitis,  i.  772.  793 

acute,  i.  778 

bacteriology  of,  i.  775,  798 

catarrlial,  i.  774 

causes  of,  i.  772,  793 

chronic,  i.  773 

classification,  i.  773 

clinical  history,  i.  794 

diagnosis  of,  i.  776,  795 
anatomical,  i.  778 
bacteriological,  i.  775 
clinical,  i.  778 
pathological,  i.  774 

differentiated  from  pyelitis,  i.  786 

endo-.  i.  774 

exfoliative,  i.  775 

exudative,  i.  774 

follicular,  i.  794 

in  gonorrhoea,  iv.  402 

in  hypertrophy  of  prostate,  vi. 
764 

interstitial,  i.  774 

nodular,  i.  794 

operative  treatment  of,  i.  788 

para-,  i.  773 

pathology  of,  i.  793 

peri-,  i.  778 

prognosis  of,  i.  795 

prophylaxis  of,  i.  787,  795 

suppurative,  i.  774 

treatment,  i.  787,  795 

ulcerative,  i.  774 
Cystitome,  ii.  727,  730 
CyBtocarcinomay  iii.  342 
Oystocele,  i.  767;  viii.  158 

treatment  of,  viii.  159 
Cystofibroma,  iii.  341 

intracanalicular,  iii.  341 
Cystopen,  iv.  246;  viii.  60 
Cystoid  formations  in  the  choroid, 

iv.  Ill 
Cystoma,  iii.  341 ;  see  also  Cystade- 
noma,  Cymts 

differentiat^^d  from  cyst,  iii.  847 

multilocular,  iii.  341 

of  auricle,  iii.  666 

of  jaw,  vi.  334 

multilocular,  vi.  884 

of  pharynx,  vi.  602 

ovarian*  vi.  439 

pa])illiferum,  iii.  341 

proliferum.  iii.  341 
sini]>lex,  iii.  341 
Cystomonas  urinaria,  viii.  646 
Cystomyoma  of  uterus,  vi.  76 
Cystomyxoma,  iii.  341 
Cystosarcoma,  iii.  341 
Cystoscope,  iii.  45 

Albarnin's,  iii.  345 

Fenwick-Leiter'a,  iii.  345 

for  ])i lateral  ureteral  catheteriza- 
tion, v.  349 

Nitze's.  iii.  345 

l>riucipie  of,  iii.  345 
Cystoscopy,  i.  778 :  iii.  345 

instruments,  i.  779;  iii.  845 

patient,  posture  of,  i.  782 
pre])aration  of,  i.  781 

tochnique,  i.  781 
Cystotomy,  hypogastric,  i.  770 

supmpubic,  vi.  769 
Cyst  tumors  of  jaw,  vi.  384 


Cysts,  iii.  347 
air,  iii.  349 
branchial,  ii.  457;   vi.  200;  vii. 

701 ;  and  see  Branchial  cysts 
bronchiectatic,  viii.  406 
butter,  iii.  851 ;  viii.  482 
classification  of,  iii.  348 
congenital,  iii.  349 
contents  of,  iii.  342,  348 
degeneration,  iii.  848 
dentigerous.  v.  249,  255 
dermoid,  iii.  350 

of  bladder,  i.  769;  vii.  191 
of  orbit,  vi.  406 
of  umbilicus,  viii.  6 
diagnosed  from  cystadenoma  and 

from  cystoma,  iii.  347 
diagnosis  of,  iii.  352 
echinococcus,  v.  589 
endothelial,  iii.  349 
follicular,  iii.  848 

of  bladder,  i.  769;  vii.  191 
of  jaw,  vi.  884 
foreign  body,  iii.  849 
gas,  iii.  849 

hydatid,  of  the  liver,  v.  589 
inclusion,  iii.  849 
in  hypernephromata,  iv.  807 
lacteal,  ii.  475 
milk,  iii.  851 
occurrence  of,  iii.  849 
of  Bartholin's  gland,  retention, 

i.  735 
of  Cowper's  gland,  iii.  307 
of  Kobelt,  iii.  351 
of  the  antrum,  v.  248 
of  the  auricle,  iii.  608 
of  the  bladder,  i.  769 ;  vii.  191 
of  the  canal  of  Nuck,  iii.  351 
of  the  chorion,  iii.  60,  62,  849 
of  the  ciliary  body,  iv.  Ill 
of  the  coniunctiva,  iv.  108 
of  the  Fallopian  tubes,  iv.  187 
of  the  floor  of  the  mouth,  see 

Ranulii 
of  the  hands  and  fingers,  iv.  501, 

507 
of  the  heart,  polypoid,  vi.  334 
of  the  iris,  iv.  110 
of  the  jaw,  v.  255;  vi.  334 
of  the  kidney,  v.  329 
of  the  knee-joint,  v.  275 
of  the  lachr>'mal  gland,  v.  395 
of  the  mamma,  ii.  475 
of  the  nose,  vi.  188 
of  the  cesophagus,  dermoid,  vi. 

844 
of  the  omentum,  vi.  360 

dermoid,  vi.  360 
of  the  orbit,  iv.  114;  vi.  405 
of  the  ovary,  i.  187;  vi.  437,  442 
of  the  pancreas,  vi.  469,  475 
of  the  parotid  gland,  vi.  511 
of  the  peritoneum,  vi.  571 
of  the  placenta,  vi.  652 
of  the  prostate,  vi.  770 
of  the  testicle,  vii.  184 
of  the  tongue,  vii.  795,  798 
of  the  thymus  gland,  v.  729 
of  the  umbilicus,  viii.  6 
of  the  urethra,  i.  770 
of  the  uterus,  viii.  98 
of  the  vagina,  viii.  158 
of  the  vulvo-vaginal  gland,  i. 

735;  and  see  Bartholiii's  gliind 
origin  of,  iii.  848 
paranephritic,  v.  330 
parasite,  iii.  349 


CystSy  parovarian,  iii.  851 ;  vi.  518 
peridental,  vi.  834 
periodontal,  vi.  884 
periosteal,  of  jaw,  vi.  884 
proliferation,  iii.  348 
renal,  v.  861 
retention,  iii.  848 

of  Bartholin's  gland,  i.  785 
retrograde  changes  in,  iii.  848 
salivary,  vi.  511 

sebaceous,  of  external  auditory 
canal,  iii.  667 
of  orbit,  vi.  405 
of  umbilicus,  viii.  6 
serous   and    branchial  differen- 
tiated, ii.  460 
of  conjunctiva,  iv.  108 
of  orbit,  vi.  406 
soap.  iii.  351 ;  viii.  482 
sublingual,  see  Ranula 
subperiosteal,  of  jaw,  vi.  884 
symptoms,  iii.  852 
teratoid,  vii.  720 
thyrolingual,  vi.  200 
treatment  of,  iii.  352 
tubo-ovarian,  iii.  351 
vesicular,  vii.  191 
Cytisus  scoparius,  ii.  498 
Cytology    of    parthenogenesis,    vi. 

514 
Cytolysis,  viii.  538 
Cytoplasm,  ii.  761 
Cytoreticulum,  ii.  761 
Cytorvctes  variolas,  viii.  641 
Cytotnerapy,  vi.  409 
Czaplewsky's  method  of  staining 

tubercle  bacillus,  viii.  437 
Czemy  treatment  of  sinusitis,  iv.  274 
Czemy-Lembert  sutures,  iii.  206 

Dacryoadenalgia,  v.  394 
Dacryoadenitis,  v.  394 
Dacryocystitis,  v.  396 
Dacryoliths,  v.  395,  896 
Dacryon,  vii.  229 
Dacryops,  v.  395 
Dactylitis,  iv.  502 
syphilitic,  iv.  506 
tuberculous,  iv.  505 
Dactylomegaly,  see  Finger,  hyper- 

trof^ty  of 
Dact^losis  spontanea,  i.  145 
Dasmia  extensa,  i.  565 
Dahmen,  v.  230 
Daintree's      adjustable     mouth 

prop,  iii.  12 
Dairy-farms,   management   of,   v. 
842 
sickness  among  employees  of,  v. 
843 
Daisy,  iii.  228 
Dakryops,  iv.  116 
Daland's  hasmatocrit,  ii.  84,  47, 48 
Daltonism,  iii.  209;  and  see  Color 

perception  and  Vision 
Damarvl,  iii.  852 

subhydrate.  iii.  352 
Damarylic  acid,  iii.  352 
Damiana,  iii.  352 
Dammcu:  resin,  iii.  352 
Dammara  alba.  iii.  352 

orientalis,  iii.  352 
Dampness  of  walls,  to  prevent,  iv. 
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Dance,  St.  Vitus',  iii.  41 
Dandelion,  iii.  352 
Dandy-fever,  iii.  400 
Daphne  guidium,  v.  790 
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in  r-apillaries.  ii.  93 

IL  fat  tissue,  i  270 

in  ki«lney.  i.  270 

in  liver,  i.  269 

in  lymph  glands,  i.  270 

in  mucous  membranes,  i.  270 

in  nuis<'le,  i.  270:  vi  29 

in  spleen,  i.  270 

f;f  chorion,  iii.  57 

of  omentum,  vi.  359 

and    deposits,   pathological,   iii 
394 

calcareous,  of  omentum,  vi.  359 

causes  of.  iii.  397 

cholestt'rine.  iii.  395 

colloid,  iii.  395 

of  the  skin.  iii.  200 
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DevlPs  apple* 


Beg^enerations,  cystic,  iii.  848 
of  kidney,  v.  329,  862 
of  lachrymal  gland,  iv.  116 
fatty,  iii.  8»4;  v.  517 
of  chorion,  iii.  57 
of  liver,  v.  560 
of  muscle,  vi.  28 
of  neurone,  vi.  262 
of  vitreous,  viii.  267 
fibrinoid,  vi.  208 

of  chorion,  iii.  57 
fibroid,  vi.  208 
granular,  iii.  894 

of  muscle,  vi.  28 
hyaline,  iv.  771 

epithelial,  iii.  895 
in  blood-vessels,  ii.  96 
in  capillaries,  ii.  93 
of  chorion,  iii.  57 
of  omentum,  vi.  359 
hydropic,  iii.  894 
of  muscle,  vi.  28 
of  parathyroid  gland,  vi.  507 
of  placenta,  iii.  57 
lardaceous,  i.  268 
mucous,  iii.  895 
myxomatous,  iii.  895 
of  chorion,  iii.  57 
of  lachrymal  gland,  vi.  406 
of  muscle,  vi.  28 
of  neurone,  iv.  262 
of  pituitary  gland,  vi.  640 
of  spinal  cord.  vii.  885 
of  vitreous,  viii.  267 
pigmentary,  iii.  895 

of  neurone,  vi.  262 
pseudomucous,  iii.  895 
pscudomyxomatous,  iii.  895 
reaction  of.  iii.  760 
waxy.  i.  268 
Wallerian,  viii.  278 
Deglutition,  iii.  897 

abolition  of,  in  dysphagia,  iii.  577 
mechanism  of.  iii.  397 
stAges  of,  iii.  897 
Deiters,  spider  cells  of,  ii.  848 
Dekaxnetre,  viii.  299 
Belawfiure,  requirements  for  medical 
practice  in,  iv.  48 
history  of  yellow  fever  in,  viii. 
587 
Delayed  union  after   fracture,  iv. 

252 
Bel^zinier'fl  base,  ptomain,  vi.  790 
Delhi  sore,  vii.  944 
Delirium,  iii.  898 
acutum.  iii.  398 
cordis,  iv.  599 
in  insanity,  v.  79,  100;  and  see 

Jnsaniti/,  confusional 
senile,  v.  113;  and  see  Insanity, 
senile 
Delirium  tremens,  v.  81 
in  alcoholism,  v.  82 
sine  delirio,  v.  82 
symptoms,  v.  82 
treatment,  v.  84 
Delphinine,  vii.  454 
Delphinium  consolida,  vii.  454 
glaucum,  vi.  708 
poisonous,  vi.  708 
staphysapria,  vii.  454 
Delphinoidine,  vii.  454 
Delphisine,  vii.  454 
Delta-amido  -  n  -  valerianic  acid, 

ptomalfn.  vi.  788 
Deltoid  muscle,  anomalies  of,  vi.  51 
Delusions,  v.  46 


Delusions  as  symptom  of  insanity, 
V.  46 

in  paranoia,  v.  188 
Dementia,  see  Insanity 

acute  primary,  v.  80 

agitated,  v.  79 

as  a  symptom  of  insanity,  v.  45 

paralytica,  v.   86,  105;  and  see 
Paresis 

paretic,  v.  86 ;  and  see  Paresis 

prsBCox,  V.  101 

senile,  v.  Ill 

stuporous,  V.  79 

thrombotic,  v.  95 
Demodex  canis.  i.  430 

folliculorum,  i.  430 
DemodicidisB,  i.  480 
Demulcents,  iii.  400 
Dendraxone,  vi.  285 
Dendrites,  ii.  881 ;  vi.  288 

varicose  atrophy  of,  vi.  268 
Dengue  fever,  iii.  400 

complications,  iii.  402 

definition,  iii.  400 

diagnosis,  iii.  401 

differential  diagnosis,  iii.  402 

etiology,  ii.  576;  iii.  401 

history  of,  iii.  400 

in  armies,  ii.  576 

pathology,  iii.  402 

prognosis,  iii.  402 

propagation  of,  iii.  401 

prophylaxis,  ii.  577;  iii.  408 

relation  of,  to  malarial  fevers, 
iii.  402 

sequelae,  iii.  402 

symptoms,  iii.  401 

synonyms,  iii.  400 

treatment,  iii.  408 
Denhart's  mouth  gag,  iii.  12 
Denitrification  by  bacteria,  i.  685 
Denmark,  certification  of  death  in, 
iii.  375 

Pharmacopoeia  in,  vi.  582 
Dental  index,  vii.  281 
Dentalosteoma,  vi.  884 
Dentigerous  cysts,  v.  249 
Dentinoids,  iv.  834 
Dentistry,  cocaine  in,  iii.  160 
Dentition,  disorders  of,  iii.  408 ;  and 
see  Teeth 

formula  of,  iv.  858 
Denver,  iii.  408 
Deodorants,  i.  882;  iii.  411 
Deodorized  opium,  vi.  885 

tincture  of  opium,  vi.  886 
Depilating  powders,  iv.  809 
Deposits,  pathological,  iii.  894;  and 

see  Degenerations 
Depressants,  cardiac,  ii.  687 
Depression,  mental,  as  symptom 

of  insanity,  v.  44 
Depressor    anguli    oris  muscle, 

anomalies  of.  vi   43 
Depressor  nerve  of  Cyon,  iii.  118 
Depressor  thyroideas  muscle,  vi. 

45 
Depressor,  vaginal,  use  of,  iv.  464 
Derbyshire  neck,  iv.  376;  and  see 

Goitre 
Derma,  viii.  674 

Dermacentor  americanus,  i.  486 
Dermanyssus  gn  1 1 iuse,  i.  434 

hirundini^,  i.  434 
Dermatalgia,  iii.  412 
Dermatitis  ambustionis,  iii.  416 

blastomycctic,  iii.  41^ 

calorica"  iii.  416 


Dermatitis  caused  by  plants  and 
animals,. iii.  424,  425 
congelation  is,  iii.  417 
diagnosed  from  eczema,  iii.  715 
epiaemica,  iii.  418 
from  Roentgen  rays,  iii.  418 ;  viii 

667 
herpetiformis,  iii.  419;  iv.  9 
diagnosed  from  eczema,  iii. 

715 
diagnosed    from    erythema 
multiforme,  iv.  9 
malignant  papillary,  iii.  420 
medicamentosa,  iii.  421 
occupation,  iv.  512 
of  hands  and  fingers,  iv.  512 
papillaris  capillitii,  iii.  422 
pustular,  caused  by  quinine,  iii. 

422 
repens,  iii.  423 
scarlatiniformis,  iv.  8 
venenata,  iii.  424 
Dermatobia,  v.  152 
cyaniventris,  v.  158 
noxialis,  v.  158 
Dermatol,  iii.  425 
Dermatology,  cocaine  in,  iii.  160 
Dermatolysis,  iii.  426 
Dermatophilus,  ii.  828 
Dermatoses  due  to  oecnpations,  vi. 
320 
of  the  hands  and  fingers,  iv.  511 
Dermo^aphism,  viii.  61 
Dermoid  cysts,  iii.  850 

diagnosed  from  branchial  cysts, 

ii.  460 
of  hands  and  fingers,  iv.  501 
of  mediastinum,  v.  780 
of  nasal  cavities,  vi.  122 
of  ovary,  vii.  692;  viii.  581 
of  skin,*  vii.  717 
of  testis,  viii.  581 
of  thyroid  gland,  v.  780 
of  Wolffian  body,  viii.  581 
Dermoid  tumors,  vii.  721 
branchial,  vi.  200 
of  conjunctiva,  iv.  108 
of  Fallopian  tubes,  iv.  188 
ovarian,  vi.  489;  vii.  722 
Dermol,  iii.  427 
Desault's  bandage,  i.  780 
Descent,   scheme  of,   Oalton's,  iv. 

640 
Des  Chutes  Hot  Springs,  iii.  427 
Desiccation,  effect  of,  on  bacteria, 

i.  685 
Desmoid  tumors,  iii.  427 
Des  Moines^  Iowa,  iii.  427 
Desquamation    following    use    of 

quinine,  iii.  422 
Detachment  of  the  vitreous,  viii. 

267 
Detroit,  iii.  427 
Deuterotoky,  vi.  514 
<<  Devastation,"   ship,   ventilation 

of  the,  vi.  165 
Development,  arrested,  trephining 
for,  ii.  426 
insanity  from,  v.  145 
in  childhood,  ii.  882 
of  new-born,  acquired  anomalies 
in,  vi.  276 
Deventer's  method  of  extracting 

foptal  head,  vi.  314 
Deviation,  viii.  182 
average,  viii.  191 
probable,  viii.  191 
Devil's  apple,  see  Podophyllum 
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IMplococcas* 

De  Wecker  and  Maaselon's 

arc 

Diaphragm,  hernia  of,  iii.  484;  vii. 

Diarrhoea,    infantile,    pathology. 

keratoscopiquc,  vi.  895 

524 

iii.  444 

asti^ometer,  vi.  895 
De  Wecker^u  scissors,  v.  216 

inflammation  of.  iii.  485 

prognosis,  iii.  445 

lymphatics,  v.  641 
malformations  of,  vii.  708 

prophylaxis,  iii.  446 

2>wtrin,  iii.  428 

stimulants  in,  iii.  448 

urinary,  viii.  48 

nervous  affections  of,  iii.  486 

summer,  iii.  444 

Dextro-caxdia,  vii.  707 

neuralgia  of,  iii.  486 

symptoms,  iii.  444 

Bextroform,  i.  268;  iv.  246 

new  growths  of,  iii.  486 

treatment,  iii.  446 

Dextrose,  iii.  428 

paralysis  of,  iii.  486;  vi.  681 

Diarrhoeal  diseases  among  troops. 

in  plasma,  ii.  86 

perforations  of,  iii.  485 

ii.  578 

in  urine,  viii.  88 

phenomenon,  iii.  484 

Diarthroses,  i.  558 

Diabetes  insipidus,  vi.  781; 

and 

rheumatism  of,  iii.  485 

Diastase,  iii.  449 

Bee  Polyuria 

rupture  of,  iii.  484 

an  amylolytic  enzyme,  iii.  842 

Diabetes  mellitus,  iii.  428 

spasm  of,  iii.  486 

drugs  arresting  the  action  of,  v. 

acidosis  in,  viii.  846 

tonic  spasm  of,  iii.  486 

684 

an  auto-intoxication,  i.  646 

topography  of,  ii.  818 

in  malt,  v.  688 

cataract  in,  iii.  429 

traumatisms  of,  iii.  484 

Diastase,  taka,  iii.  449 

clinical  course,  iii.  480 

tumors  of,  iii.  486 

Diastasis  of  recti  muscles,  iv.  681 

coma  in,  iii.  480 

Diaphragm  of  the  pharynx,  vi. 

Diastematomyelia,  vii.  697 

complications,  iii.  482 

600 

Diaster^  ii.  764 

definition,  iii.  428 

Diaphragmatic  hernia,  iv.  688 

Diastolic  murmurs,  ii.  822;  iv.  604 

diet  in,  iii.  480,  464,  465 

plexus,  vii.  578 

Diatela,  ii.  189 

drowsiness  in,  iii.  560 

Diaphragmitis,  iii.  485 

Diathermancy  of  the  air  in  rela- 

effect on  metabolism,  v.  771 

Diaphtherin,  vi.  455 

tion  to  consumption,  iii.  267 

furunculosis  in,  iii.  43Q 

Diaphtol,  ii.  884 

Diathesis,  iii.  449 

gangrene  in,  iii.  429 
headache  in,  iv. 548 

Diarrhoea,  iii.  438 

hemorrhagic,  iv.  478 

among  troops,  ii.  578 

inheritance  of,  iv.  660,  664 

lambiil  for,  v.  244 

choleraic,  iii.  88 ;  viii.  860 

neuropathic,  see  Heurcuthenia 

lesions  of  circulatory  apparatus 

as  a   means   of   spreading 

neurotic,  see  Neurasthenia 

in,  iii.  429 

cholera,  viii.  857 

Diaxone,  vi.  285 

of  nervous  system  in,  iii.  429 

Cochin  China,  vi.  208 

Dibothriocephalus  cordatus,  ii.  798 

of   respiratory    system 

in, 

diagnosis,  iii.  441 

latus,  ii.  780,  792 

iii.  429 

diet  in,  iii.  459 

Dibothrium  Mansoni,  ii.  798 

of  skin  and   mucous  mem- 

epidemic, iii.  439 

Dicheiria,  iv.  498 

branes  in,  iii.  429 

etiology  of,  iii.  440 

Dichloromethane,  v.  782 

medical  treatment,  iii.  481 

from  cathartics,  iii.  489 

Didytra,  iv.  275 

retinitis  in,  vi.  957 

from  drugs,  iii.  489 
from  food,  iii.  440 

Dicotophyme  renale,  vi.  220 

sudden  death  in,  iii.  480 

Dicrocoeliiim,  vii.  871 

suprarenal  medication,  vi.  412 

from  indigestion,  iii.  489 

lanceatum,  vii.  871 

symptoms,  iii.  428 

from  ulcer  of  the  rectum,  iii.  440 

lanceolatum,  vii.  871 

tests  for  sugar,  iii.  428 

in  constipation,  iii.  440 

Dicrotic  notch,  vi.  798 

treatment,  iii.  480 

infantile,  iii.  448 

wave,  vi.  798 

Diabetic  breads,  iii.  481 

in  intestinal  catarrh,  iii.  440 

Didot's  operation  for  syndactylism. 

coma,  treatment  of  threatened, 

in  intussusception,  iii.  440 

iv.  495 

iii.  482 

in  pancreatic  disease,  iii.  440 

Didymis,  iv.  324 

Dienenbach's    operation  (cheilo- 

gangrene,  iii.  429 

in  peritonitis,  iii.  440 

neuritis,  iii.  429 

in  pregnancy,  iv.  846 

in  pulmonary  consumption,  iii. 

plasty),  vi.  902 

ulcer,  vii.  944 

Diencephal,  ii.  165 

urine,  i.  66 

440 

Diencephalon,  ii.  165 

Diacetic  acid  in  urine,  viii.  49 

,843 

in  renal  disease,  iii.  440 

development  of,  ii.  279 

tests  for,  iii.  430;  viii.  49 

in  typhoid  fever,  iii.  440 

Diet,  change  of,  effect  on  longevity. 

Diaceturia  an  auto-iutoxicatioi 

1,  i. 

in  ursniia,  iii.  440 

V.  568 

645 

masking  constipation,  iii.  440 

during  pregnancy,  iv.  344 

in  insanity,  v.  40 

nervous,  iii.  443 

for  the  sick,  iii.  450 

Di-acetvl  tannin,  vii.  637 
Diachylon  plaster,  v.  472 

of  children,  treatment  of,  iii.  442 

improper,   as   cause  of    disease 

of  infants,  iii.  443 

among  troops,  ii.  619 

Diagrnathus,  vii.  701 

pathological  conditions,  iii.  441 

in  acute  infectious  diseases,  iii. 

Diagrammatic  eye,  iv.  90 

symptoms,  iii.  438 

461 

Dialyzed  iron,  v.  228 

treatment,  iii  442 

in  anjemia.  iii.  460 

Diameters  of  pelvis,  vi.  540 

varieties  of.  iii.  439 

in  appendicitis,  iii.  459 

Diamin,  iii.  432 

Diarrhcsa,   infantile,  iii.  448;  see 

in  asthma,  iii.  461 

Diamine,  ptoinaYDs,  vi.  785 

also  Cholera  infantum 

in  biliary  calculi,  iii.  459 

in  urine,  viii.  33 

acute,  iii.  443 

in  cancer  of  the  stomach,  iii.  458 

un  auto-intoxication,  i.  645 

mycotic,  iii.  443 

in  circulatory  dist»ascs,  iii.  460 

Diaminuria  an  auto  -  intoxication, 

chronic,  iii.  445 

in  cirrhosis  of  the  liver,  iii.  459 

i.  645 

classification,  iii.  443 

in  constipation,  iii.  458 

Diapedesis,  iii.  432 

complications,  iii.  445 

in  dial)etes,  iii.  430,  464 

Diaphoretic  action  of  heat,  iv. 

628 

definition,  iii.  443 

in  diairlKva,  iii.  459 

Diaphoretics,  iii.  432 

diagnosis,  iii.  445 

in  dilatation  of  the  stomach,  iii 

Diaphragm,  atilR'sions  of,  to  ne 

igh- 

diet  in,  iii.  447 

458 

boring  organs,  iii.  435 

eliminativc,  iii.  443 

in  dysentery,  iii.  450 

anomalies  of,  vi.  61 

hygiene  of,  iii.  446 

in  dyspepsia,  iii.  457 

atropliy  of,  iii.  437 

infectious,  iii.  443 

in  epilepsy,  iii.  466 

clonic  spasm  of,  iii.  436 

irritative,  iii.  443 

in  exanthemata,  iii.  466 

defects  of,  vii.  524 

meclianical,  iii.  443 

in  fevers,  iii.  461 

development  of,  iii.  184 

medicinal  treatment,  iii.  448 

in  gall-stones,  iii.  463 

diseases  and  injuries  of,  iii.  484 

nervous,  iii.  443 

in  gastritis,  iii.  457 

displacements  of,  iii.  434 

non-infectious,  iii.  443 

in  gout,  iii.  468 
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Diet  in  infantile  diarrhoea,  iii.  447 

in  insanity,  v.  74 

in  insomnia,  iiL  466 

in  intestinal  diseases  of  child- 
hood, tii.  459 

in  jaundice,  iii.  459 

in  litbsemia,  iii.  468 

in  nephritis,  iii.  459 

in  nervous  affections,  iii.  466 

in  neurasthenia,  iii.  466 

in  pharyngitis,  iii.  456 

in  pleurisy  with  effusion,  iii.  461 

in  pneumonia,  iii.  461 

in  pulmonary  tuberculosis,  iii. 
461 :  ▼.  604 

in  pyloric  obstruction,  iii.  458 

in  renal  calculi,  iii.  468 

in  rheumatism,  iii.  468 

in  skin  diseases,  iii.  466 

in  stenosis   of   c^urdiac   end  of 
stomach,  iii.  456 
of  oesophagus,  iii.  456 

in  stomatitis,  in.  456 

in  tonsillitis,  iii.  456 

in  typhoid  fever,  iii.  462 

in  ulcer  of  the  stomach,  iii.  458 

in  ureemia,  iii.  460 

in  uricacidsemia,  iii.  468 

standards  of,  iii.  464 ;  v.  771 

von  Noorden's  standard,  iii.  464 
Dietary  values  of  foods,  vi.  172 
Dietetics  of  the  sick,  iii.  450 
Diethylaxnin,  ptomaln,  vi.  785 
Diethylene-diamin,  vi.  688 
Di-ethyl-ketone.  iii.  467 
Diethyl-melonyi-urea,  viii.  221 
Dietrs  crisis,  v.  820 
Dieulafo^'s  aspirator,  i.  579 
Differential   air  calorimeter,  ii. 

568 
Differentiation,  iii.  467 

factors  affecting,  iii.  468 
Diffraction  grating,  vii.  278 
Diffiision,  i.  50 

and  osmotic  pressure,  viii.  417 

of  salts,  viii.  467 
Digallic  acid,  vii.  686 
Digastric   muscle,  anomalies  of, 

vi.  46 
Digestants,  iii.  469 
Digestibility  of  various  foods,  vi. 
175 

iion,  iii.  471 

artificial,  of  tissues,  iv.  712 

buccal,  iii.  471 

disorders  of,   see  Stomach,  dis- 
eases of,  and  Enteritis 

disturbances  of,  effect  on  me- 
tabolism, V.  774 

effect  of  mastication  on,  v.  700 
of  papain  on,  vi.  482 

gastric,  iii.  472 

intestinal,  iii.  478 

leucocytosis  during,  v.  491 
Digestive  disorders  due  to  occu- 
pation, vi.  820 

in  neurasthenia,  vi.  250 

mercury  in,  v.  756 
Digestive  ferments,  iii.  470 
Digestive  system,  changes  in,  in 
myelogenous  leukaemia,  v.  500 

modifications  of,  in  pregnancy, 
iv.  840 
Digestive  tract  in  cretinism,  iv.  898 

in  infancy,  iv.  857 

malformations  of,  vii.  708 

myomata  of.  vi.  76 

syphilitic  affections  of,  vii.  622 


Digestives,  vii.  805,  807 

Digital  compression  in  control  of 

hemorrhage,  i.  289,  586 
Digital  fascia,  contraction  of,  iv. 

522 
Digitalein,  iii.  477 
Digitalin,  iii.  476 

action  of,  on  heart,  v.  28 
effects  of,  on  foetus,  vi.  279 
hypodermatic  use  of,  iv.  821 
Dig^talines,  iii.  479 
Digitalis,  iii.  476 
action,  iii.  477 

on  blood  pressure,  H.  698 
on  circulation,  ii.  697 
on  heart,  ii.  697 
allied  drugs,  ii.  701 
as  a  cardiac  tonic,  ii.  696 
as  a  diuretic,  iii.  548 
composition,  iii.  476 
contraindications,  iii.  478 
description,  iii.  476 
differences    between    strophan- 

thus  and,  vii.  541 
dose,  iii.  478 
habitat,  iii.  476 
indications  for  use,  ii.  701 
preparations  of,  iii.  478 
purpura,  iii.  476 
toxicolo^ical,  iii.  478 
use  of,  ii.  701 

in  aneurism,  i.  827 
in  diseases  of  the  heart,  iii. 
477 ;  iv.  609 
Digitonin,  iii.  477 
Dieitozin,  iii.  477 
Dinydrocollidin,  ptomaln,  vi.  789 
Dihydrolutidin,  ptomaln,  vi.  789 
Di-hydro-resorcin,  iii.  479 
Di-iodo-beta-naphtol,  iii.  479 
Di-iodo-carbazol,  iii.  479 
Di-iodoferm,  iii.  479 
Di-iodo-methyl-salicylate,  vii.  25 
Di-iodo-salicylic  acid,  iii.  479;  v. 

210 
Di-iodo-salol,  iii.  479 
Dilatation  of  cervix  uteri,  viii.  69 
of  gallbladder,  iv.  296 
of  gall-duct,  iv.  294 
of  heart,  iv.  598 
of  oesophagus,  vi.  845 
congenital,  vi.  888 
of  stomach,  vii.  524 
diet  in,  iii.  458 
of  veins,  viii.  215;  and  see  Var- 
ices and  PhUbeciasia 
Dilator  naris  muscle,  anomalies 

of,  vi.  48 
Dilator  pupillss,  iv.  76 
Dilators  for  cystoscopy,  i.  779 
Dill,  iii.  479 
fruit,  iii.  479 
seed.  iii.  479 
Diluted  acetic  acid.  i.  65 
hydrobromic  acid,  iv.  777 
hydrochloric  acid,  iv.  780 
hydrocyanic  acid,  iv.  780 
nitrate  of  silver,  vii.  216 
nitrohydrochloric  acid,  vi.  294 
phosphoric  acid,  vi.  620 
solution  of  subacetate  of  lead,  v. 

471 
sulphuric  acid,  vii.  568 
Diluting  fluids  for  blood   count- 
ing, ii.  48 
Di-methyl-acetal,  iii.  479 
Dimethylamin,  ptomaTn,  vi.  784 
I  Di-methyl-phosphin,  v.  781 


Dimethyl-pyrocatechin,  viii.  2SU 
Diminished  respiration,  ii.  817 
Dinitro-cellulose,  iii.  298 
DioBsophagus,  vi.  888 
Dionin,  viil.  467 
Dioptometry,  vi.  894 

objective,  vi.  894 

subjective,  vi.  895 
Dioptrics,  iv.  88 

accommodation,  iv.  98 

refraction,  iv.  88 
Dioptrie,  i.  55 
Diosphenin,  ii.  514 
Diospora  caucasica,  v.  802 
Dios^yros,  vi.  574 
Dioziae  of  manganese,  v.  686 
toxicology  of,  V.  687 

of  sulpbnr.  vii.  562 
Dioxyanthrol,  i.  868 
Dioxynaphthalene,  iii.  479 
Diphallus,  vii.  710 
Diphtheria,  iii.  480 

antitoxin,  i.  889 ;  iii.  489 
production  of,  i.  890,  698 

bacillus  of,  i.  694,  697;  iii.  480 
in  dissection  and  operation 
wounds,  iii.  581 

bacteriologicar  diagnosis  of,  ill. 
487;  viii.  441 

bacteriology  of,  i.  694;  iii.  480 

cardiac  paralysis  in,  vi.  491 

caused  by  milk,  v.  887 

characteristic  appearances  of,  ill 
486 

cold  in,  iii.  194 

complications,  iii.  486 

death  rate  in.  viii.  255 

diagnosis,  iii.  486;  viii.  899 

disposal  of  healthy  members  of 
family  during,  iii.  487 

.erythema  in,  iv.  7 

general  ^eatment,  iii.  488 

history,  iii.  480 

immunity  against,  iii.  482 

in  armies,  ii.  577 

how  to  avoid,  v.  814 

laryngeal,  iii.  488 

local  treatment,  iii.  487 

membrane  formation,  iii.  488 

mixed  infection  in,  iii.  481 

nasal,  vi.  112 

of  the  auricle,  iii.  608 

of  the  conjunctiva,  iii.  248 

of  the  oesophagus,  vi.  840 

of  the  vulva,  viii.  161 

paralysis  following,  vi.  489 

pathology  of,  iii.  488 

persistence  of  bacilli  of,  iii.  481 

pharyngeal,  iii.  484 

prognosis,  iii.  487 

prophylaxis,  iii.  487 

relapses,  iii.  486 

serum  tlierapy  in,  iii.  489;  vU, 
138 

susceptibility  to.  iii.  482 

symptoms,  iii.  484,  485 

toxin,  iii.  481 

transmission  of,  iii.  482 

treatment,  iii.  487 
Diphtheritic  conjunctivitis  a  cause 
of  blindness,  ii.  10 

necrosis,  vi.  208 
Diplacanthus,  ii.  791 

nanus,  ii.  791 
Diplacousis,  iii.  608 
Diplegria  facialis,  iv.  124 
Diplo-baciUus,  i.  680 
Diplococcus,  i.  680 
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Diploooccus  iDtracellularis  menin- 

Disinfection,  iii.  498 

Dislocations  of  the  patella,  inter- 

gitiilis, i.  709 

at  quarantine  stations,  vi.  822 

mittent,  vi.  518 

pneumonia;,  i.  707,  709 
Diplogonoporus,  ii.  793 

by  chlorine  gas,  iii.  5 

of  the  pelvic  bones,  iii.  628 

deflniUon  of.  iii.  496 

of  the  penis,  vii.  176 

grandis,  ii.  798 
Diploic    oephalhaBmatomata,  ii. 

of  clothing,  iii.  497,  504 

of  the  phalanges,  iii.  528,  580 

of  dressings,  iii.  504 

of  the  radius,  iii.  520 

764 

of  excreta,  iii.  497 

of  the  ribs,  iii.  512 

Diplopia,  iii.  490 

of  hands,  vi.  795 

of  the  scaphoid,  iii.  580 

anomalous  type  of,  iii.  498 

of  patient,  iii.  504 

of  the  semilunar  cartilages,  v. 

from  strabismus,  vii.  580 

of  school-room.  iii.  505 

274.  288 

monnph  thai  mica,  iii.  498 

of  ships,  iii.  498,  505 

of  the  shoulder,  iii.  517 

Diplopoda,  v.  160 

of  sick-room,  iii.  497,  504 

congenital,  iv.  698 

Dippers  animal  oil,  iii.  498 

of  the  person,  iii.  497 

Stimson's  method  of  reduc- 

Diprosopus, vii.  684 

of  woodwork,  iii.  504 

ing,  iii.  511 

diophthulmus,  vii.  684 

Dislocatio  erecta,  iii.  519 

varieties,  iii.  517 

monostomus,  vii.  684 

Dislocations,  iii.  506 

with  fi*acture,  iii.  520 

tetrophthalmus,  vii.  684 

accidental,  iii.  506 

of  the  spine,  iii.  512 

triophthalmus,  vii.  684 

after-treatment,  iii.  511 

of  the  sternum,  iii.  518 

DipBomania,  v.  84,  183 

ancient,  iii.  506 

of  the  thumb,  iii.  528;  iv.  518 

in  epileptic  insanity,  v.  100 

bilateral,  iii.  507 

of  the  toes,  iii.  580 

Diptera,  parasitic,  v.  152 

classification,  iii.  506 

of  the  ulna,  iii.  521 

poisonous,  v.  162 

complete,  iii.  506 

of  the  vertebrae,  vii.  898 

Dipterooarpus,  iv.  456 

complicated,  iii.  506 

of  the  wrist,  iii.  522 

Dip7^8  parasiticus,  vii.  688,  689 
DipyUdium,  ii.  792 

compound,  iii.  506 

congenital,  iv.  512 

amputation  in,  i.  286 

spontaneous,  iv.  512 

caninum.  ii.  792;  vi.  502 

congenital,  vi.  277 

traumatic,  iv.  612 

Direct  ingruinal  herxua,  iv.  671 

of  the  hip,  iv.  692 

old,  iii.  506 

Direct  necrosis,  vi.  201 

of  the  knee.  iv.  698 

pathological,  iii.  506 

Direction,  judgment  of,  iii.  498 

of  the  patella,  vi.  518 

pathology  of,  iii.  508 

Disaccharides  in  urine,  viii.  48 

of  the  shoulder,  iv.  698 

primai-y,  iii.  507 

Disarticulation   at  the  elbow,    i. 

of  the  wrist,  iv.  512 

primitive,  iii.  507 

250 

consecutive,  iii.  507 

prognosis,  iii.  509 

at  the  hip,  i.  264 

coxo-femoral,  iii.  528 

recent,  iii.  506 

at  the  knee,  i.  261 

diagnosis,  iii.  507 
entire,  iii.  507 

recurring,  iii.  507 

at  the  wrist,  i.  250 

regular,  iii.  507 

of  the  fingers,  i.  249 

etiology,  iii.  507 

secondary,  iii.  507 

of  the  shoulder,  i.  258 

incomplete,  iii.  506 
irregular,  iii.  507 

simple,  iii.  506 

Disassociation,  method  of,  iv.  710 

single,  iii.  507 

Disc,  a  form  of  medicine,  v.  786 

multiple,  iii.  507 

spontaneous,  iii.  506 

optic,  iv.  77 

of  tendons,  vii.  665 

statistics  of.  iii.  507 

Janvier's  tactile,  viii.  562 

of  the  ankle,  iii.  529 

subclavicular,  iii.  520 

Discission  for  cataract,  ii.  725 

of  the  astragalus,  iii.  529 

subcoracoid,  iii.  520 

needle,  ii.  725 

of  the  carpus,  iii.  528;  iv.  512    • 

subglenoid,  iii.  517 

of  cervix  uteri,  viii.  69 

of  the  clavicle,  iii.  514 

symptoms,  iii.  507 

Discord,    differentiated    from   har- 

of the  coccyx,  iii.  528 

traumatic,  iii.  506 

mony,  i.  615 

of  the  cuboid,  iii.  580 

treatment,  iii.  509 

Disctursiveness  in  insanity,  v.  44 

of  the  cuneiform  bones,  iii.  580 

unilateral,  iii.  507 

Discus  proligerus,  iv.  451 
Disease  and  msanity,  v.  38,  66,  67 

of  the  elbow,  iii.  521 

varieties,  iii.  506 

of  the  eyeball,  vi.  408 

Displacement  of  heart,  iv.  588 

caused  by  milk,  v,  833 

of  the  femur,  iii.  523 

of  ovary,  vi.  432 

cause  of  deaf-mutism,  iii.  365 

into  the  ischiatic  notch,  iii. 

of  stomach,  vii.  523 

constitutional,  a  CAUse  of  insan- 

526 

of  uterus,  viii.  78 

ity,  V.  83 

into  the  thyroid  foramen,  iii. 

Dissection,  permis.sion  required  for. 

conveyed  by  milk,  v.  837 

527 

ii.  534 

dependent  on  military  service,  ii. 

on  the  dorsum  ilii,  iii.  524 

Dissection    and     operation 

621 

on  the  pubis,  iii.  527 

wounds,  iii.  530 

diagnosed  from  blood  examina- 

of the  tibula.  iii.  529 

clinical  course,  iii.  537 

tions,  ii.  69 

of  the  fingers,  iii.  523 

diagnosis,  iii.  539 

due  to  habitation,  iv.  767 

of  the  hip,  iii.  523 

etiology,  iii.  530 

eosinophilia  in,  v.  493 

congenital,  iv.  692 

pathogenesis,  iii.  533 

fatality  of,  iii.  495 

diagnosed  from  coxa  vara, 

treatment,  iii.  540 

feigned,  among  troops,  ii.  622 

iii.  309 

Disseminated  sclerosis,  viii.  491 

hand  in,  iv.  .583 

dorsal   Stirason's  method  of 

Dissipation,  effect    of,   on    meno- 

heredity in  relation  to,  iv.  659 

reducing,  iii.  511 

pause,  ii.  799 

in  armies,  ii.  r)72 

of  the  humerus,  iii.  517 

Dissociation,  diffusion,  and  ac- 

in childhood,  ii.  883 

of  the  liyoid  bone,  iii.  513;  iv. 

tion  of  salts,  viii.  467 

•     industrial,  vi.  818 
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Distance,  estimate  of.  viii.  246 

influence  of  climate  on,  iii.  147 

of  the  knee,  iii.  528 

Distillation  of  water,  viii.  285 

in    relation   to    occupation,   vi. 

congenital,  iv.  698 

on  ships,  vi.  169 

318 

of  the  larynx,  v.  420 

Distilled  spirituous  liquors,  i.  169 

registration  of,  see    Vital  statis- 

of  the  maxilla,  iii.  512 

Distoma  Buski.  vii.  867 

tiai 

of  the  nietiicarpal  bones,  iii.  523; 

cavije,  vii.  865 

Disinfectants,  i.  687;  iii.  495 

iv.  512 

conjunctum,  vii.  870 

as  digestants,  iii.  470 

of  the  metatarsal  bones,  iii.  580 

conns,  vii.  869 

Disinfecting  apparatus,   formalde- 

of the  nasal  bones,  vi.  123,  296 

cra.ssum,  vii.  867 

hyde,  iii.  503 

of  the  r)s  calcis,  iii.  530 

endcmicum,  vii.  870 

steam,  iii.  499,  501 

of  the  patella,  iii.  527;  v.  274 

hjematobium,  vii.  872 

fluid.  Ledoyen's,  v.  472 

congenital,  vi.  518 

of  kidney,  v.  844 
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Distoma  hepaticiim  in   eall- blad- 
der and  ducts,  iv.  2v8 

Dog-nose,  iv.  638 

Dropsy^  vi.  334;  and  see  Aseitei  And 
Ckkiema 

Dogwood,  flowering,  iii.  549 

hepatisendemicum,  vii.  870 

Jamaica,  iii.  550 

false,  vi.  337 

innocuum,  vii.  870 

poisonous  plant,  vl.  697 

in  heart  diseases,  treatment  of. 

pernidogum,  vii.  870 

Dolomol,  iii.  550 

iv.  610 

heteropliyes,  vii.  870 

Dolores,  iii.  550 

of  Tenon's  capsule,  vi.  406 
of  the  brain,  ii.  431 

iaponicuro,  vii.  870 
lanceolatum.  vii.  869,  871 

'  Dondos,  i.  165 

Donovan's  solution,  i.  524 

of  the  ioints,  v.  261 
tuberculous,  v.  268 

maffnum,  vii.  866 
oculi  humani,  vii.  866 

Dorema  ammoniacum,  i.  217 

Dormiol  as  a  hypnotic,  iv.  818 

of  the  pericardium,  iv.  787 

oplitbalmobium,  vii.  866 

Dorsalis  pedis  artery,  iv.  197 

of  the  peritoneum,  i.  668 

pulmoDale,  vii.  867 

anomalies  of,  i.  536 

renal,  diuretics  in,  iii.  644 

pulmonis,  vii.  867 
Rathonisi,  vii.  867 

Dorsalis  penis  artery,  anomalies  | 

sleeping,  vii.  242 
Drosera,  iii  559 

of,  i.  584 

Ringeri,  vii..  867 

Dorso-epitrochlearis  muscle, 

vi. 

DroseracesB,  iii.  569 

sibiricum,  vii.  869 

48.  53 

Drowning,  resuscitation  from,  i.  660 

sinense,  vii.  869 

Dorsum  ilii,  dislocations  on,  iii  524 

signs  of  death  from,  i.  672 

spathulatum,  vii.  870 

Dosage,  iii.  550 

Drowsiness,  iii.  559 

tenuicolle,  vii.  869 

bv  rectum,  v.  735 
circumstances  necessitating  m 

forms  of,  iii.  560 

texanicum,  vii.  866 

od- 

from  drugs,  iii.  561 

Westermanii.  vii.  867 

ification  of,  iii.  551 

treatment,  iii.  561 

Difltomum,  see  Distoma 

modification  of,  for  children. 

iii. 

Drug  eruptions,  iii.  421 

Distortion  in  hip-Joint  disease, 

551 

Drug  habits,  v.  81 ;  And  eee  Cocaine, 

V.  268 

standard,  iii.  550 

Opium,  Chlaral,  etc. 

treatment  of,  v.  284 

Doses,  divided,  iii.  550 

Drug-inspection,  modem  legisla- 
tion relative  to,  iv.  162 

Distraction  in  treatment  of   hip- 

Double-hand,  iv.  493 

joint  disease,  v.  277 

Double-staining,  methods  of,  viii. 

Drug  intoxication  and  habitua- 

of knee-joint  disease,  v.  285 

397 

tion,  V.  81 

Districhiasis,  iv.  120 

Douches,  iv.  792 

Drugs,  see  Pharmacapceia 

District    of    Columbia,    require- 

ante-part um,  v.  385 

action  of,  upon  the  cardio-inhibi- 

ments  for  medical  practice  in,  iv. 

hot,  uses  of,  iv.  624 

tory  mechanism,  v.  28 

48 

nasal,  v.  733 

adulteration  of.  iv.  177 

Disuse,  atrophy  from,  i.  607 

pail,  iii.  194 

history  of,  iv.  162 
cause  of  diarrhoea,  iii.  439 

Dita,  iii.  542 

spray,  iii.  194 

Ditain,  iii.  542 

Dover's  powder,  v.  212;  vi.  387 

of  mental  disturbance,  v.  85 

Ditaine,  iii.  542 

diaphoretic  action  of,  iii.  *433 

depending   upon    alkaloids  for 

Ditamine,  iii.  542 

Doxtatter's  Mineral  Well,  iii. 

552 

their  activity,  i.  104 

Di-thio-calcium    carbonate,    iii. 

Doyen's  intralaryngeal  tube. 

iv. 

drowsiness  from,  iii.  561 

548 

145 

effect  of,  on  body  temperature. 

Dittany,  iii.  543 ;  v.  879 

Dracimcular  ulcer,  vii.  944 

ii.  570 

American,  iii.  543 

Dracimculus  loa,  vi.  211 

on  knee-jerk,  v.  366 

Dittrich's  plugs,  viii.  408 

medinensis.  vi.  210 

eliminated  by  milk,  v.  818 

Diuresis,  vi.  731 

oculi,  vi.  211 

headache  from  use  of,  iv.  648 

Diuretic,  infusion  of  digitalis  as,  Iii. 

DragendorfP's  method  of  analysis 

idiosyncrasy  in  regard  to,  iv.  842 
incompatibility  of,  iv.  853 

478 

for  alkaloids  and  glucosides, 

vi. 

salt,  vi.  744 

722 

injuriously  affecting  milk,  v.  885 
tolerance  for,  iv.  842 

Diuretics,  iii.  543 

Drain's  blood,  iii.  652 

action  of,  on  kidney,  vii.  100 

Drainage,  iii.  554 

Drunkenness,  v.  82 

direct,  iii.  543 

in  operations,  i.  569 

a  bar  to  enlistment,  vi.  849 

.    indirect,  iii.  548 

materials  for.  i.  569;  iii.  554 

convulsive,  of  Percy,  v.  82 

in  nephritis,  v.  336 

methods  of,  iii.  554 

pathological,  v.  82 

irritant,  iii.  546 

of  joints,  V.  294 

DrupaoesB,  poisonous  plants,  vi.  707 

saline,  iii.  544 

purpose  of,  iii.  554 

.  Dry-cupping  as  a  counter-hritant, 
iii.  305 

stimulant,  iii.  546 

Drainage,  house,  iv.  762 

Diuretin,  iii.  548 

defects  in.  iv.  769 

Dry  gangrene,  iv.  305 

as  a  diuretic,  iii.  546 

Drainage  tubes,  iii.  555 

Dry  pleurisy,  vi.  662 
Drymis  Winteri,  ii.  646 

Diverticula  of  oesophagus,  vi.  846 

Drastic  purgatives,  vi.  812 

Divorces,  viii.  247 

Draught,  imperial,  vi.  745 

Dryobalanops  aromatica,  ii.  131 

of  insane,  v.  77 

Drawers  for  soldiers,  v.  795 

camphora.  ii.  181,  628 

Divulsion  of  cervix  uteri,  viii.  69 

Dreamy  state  in  epileptic  insanity. 

Dryopteris,  iv.  148 

of  urethra,  viii.  24 

V.  99 

fllix  mas,  iv.  147 

Dixie  Springs,  iii.  549 

Dregea  volubilis,  i.  565 

marginalis,  iv.  147 

Dizziness,  sensation  of,  vii.  121 

Dressings,   surgical,   i.   568; 

iii. 

DubUn,  N.  H.,  iii.  562 

in  ear  diseases,  iii.  659 

552 

Duboisia,  iii.  562 

Dochmius  anchylostomum,  vi.  221 

Dribbling  of  urine,  viii.  484 

Hopwoodii.  iii.  562 

duodenalis,  vi.  221 

Dried  alum,  i.  207 

myoporoides,  iii.  662 
Duboisine,  iii.  562 

Dock,  iii.  549 

Dried  sodium  carbonate,  vii.  257 

yellow,  iii.  549 

Dried  zinc  sulphate,  viii.  339 
Drigalski  and   Conradi's   ag 

as  a  mydriatic,  vi.  70 

DoenhofTs  myodynamometer,  iii. 

ar, 

Dubreuil's  method  of  amputation 

564 

viii.  414 

at  the  wrist,  i.  251 

Doering's  lymph  mill,  viii.  141 
Dog,  haemolymph  glands  of,  iv.  468 

Drinking-water,  see  Water 

Duchenne's  dynamometer,  iii.  564 

for  soldiers,  v.  804 

Duct  of  Bartholin's  gland,  dilatation 

lymphatic  system  of,  v.  649 
Dogbane,  see  Apoeyanacem 

Drinks  as  food,  i.  177 

of.  i.  735 

for  the  sick,  iii.  456 

of  Cuvier,  left,  persistence  of, 

poisonous  plant,  vi.  705 

Drip-sheet,  iv.  789 

viii.  202 

Dog-buttons,  vi.  307 

mode  of  friction,  iv.  789 

of  mamma,  ii.  467 

Dog-flea,  V.  155 

Dromograph,  iii.  101 

of  Santorini.  vi.  460 

Dog-gMMS,  iii.  298 

Drop  finger,  iv.  616 

of  Wirsung,  vi.  460 
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Duct  of  Wirsung.  anatomical  rela- 

Dysentery, etiology,  iii.  569 

Ear,  cystoma  of  auricle,  iii.  666 

tion  of,  vi.  472 

forms  of,  iii.  568 

cysts  of  the  auricle,  iiL  606 

pancreatic,  vi.  460 

from  impure  water,  iii.  667 

diagnosis  of,  iii.  658 

accessory,  vi.  460 

geographical  distribution  of,  iii. 

diphtheria  of  the  auricle,  iii.  608 

thoracic,  v.  645 

discharge  from,  iii.  659 

Ductus  arteriosus,  viii.  478 

history,  iii.  565 

Ear,  Diseases  of,  acute  catarrhal  or 

persistence,  vii.  707 ;  viii.  474 

in  armies,  ii.  579 

non -suppurative     inflam- 

premature obliteration,  ii.  94 

in  children,  iii.  444 

mation  of  the  middle  ear. 

cochlearis,  i.  621 

etiology,  iii.  444 
pathology,  iii.  444 

iii.  588 

endolymphaticus,  i.  621 

suppurative  inflammation  of 

Dudgeon's    sphyg^nograph,  vii. 

s^'mptoms,  iii.  445 

the  middle  ear,  iii.  589 

288 

individual  predisposition  to,  iii. 

affections  of  the  auditory  nerve. 

Dudley's  method  of  shortening  the 

568 

iii.  597 

round  ligaments,  viii.  84 

influence  of  other  diseases  on,  iii. 

of  the  auricle,  iii.  606 

Dugruetia,  i,  862. 
Dukes's  disease,  viii.  513 

568 

of  the  Eustachian  tube,  iii. 

of  soil  on,  iii.  566 

612 

Dulcamara,  i.  768 

pathological  anatomy,  iii.   568, 

of     the    external  auditory 

Dulcin,  iii.  562 

570.  572 

canal,  iii.  618 

Duncan  Springs,  iii.  563 

pre<lisposin^  causes,  iii.  566 

alterations  in  the  tympanic  mem- 

Dunham's peptone   solution,  viii. 

prognosis,  iii.  578 

brane  and  adjacent  bon^  walls 

871 

rehition  of,  to  tropical  abscess,  y. 

due  to  former  disease,  iii.  621 

thermo-regulator,  viii.  884 

582 

artificial  aids  to  defective  hear- 

Duodenum, changes  occurring  in 

serum  diagnosis  in,  vii.  182 

ing,  iii.  680 

chyme  in  the,  iii.  88 

therapy  in,  vii.  188 

chronic  catarrhal  or  non -purulent 

histology  of,  v.  184 

sporadic,  iii.  568 

inflammation  of  the  middle 

measurements  of,  viii.  389 

symptoms,  iii.  569,  571,  572 

ear,  iii.  634 

Duotol,  iv.  424 

treatment,  iii.  574 

purulent  inflammation  of  the 

Duplex  vagina,  viii.  157 

tropical,  due  to  amceba  coli,  L 

middle  ear,  iii.  687 

Duplicities,  vii.  674 

232 

foreign  bodies  in  the    external 
auditory  canal  and  middle  ear. 

asymmetrical,  vii.  689 

Dysidrosis,  vi.  788 

etiology  of,  vii.  676 

Dysmenorrhoea,  iii.  575 

iii.  646 

parallel,  vii.  685 

leucorrhoea  in,  v.  495 

general  therapeutics,  iii.  649 

parasitic  origin  of,  vii.  698 

mechanical,  iii.  576 

intracranial     complications     of 

symmetrical,  vii.  677 

membranous,  iii.  576 

acute  and  chronic  inflamma- 

Dupuytren's contraction,  iv.  517 

obstructive,  iii.  576 

tions  of  the  middle  ear,  iii.  654 

method  of  amputation  at  shoul- 

treatment, iii.  576 

mastoid  operations,  v.  701 

der,  i.  254 

Dyspepsia,  vii.  492 

methods  of  diagnosis,  iii.  658 

Dura  mater,  ii.  210 

causes,  vii.  492 

new  growths,  iii.  666 

endothelioma  of,  vii.  89 

diet  in,  iii.  457 

operations   upon  the  tympanic 

sinuses  of,  ii.  260 

drowsiness  caused  by,  iii.  560 

membranes  and    ossicles,  iii. 

substitute  for,  ii.  410 

intestinal,  iii.  458 

670 

theca  of,  ii.  211 

nervous,  iii.  457;  vii.  504 

syphilitic  affections,  iii.  674 

Dural  arteries,  ii.  249:  and  see  Men- 

treatment, vii.  496 

tmumatic  affections,  iii.  687 

ingeal  arteries 

Dysphagria,  iii.  577 

tuberculosis  of  the  middle,  iii.  690 

veins,  ii.  255 

Dyspnoea,  iii.  578;  vi.  951 

Bar,  eczema  of    external  auditory 

Duration  of  work,  effect  of,  on 

asthmatic,  i.  586 

canal,  iii.  619 

healtii.  vi.  328,  827 

cardiac,  iv.  610 

erysipelas  of  the  auricle,  iii.  607 

Dust  a  public  nuisance,  vi.  380 

in  dyspepsia,  vii.  495 

examination  of,  for  purposes  of 

effect  of  inhalation  of,  vi.  824 

in  pulmonary  tuberculosis,  v.  605 

diagnosis,  iii.  658,  663 

in  workshops,  prophylaxis  in  re- 

Dystocia, due  to  deformed  pelves, 

external,  i.  615 

gard  to,  vi.  828 

vi.  524 

anatomy  and  physiology  of. 

Dutch  liquid,  iv.  15 

i.  615 

liwarfism,  viii.  474 

Ear,  affections  of.  causing  headache. 

new  growths  of,  iii.  667 

diHtinguished  from  cretinism,  Iv. 

iv.  549 

Ear,  external  auditory  csinal,  i. 

395 

anatomy  of,  i.  615 

615 

essential,  viii.  476 

of  auditory  ossicles,  i.  616; 

anatomy  of,  i.  625 

primary,  viii.  476 

iii.  584 

affections  of,  iii.  613 

secondary,  viii.  479 

of  external  auditory  canal,  i 

foreign  bodies  in,  iii.  646 

8ymi)t()matic,  viii.  479 

625 

traumatisms  of,  iii.  688 

Dwarfs,  vii.  673;  viii.  475 

of  tympanic  membrane,  iii. 

Ear,  fibroma  of  auricle,  iii.  666 

Dyer's  green- weed,  iv.  855 

581 

fibrous  tissue  growths  of,  iii.  668 

Dyes,  aniline,  viii.  895 

angioma  of,  iii.  669 

foreign  bodies  in,  iii.  646 

prei>aration  r)f  various,  viii.  896 

of  the  auricle,  iii.  608,  666 

fractures  of  the  temporal  bone. 

Dynamite,  vii.  910 

anomalies  of  muscles  of,  vi.  42 

iii.  689 

Dynamometer,  iii.  563 

artiticial  drum  membrane,  iii.  681 

frost-bite  of  the  auric\e,  iii.  607 

Dy scoria,  v.  217 

atheroma  of  auricle,  iii.  666 

gangrene  of  the  auricle,  iii.  607 

Dyscrasia,  iii.  449 

atresia  of,  i.  603 

general  therapeutics  of,  iii.  649 

Dysentery,  iii.  565 

auditory  nerve,  affections  of  the, 
ni.  597 

gunshot  wounds  of,  iii.  689 
hasmatoma  of,  iii.  687 

anurha  of,  viii.  638 

anurbic.  iii.  569 

ossielis.  i.  616 

of  the  auricle,  iii.  608 

bacteriological  diagnosis  of,  viii. 

auricle,  affections  of  the,  iii.  606 

hypertrophies  of  the  auricle,  iii. 

441 

benign  growths  of,  iii.  666,  668 

608 

bactx'riology   of,    iii.    569,    572; 

burns  and  scalds  of  the  auricle. 

impacted  cerumen,  iii.  614 

viii.  441 

iii.  611 

inflammations      of,      catarrhal, 

catarrlial.  iii.  568 

carcinoma  of,  iii.  669 

acute,  iii.  588 

chroni(!  anucbic,  iii.  572 

cochlea,  i.  621 

catarrhal,  chronic,  iii.  634 

coniiilications,  iii.  573 

cutaneous  diseases  of  the  auricle. 

intracranial      complications 

diagnosis,  iii.  573 

iii.  606 

of,  iii.  654 
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.  inflammations  of,  non-purulent, 
iii.  634 
non -suppurative,  iii.  588 
purulent,  iii.  687 
suppurative,  iii.  680 
in  insanity,  v.  51 
,  internal,  i.  615,  619 
anatomy  and  ptiysiology  of,  L 

619 
escape  of  pus  into,  symptoms  of, 

iii.  602 
malignant  growth  of,  iii.  670 
syphilitic  Affections  of  the,  iii. 
682 
affections  of  the,  in  child- 
hood and  adolescence,  iiL 
685 
,  labyrinth,  see  Ear^  internal 
laminated  epithelial  plugs  in  ex- 
ternal auditory  canal,  iii.  615 
lobe  of,   site  for  puncture  for 

blood  examination,  ii.  88 
lymphatics  of,  v.  627 
malformations,  congenital,  of  the 
auricle,  iii.  611 
of    the    external    auditory 
canal,  iii.  618 
malignant  growths  of,  iii.  668 
massage   for   affections  of,   iii. 

658 
mastoid  operations,  v.  701 

surgical  anatomy  of,  iii.  694 
medication  of,  iii.  653 ;  v.  783 
methods  of  diagnosis,  iii.  658 
,  middle,  i.  615 

acute  catarrhal  inflammation  of, 
iii.  588 
suppurative     inflammation 
of,  iii.  589 
angioma,  iii.  669 
benign  growths  of,  iii.  668 
carcinoma  of,  iii.  669 
chronic  catarrhal  inflammation, 
iii.  634 
suppuration,  iii.  637 
examination  of,  iii.  663 
flbrous-tissue  growths  of,  iii.  668 
foreign  bodies  in,  iii. 646 
inflammation     of,    intracranial 

complications,  iii.  654 
inflation  of,  iii.  664 
medication  of.  v.  733 
muscles  of,  i.  619 
operations  on,  iii.  671 
papilloma  of.  iii.  668 
pearly  gjrowths  of,  iii.  668 
Folitzerization  of,  iii.  664 
purulent  inflammation,  chronic, 
iii.  637 
inflammation,  chronic,  spe- 
cial method  of  explorhig 
in.  iii.  640 
sarcoma  of,  iii.  670 
syphilitic  affections  of,  iii.  677 
affections  in  childhood  and 

adolescence,  iii.  685 
catarrhal    inflammation   of, 

iii.  677 
neuralgia  of,  iii.  680 
purulent    inflammation   of, 
iii.  679 
tuberculosis  of,  iii.  690 
,  muscles  of  middle  ear,  i.  619 

anomalies  of,  vi.  42 
nervous  affections  of  the  auricle, 

iii.  611 
new  growths  of,  iii.  666 
of  Dionysius,  the,  iii.  633 
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\  operations  upon  the  mastoid,  y. 
701 

upon  the  middle  ear,  iii.  671 
upon  the  ossicles,  iii.  670 
upon   the  tympanic   mem- 
brane, iii.  670 
ossicles,  anatomy  of,  i.  ')16:  iii. 
584 
dimensions  of,  ii.  587 
movements  of,  1.  617 
operations  upon,  iii.  670 
osteoma    of   external    auditory 

canal,  iii.  667 
papilloma  of,  iii.  668 
of  auricle,  iii.  666 
parasitic  inflammation  of  exter- 
nal auditory  canal,  iii.  615 
pearly  growths  of,  iii.  668 
physiology  of,  i.  615 
Politzerization  of,  iii.  664 
polypi,  iii.  621 
sarcoma  of,  iii.  670 
sebaceous  cvsts  of  external  audi- 
tory canal,  iii.  667 
surgical  anatomy  of  the  mastoid, 

ill.  694 
syphilitic  affections  of,  iii.  674, 
677 
affections  of,  in  childhood 
and  adolescence,  iii.  685 
syringing  the,  iii.  642,  651 
traumatic  affections  of,  iii.  687 
tuberculosis  of  middle,  iii.  690 

of  the  auricle,  iii.  610 
tympanic  membrane,  i.  616 
absence  of,  iii.  640 
'  alterations  in,  due  to  former 
diseases,  iii.  621 
anatomy  of,  iii.  581 
blood-vessels  of,  iii.  584 
destruction  of,  iii.  640 
operations  upon,  iii.  670 
perforation    of,   in   chronic 

purulent  otitis,  iii.  640 
syphilitic  affections  of,  iii. 

677,685 
traumatism  of,  iii.  688 
ulceration   of   the   auricle,    iii. 
607 
Earache  in  ear  diseases,  iii.  659 
Sar-syringe,  iii.  651 
Ear-trompet,  iii.  633 
Ear-wax,  i.  626 

Earth,  blood  stains  on,  detection  of, 
ii.  80 
dry,  as  a  deodorant,  iii.  411 
Earth-flea,  ii.  828 
Eastman  Springs,  iii.  697 
Eastport,  Maine,  iii.  698 
Baton  Bapida  WeUs,  iii.  698 
Eberth's  bacillus,  i.  700;  and  see 

Bacillus  and  Typlioid 
Ebonite,  vi.  1002 

Ebstein's  method  of  treating  obes- 
ity, i.  126 
Ecbflkllium  elaterium,  iii.  730 
EcboUcs,  iii.  698 
Ecboline,  iv.  2 
Ecchymoma,  iii.  273;  vi.  814 
Ecchymoses,  iii.  273 
in  hteraophilia,  iv.  473 
of  eyelids,  iv.  122 
Eccoprotics,  v.  468 ;  and  see  LaxO' 

titefi 
Eceonine,  iii.  156 
Echinococcus,  ii.  789;  viii.  233 
cysts  in  liver,  i.  27 
in  spleen,  i.  32 


Echinococcus  cysts,    suppurating 
differential  diagnosis,  v.  585 
booklets,  V.  541 
metastasis  of,  v.  779 
multilocular,  ii.  789;  v.  540 
of  the  bile  ducts,  iv.  298 
of  the  heart,  iv.  582 
of  the  kidney,  v.  344,  862 
of  the  liver,  v.  539 
of  the  muscle,  vi.  33 
of  the  nasal  cavities,  vi.  142 
of  the  omentum,  vi.  360 
of  the  parotid  gland,  vi.  511 
of  the  pituitary  gland,  vi.  641 
of  the  thyroid  gland,  iv.  389 
racemosus,  ii.  789 
Echinorhynchus,  vi.  225 
gigas,  vi.  224 
hominis,  vi.  225 
Echitamine,  iii.  542 
Echitenine,  iii.  542 
Eclampsia,  febrile,  iii.  700 

gravidarum,    an    auto-intoxica- 
tion, i.  647 
infantum,  iii.  700;  vii.  449 
an  auto-intoxication,  i.  644 
clinical  occurrence,  iii.  700 
diagnosis,  iii.  704 
etioloey,  iii.  702 
pathology,  iii.  705 
prognosis,  iii.  706 
sequelse,  iii.  704 
symptomatology,  iii.  70d 
synonyms,  iii.  700 
treatment,  iii.  706 
malarial,  iii.  701 
of  rachitis,  iii.  702 
puerperal,  headache  in,  iv.  547 
reflex,  iii.  701 
relation  of,  to  diseases  of  chorioD, 

iii.  62 
symptomatic,  iii.  700 
toxic,  iii.  701 
Edvsis,  ii.  224 
EcoiO^,  i.  159 
Ecphyma  globulus,  iii.  707 
Ecstatic  catalepsy,  ii.  717 
Ecth^a,  iii.  707 

diagnosed    from   impetigo,    iv. 

847 
diagnosis,  iii.  707 
etiology,  iii.  707 
following  use  of  bromine,  iii.  422 
gangrsenosum,  iii.  707 
histopathology,  iii.  707 
of  the  auricle,  iii.  606 
prognosis,  iii.  707 
treatment,  iii.  707 
Ectocinerea,  cortex   of   brain,   11 

189 
Ectoderm,  i.  440 ;  iii.  708 :  i v.  857 
Ectodermal  cysts,  vii.  720 
Ectoparasites,  vi.  500 
Ectopia  of  heart,  vii.  707 

of  ovary,  iv.  683 
Ectopic  pre^ancy,  iv.  54 
Ectrodactylism,  iv.  492 
Ectropion,  iv.  120 
Ecuaaor,  Pharmacopceia  in,  vi.  688 
Eczema,  iii.  708 
acute,  iii.  711 

treatment,  iii.  719 
caused  by  drugs,  iii.  422 
chronic,  iii.  711 

treatment,  iii.  720 
diagnosed  from  granuloma  fun- 
goides,  iii.  714 
from  lichen  planus,  y.  (K)6 
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Scs«mA    diagnoeed     from    lichen 

Effleorage,  v.  694 

Electric  currents,  destructive  and 

ruber  acuminatus,  v.  508 

BflUsion,  pericardial,  vi.  559 

letlial  effects  of  high  piesBuie, 

from  lichen  scrofuiosorum, 

^ggf  see  (/turn 

iii.  742 

V.  509 

as  food  for  invalids,  iii.  455 

experiments  with,  iii.  748 

from  lupus  erythematosus. 

chemical  composition  of,  iii  455 

results   of    experimental    work 

V.  611 

holoblastic,  i.  440 

with,  iii.  745 

from  miliaria,  v.  792 

maturation  of,  vi.  868 

Electric  shock  as  cause  of  death. 

from  seborrhoea,  rii.  88 

media  for  bacteria,  viii.  877 

i.  673 

from  sycosis,  vii.  572 
diagnosis,  fii.  718 

meroblastic,  i.  440 

clinical  manifestations  in,  iii.  750 

methods  of  preparing,  iii  455 

resuscitation  from,  iii.  752 

differential  diagnosis,  ill.  718 
epizootica,  iv.  788 

poached,  iii.  455 

spontaneous  recovery  from,  iii 

yolk  of.  iii.  727 

752 

cause  of  unwholesome  milk. 

Egg-custardf  iii.  455 

Electrical  diffusion,  ii.  719 

V.  885 

Egg-flip,  iii.  455 

osmosis,  ii.  719 

erythematosum,  iii.  709 
etiology,  iii.  711 

Egg-lemonade,  iii.  455 

Electricity,  atmospheric,  at  health 

Egg-nog,  iii.  455 

resorts,  iv.  564 

fissum,  iii.  710 

EgolB,  iii.  727 

death  from,  iii.  751 

of  arm  and  forearm,  i.  455 

Epypt,  iii.  727 

EnrUch's  copper   bar   method  of 

effect  of,  on  bacteria,  i.  685 

general  symptomatology,  iii.  708 
hifantile,  iii.  720 

on  red  blood  corpuscles,  ii 

blood  fixation,  ii.  64 

25 

intertrigo,  iii.  709,  712 

diazo-reaction.  vii.  920 

faradic,  iii.  757 

keratonized,  of  palm  and  soles, 

eye-piece,  ii.  68 

forms  of.  for  therapeutic  pur- 

V. 805 

receptors,  viii.  531 

poses,  iii.  756 
galvanic,  iii.  757 

local  treatment,  iii.  718 

side-chain  theory,  iv.   845;  vii. 

madidans,  iii.  709.  710 

210 

in  the  treatment  of  amenorrhoea. 

marginatum,  iii.  715 

theories  of  immunity,  iv.  845 

1.214 

mercurial,  iii.  424 

theory  of  hsemolytic  processes, 

of  aneurism,  iii.  767 

of  the  anus,  iii.  725 

viii.  580 

of  cramps,  iii.  760 

of  the  auditory  canal,  iii.  618 

triple  stain,  ii.  66 

of  diseases  of  the  brain,  iii. 

of  the  auricle,  iii.  606,  619.  728 

Eidoptometry,  vi.  892 

761 

of  the  beard,  iii.  728 

Eigon,  iii.  730 

of  diseases  of  the  peripheral 

of  the  conjunctiva,  iii.  246 

Eimeria,  viii.  650 

nerves,  iii.  759 

of  the  ear,  in  chronic  purulent 

bigemina,  viii.  651 

of  diseases  of  the  spinal  cord. 

otitis,  iii.  688 

development  of,  viii.  650 

iii.  760 

of  the  eyelids,  iii.  724;  iv.  117 

homhiis,  viii.  651 

of  diseases  of  the  urinary  or- 

of the  face,  iii.  728 

stiedse.  viii.  650 

gans,  iii.  765 

of  the  feet,  iii.  726 

varieties  of.  viii.  650 

of  ear  diseases,  iii.  654 

of  the  genitals,  iii.  724 

Eka-iodoform,  iii.  730;  iv.  246;  vi. 

of  functional  neuroses,  iii 

in  diabetes  melUtus,  iii.  429 

488 

763 

of  the  hands,  iii.  726 

Elastic  tissue,  iii.  252;    and   see 

of  gout.  iii.  766 

of  the  legs,  iii.  725 

Conneetite  tissue 

of  headaches,  iii.  762 

of  the  lips.  iii.  724 

Elastica,  vi.  1002 

of  insanity,  v.  78 

of  the  nails,  iii.  727 

Elaterin,  iii.  780.  731 

of  intestinal  obstruction,  v. 

of  the  nipple,  ii.  478 

as  a  purgative,  vi.  818 

173 

of  the  scalp,  iii.  722 

Elaterinum,  iii.  730 

of  nervous  dyspepsia,  iii.  759 

papulosum,  i.  455;  iii.  709 

Elaterium,  iii.  781 

of  neuralgia,  iii.  759;  vi.244 

of  ann  and  forearm,  i.  455 

German,  iii.  731 

of  paralysis,  iii.  760 

parasitic,  iii.  721 

Elhow-joint,  iii.  731 

of  rheumatism,  iii.  766 

pathological  anatomy,  iii.  711 

amputation  at  the.  i.  251 

of  tics,  iii.  760 

pathology,  iii.  711 

applied  anatomy  of,  ii.  731,  737; 

of  traumatic    neuroses,  iii. 

prognosis,  iii.  716 

vi.  917 

763 

pustulosum,  iii.  710 

bunw.  ii.  524 

of  women's  diseases,  iii.  764 

rimosum,  iii.  710 

chronic  tuberculous  ostitis  of,  v. 

static,  iii.  756 

rubrum,  iii.  709,  710 

276 

the  destructive  and  lethal  effects 

sclerosum,  iii.  710 

configuration,  iii.  731 

of  high- pressure  currents,  iii. 

seborriioicum,  iii.  721 ;  vii.  87 

deep  fascia,  iii.  734 

742 

dia^rnosed  from  psoriasis,  vi. 

disease  of,  v.  276 

therapeutic    effects   of    various 

782 

extent,  iii.  731 

forms  of,  iii.  757 

solare.  iii.  712 

hysteria  of,  i.  472 

Electrification  a  factor  in  climate, 

squamosum,  iii.  709,  710 

muscles  of,  iii.  734 

iii.  143 

of  arm  and  forearm,  i.  467 

resection  of,  vi.  916 

Electrobiology,  i.  648.  756 

synonyms,  iii.  708 

after-treatment,  vi.  920 

Electrocution,  iii.  744 

trade,  iii.  424,  726 

history,  vi.  916 

Electrolysis  for  removal  of  super- 

treatment, iii.  716 

indications,  vi.  916 

fluous  hairs,  iv.  806 

types  ot  eruption,  iii.  711 

methods,  vi.  917 

in  urethral  stricture,  viii.  25 

verrucosum,  iii.  710 

stiffness  of,  v.  276 

Electropuncture,  i.  105 

ve.siculosum,  iii.  709 

superticial  fascia  and  vessels,  iii. 

Electrotherapeutics,  iii.  756 

Edebohls'  decapsulation  of  the  kid- 

733 

application  in  disease,  iii.  759 

ney,  viii.  10 

Elder,  vii.  18 

batteries  used  in,  iii.  757 

Education  as  predisposing  to  sui- 

poisonous plant,  vi.  704 

dosage  of  currents,  iii.  758 

cide,  vii.  552 

Elecampane,  iii.  742 

rules  for  applying,  iii.  758 

higher,  of  deaf-mutes,  iii.  870 

Electric  currents,  accidents  from, 

Electrotonic  currents,  iii.  778 

intluence  of,  on  insanity,  v.  29 

iii.  744,  7.54 

cause  of  extra-polar,  iii.  779 

medical,  iv.  46 

action  on  heart,  iii.  749 

theories  of.  iii.  777 

Eel,  vinegar,  vi.  207 

amperage,  iii.  743 

Electrotonus,  iii.  767;  vi.  280 

Effervescent  lithium  citrate,  v.  519 

conclusions  and  general  consid- 

Elemi, iii.  781 

magnesium  citrate,  v.  673 

erations,  iii.  748 

Manilla,  iii.  781 

potassium  citrate,  vi.  744 

death  from,  iii.  745 

Elemic  acid,  iii.  781 
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Elephantiasia,  iii.  781 

Embolus,  straddling,  iii.  788 

Emphysema  of  the    abdomen,  ▼. 

Arabum,  iii.  781 ;  v.  666 

tumor-cell,  iii.  789 

190;  viii.  486 

congenital,  iii.  788 

Embryoid  tumors,  vii.  719 

of  the  eyelids,  iv.  118 

diagnosed  from  acromegaly,  i.  95 
endemic,  iii.  781 

Embryologieal  methods,  iiL  798 

of  the  lungs,  iii.  813 

Embryology,  iii.  792 

evidence  of  evolution  from,  iv.  21 

diagnosis,  iii.  815 
etiology,  iii.  814 

etiology,  iii.  784 

Grseconim,  v.  484;  and  see  Lep- 

history of,  iii.  792 

morbid  anatomy,  iii.  818 

rosy 

methods  of,  iii.  798 

pathogenesis,  iii.  814 

mollis,  iu.  426 

witness  of,  to  man's  ancestry,  iv. 

physical  signs,  iii.  815 

nfievoid,  iii.  788 

38 

prognosis,  iii.  815 

of  the  auricle,  iii.  608 

Embryoma,  vii.  719,  909 

symptoms,  iii.  815 

of  the  hand.  iv.  499 

Embryonal    tissue  =  granulation 

treatment,  iii.  815 

of  the  vulva,  iii.  788;  viii.  168 

tissue,  iv.  411 

of  the  neck,  viii.  485 

pathology,  iii.  785 

<<  Embryonic  remains  "  theory  of 

of  the  nose,  vi.  295 

parts  attacked,  iii.  788 

origin  of  carcinoma,  ii.  678 

of  the  orbit,  vi.  400 

prognosis,  iii.  786 

Embryos,  human,  iii.  794 

of  the  thorax,  vii.  753;  viii.  485 

relation  of,  to  lymphangiectasia, 

at  various  ages,  iii.  795;  viii.  450 

subcutaneous,  iii.  816;  viii.  485 

V.  621 

growth  of  the,  iv.  416 

surgical,  iii.  816:  viii.  495 

sporadic,  iii.  788 

pathological,  iii.  797 

Emphysematous    gangrene,    iv. 

transmitted   by  mosquitoes,   v. 

Embryotomy,  vi.  815 

303 

870 

Embryotoxon,  iii.  290 

Empleurum  serculatum,  ii.  514 

Elettana  repens,  ii.  686 

Emergency  boxes,  railway,  vi.  886 
Emergency  rations,  v.  799 

Empretia  stimulea,  v.  167 

Elevation   a    means   of   arresting 

Empyema,  vi.  665;  vii.  754 

heroorrhaj^e,  iv.  685 

Emetics,  iii.  809 

articuli,  vii.  597 

Elevator  disease,  v.  594 

administration  of,  i.  370 

differential  diagnosis  of,  v.  535 
of  antrum  of  Highmore,  vi.  144 

Blprin  Springs,  iii.  786 

as  antidotes  to  poisons,  i.  370 

EUminatives  in  insanity,  v.  73 

contraindications  to    use  of,  i. 

of  frontal  sinus,  iv.  273 

Blisenbrunnen  at  Aachen,  i.  1 

370;  iii.  818 

of  gall-bladder,  iv.  295 
scoliosis  following,  v.  459 

Elixirs,  v.  786 

direct,  iii.  810 

glusidi,  vii.  1 

general  indications  for  the  use 

sputum  in,  vii.  433 

of  kola,  V.  876 

of,  iii.  812 

treatment  of,  vi.  666 

of  phosphorus,  vi.  621 

indirect,  iii.  810 

Ems,  iii.  817 

of  vitriol,  vii.  568 

in  insanity,  v.  72 
list  of,  i.  870;  iii.  810 

Emulsin,  iii.  843 

Elm,  American,  iii.  786 

Emulsions,  i.  102;  v.  736 

bark,  iii.  786 

use  of,  in  poisoning,  i.  370;  iii. 

of  asafoetida,  i.  562 

European,  iii.  787 

812 

of  chloroform,  iii.  9 

slippery,  iii.  786 

Emetine,  v.  211 

of  cod-liver  oil,  iii.  166 

El  Paso  de  Eobles  Hot  and  Cold 

Eminence,  callosal,  ii.  177 

of  olibanum,  vi.  355 

Sulphur  Springs,  iii.  787 
Eisner's  meoium,  viii.  410, 578 

liypothenar,  iv.  488 

pancreatic,  iii.  166 

thenar,  iv.  483 

Enamel  of  the  teeth,  vii.  649 

Elytritis,  viii.  165 

Emissarium  mastoideum,  ii.  262 

Enantobiosis,  i.  685 

Emaciation  in  myelogenous  leukie- 

occipitale,  ii.  263 

Enarthrodia,  i.  553 

mia,  V.  498,  500 

parietale,  ii.  263 

Enoephal  =  cerebrum,  ii.  138 

Emailloids,  vi.  884 

post-condyloideum.  ii.  262 

Encephalitis  a  cause  of  headache. 

Embalming,  iii.  856;  viii.  483 

precondyloidcum,  ii.  262 

iv.  552 

Embedding  box,  iv.  716 

temporale,  ii.  263 

Enoephalocele,  ii.  283,  411 

methods  of,  ii.  828;  iv.  717 

Emissary  veins,  ii.  262 

of  the  orbit,  vi  405 

Embelia,  iii.  788 

Emmenagogues,  iii.  698 

Encephalome.  ii.  233 

ribes,  iii.  788 

direct,  iii.  699 

Encephalon,  li.  138 ;  and  see  Brain 

EmbeUc  acid.  iii.  788 
EmboUsm,  iii.  123,  788 

indications  for  use  of,  iii.  698 

flexures  of.  ii.  142 

indirect,  iii.  699 

Encephalopathy,  lead,  v.  474 

air,  iii.  790;  viii.  214 

list  of,  iii.  699 

Enchondroma,    iii.    88;    and    see 

aortic,  iii.  792 

therapeutic  uses  of,  iii.  699 

Gfuyndroma 

cerebral,  ii.  294;  iii.  791 

Emmetropia,  i.  56 

definition  of.  iii.  88 

symptoms  of,  ii.  896 

fundus  of  eye  in,  vi.  872 

diagnosis  of,  iii.  40 
etiology  of,  iii.  40 

cellular,  iii.  790 

Emmet's  needle-holder,  viii.  172 

coronary,  iii.  792 

operation  for  repair  of  lacerated 

mode  of  growth  of,  iii.  39 

crossed,  iii.  128 

cervix  uteri,  viii.  71 

of  ext.  auditory  canal,  iii.  668 

direct,  iii.  123.  788 

for  repair  of  lacerated  peri- 

of Fallopian  tubes,  iv.  138 

effects  of,  iii.  790 

neum,  vi.  312 

of  lower  jaw,  v.  285 

fat,  iii.  790 

Emodin,  ii.  515,  706;  vi.  974 

of  lung,  V.  606 

mesenteric,  iii.  791 

EmoUients,  iii.  813 

of  mamma,  ii.  476 

of  central  artery  of  retina,  vi. 

Emotionalism,  excessive,  v.  48 

of  orbit,  iv.  115 

954 

Emotions,  expression  of,  in  child- 

of parotid  gland,  vi.  510 

of  spermatic  artery,  iii.  792 

hood,  ii.  832 

of  the  upper  jaw,  v.  249 

paradoxical,  iii.  128,  789 

in  insanity,  v.  48 

situation,  iii.  39 

pulmonary,  iii.  791 

Emphysema,   acute  vesicular,  iii. 
816 

structure,  iii.  88 

renal,  iii.  791 

varieties,  iii.  39 

retinal,  iii.  792 

cellular,  iii.  816 

Encranius,  vii.  090 

retrograde,  iii.  123,  789 

compensatory,  iii.  816 

Endangeiitis,  mycotic,  ii.  97 

sequelae,  iii.  790 

dyspnoea  in,  iii.  680 

toxic,  ii.  97 

splenic,  iii.  791 

Eustachian,  viii.  485 

Endarteritis,  ii.  99 

symptoms,  iii.  791 

hypertrophic,  iii.  813 

elastic  fibres  iu,  ii.  99 

Embolus,  bland,  iii.  789 

infective,  iv.  303 

in  the  chorion,  iii.  59 

infective,  iii.  789 

interstitial,  iii.  816 

obliterating,  ii.  100 

obturating,  iii.  788 

large-lunged,  iii.  813 

syphilitic,  vii.  624 

of  animal  parasites,  iii.  789 

occupation  as  an  etiological  fac- 

Endermatic medication,  v.  735 

riding,  iii.  788 

tor  in,  vi.  818 

Endoaneurismorrhaphy,  viii.  362 
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Sndocardial  murmur,  ii.  822 

organic,  ii.  822 
Endocarditis,  acute,  iii.  585 
bacteriology,  iv.  585 
beDi^n,  iv.  586 
classification,  iv.  585 
differential  diagnosis,  iv.  587 
etiology,  iv.  5S> 
history,  iv.  585 
malignant,  iv.  586 
morbid  anatomy,  iv.  586 
physical  signs,  iv.  587 
prognosis,  Tv.  587 
recurrent,  iv.  588 
symptomatology,  iv.  586 
treatment,  iv.  587 
chronic,  see  Heart,  valvular  le- 

norm  of 
gonorrhcpal.  viii.  526 
Endocystitis,  i.  774 
Endometritis,  v.  788;  and  see  Me- 
tritis and  Puerperal  infection 
decidualis,  v.  783 

post  abortum,  iii.  890 
post  partum,  iii.  390 
diffusa,  V.  788 
exfoliativa,  v.  788 
glandularis,  v.  783 
mterstitialis.  v.  788 
senilis,  v.  788 
Endometrium,  disease  of,  menor- 

rhagia  in,  v.  741 
Endomysium,  vi.  11 
Endoneurium,  vi.  288 
Endoparasites,  vi.  500 
Endophlebitis  obliterans,  viii.  212 
of  hepatic  veins,  ii.  98 
prolifera,  viii.  212 
End-organs,  kinesodic,  iii.  824 
nervous,  iii.  818 
of  special  sense,  iii.  822 
peripheral,  iii.  818 
Endosalpingitis,  iv.  134 
Endoscopy,  i.  778 
Endospores,  i.  681 
Endostosis,  vi.  425 
Endothelial  cells,  v.  655 

cysts,  iii.  349 
Endothelioma,  vii.  38 

carciuomatosum  of  the    perito- 
neum, vi.  570 
hemangio-,  vii.  88 
lymphangio-,  vii.  38 
lymphangiomatosuni  of  the  peri- 
toneum, vi.  570 
of  the  dura.  vii.  39,  908 
of  the  kidney,  v.  326 
of  the  lachrymal  gland,  iv.  115 
of  the  lung,'  v.  607 
of  the  omentum,  vi.  360 
of  the  optic  uervp.  iv.  113 
of  the  ovary,  vi.  436 
of  tlie  parotid  gland,  vi.  511 
of  the  peritoneum,  vi.  570 
Endothelium,  iii.  850;  and  see  Epi- 

t  helium 
Endyma  =  ependyma,  ii.  139 
Enemata,  iii.  834  \  and  see  Alimen- 
tation, rectal ;  and  Enterodysis 
high,  iii.  884 
indications  for.  iii.  834 
in  intestinal  obstruction,  v.  173, 

175 
in  intussusception,  iii.  835 
objections  to.  v.  200 
rules  for,  v.  200 
low,  iii.  835 
nutrient,  i.  186 


Enemata,  quantity,  iii.  884 
temperature  of,  iii.  834 
Enerf^,  balance  of,  v.  765 
Enfeeblement  a  symptom  of  insan- 
ity, V.  45 
Engadine    (Tipper),    Switzerland, 

iii.  825 
EngePs  apparatus  for  determining 

alkalinity  of  the  blood,  ii.  68 
England,  certification  of  death  in, 
iii.  37d 
drugs,  history  of -adulteration  of, 
in,  iv.  162 
inspection  of,  in,  iv.  177 
food,  history  of  adulteration  of, 
in,  iv.  162 
inspection  of,  in,  iv.  168 
Pharmacopceia  in,  vi.  582 
Enele  garbage  incinerator,  vi.  879 
En£urgement  of  thyroid  gland,  v. 
728 
8crofulous,.of  lymph  nodes,  v.661 
Enlistment  in  the  army,  vi.  845 
fraudulent,  vi.  846 
requirements  for,  vi.  845 
Ennui,  danger  of,  in  military  life, 

V.  817 
Enostosis,  vi.  425 
Entamoeba,  viii.  637 
coli.  viii.  637 
histolytica,  viii.  638 
hominis,  viii.  687 
Enteralgia,  iii.  196 
Enterectomy,  v.  174 
Enteric    diseases    in    animals,  a 
cause  of  unwholesome  milk,  v.  885 
Enteric  fever,  vii.  914;  and  eu  Ty- 
plwid  fever 
how  to  avoid  in  camp,  v.  813 
Enteritis,  iii.  826 
catarrhal,  iii.  827 
acute,  iii.  827 
acute,  course,  iii.  830 
acute,  etiology,  iii.  827 
acute,  pathology,  iii.  828 
acute,  symptoms,  iii.  880 
acute,  treatment,  iii.  880 
chronic,  course,  iii.  830 
chronic,  etiology,  iii.  827 
chronic,  pathology,  iii.  828 
chronic,  symptoms,  iii.  830 
chronic,  treatment,  iii.  831 
croupous,  iii.  831 
diphtheritic,  iii.  831 
phlegmonous,  iii.  832 
Enterocele,  iv.  665 
Enteroclysis,  iii.  832 

clinical  applications  of,  iii.  834 
effects  of.  iii.  81^ 
experiments  with,  iii.  832 
in  cholera  infantum,  iii.  35 
methods,  iii.  835 
solutions  that  may  be  used,  iii. 
838 
quantity    and    temperature 
of,  iii.  838 
Entero-epiplocele,  iv.  665 
Enterokinase,  iv.  462 
Enterol,  iii.  839 
Enteroliths,  iii.  231 
Enteron  =  alimmtarv  canal,  ii.  138 
Enteroptosis,  viii.  486 

application  of  the  term,  viii.  486 
clinical  features,  viii.  487 
diagnosis,  viii.  490 
etioh)gy,  viii.  486 
introductory  and  historical,  viii. 
486 


Enteroptosis,  pathology,  viiL  490 

prognosis,  viii.  490 

Stiller's  sign,  viii.  489 

symptoms,  viii.  487 

synonyms,  viii.  486 

treatment,  viii.  490 
Enterorrhaphy,  v.  176 
Enterostomy,  v.  182 
Enterotomy,  v.  182 

in  intestinal  obstruction,  t.  174 
Entocinerea  =  central  tubular  gray 

matter  of  brain,  ii.  189 
Entoderm,  i.  440;  iii.  889;  iv.  887 
Entodermal  cysts,  vii.  721 
Entomophthorales,  iv.  278 
Entropion,  iv.  120 
Enuresis,  ni.  889 

continua,  iii.  889 

diagnosis,  iii.  889 

diurna,  iii.  889 

etiology,  iii.  889 

in  young  children,  i.  777 

mechanism,  iii.  839 

noctuma,  iii.  889 

prognosis,  iii.  889 

symptoms,  iii.  889 

treatment,  iii.  889 
Environment  and  insanity,  Vl  6S 

chemical  effect  of,  on  differen- 
tiation, iii.  468 
Enzymes,  i.  688 ;  iii.  889 

amylolytic,  iii.  842 

chemical  composition  of,  iii.  840 

classification  of,  iii.  841 

coagulating,  iii.  848 

definition  of,  iii.  840 

determination  of  the  activity  of, 
iii.  841 

diastatic.  iii.  842 

fate  of,  in  digestion,  iii.  474,  475 
in  human  body,  iii.  841 

fat-splitting,  iii.  842 

glucoside-splitting,  iii.  848 

in  plants,  i.  104 

in  urine,  viii.  52 

mode  of  action  of,  iii.  840 

nature  of  action  of,  iii.  840 

of  the  pancreas^  vi.  463 

origin  of,  iii.  841 

oxidizing,  iii.  843 

proteolytic,  iii.  842 

relation  of,  to  serum  therapy  and 
to  immunity',  iii.  844 

steatolytic,  iii.  842 

sugar-splitting,  iii.  842 
Eosinophiles,  ii.  30 

in  dermatitis,  iii.  420 
Eosinophilia,  v.  493 

diseases  fcmnd  in,  v.  493 

in  parasitic  affections,  vi.  504 
Eosolates,  iii.  844 

calcium,  iii.  844 

quinine,  iii.  844 

silver,  iii.  844 
Epencephal,  ii.  157;  and  see  Brain 
Epencephalon,  ii.  157.  281 ;  and  see 

Brain 
Ephedra  antisyphilitica,  iii.  844 

helvetica,  iii.  844 

mouostachye,  iii.  844 

vulgaris,  iii.  844 
Ephedrin,  iii.  844 
Ephedrine,  iii.  844 

pseudo-,  iii.  844 
Ephelid,  v.  483;  and  see  Lentigo 
Ephelis,  v.  483;  and  see  Lentigo 

ab  igne,  v.  478 

a  sole.  V.  478 
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Endocardlml  marHiar* 
Ersotlne. 

Bpiblast,  iv.  887 

Epilepsy,  prodromes,  iii.  845 

Epithelioma  of  the  urethra,  i.  770 

Bpicanthus,  iv.  128;  yO.  699 

prognosis,  iii.  860 

superficial,  ii.  680 

J^icardium,  iv.  672 

psychic,  V.  99 

Beguin's  signal  symptom  in, 

Epitheliomatous  .ulcers,  vii.  946, 

Bpicarin,  iii.  844 

ii. 

947 

]^icauta  cinerea,  v.  165 

Epithelium,  iii.  863 

pennsylvanica,  v.  165 

sensory,  iii.  847 

chorionic,  iii.  61 

vittata,  V.  166.  166 

sequelae,  immediate,  iii.  846 

ciliated,  iii.  866 

SpidAmic  dermatitis,  ill  418 

remote,  iii.  847 

classification,  iii.  854 

diagnosis,  iii.  418 
etiology,  iii.  418 
pathology,  iii.  418 
prognosis,  iii.  418 

simulated,  iii.  860 

endo-,  iii.  866 

stages  of,  iii.  846 

found  in  urine,  viii.  67 

surgical  treatment  of,  ii.  419 

germinal,  vi.  449 

synonyms,  iii.  846 

glandular,  iii.  866 

symptoms,  iii.  418 

temperature  and  pulse  in,  iii.  846  | 

meso-,  iii.  856 

treatment,  iii.  418 

traumatic,  surgical  treatment 

of, 

mucous,  iii.  866 

Spidemics,  isolation  in,  v.  284 

ii.  419 

neuro-,  iii.  866 

Bpidermin,  iii.  844 

treatment,  ii.  419 ;  iii.  861 

pigmented,  iii.  866 

Epidermis,  viii.  672 

urine  in,  iii.  846 

regeneration  of,  vi.  888 

embryology,  viii.  672 
intercellular  spaces,  viii.  678 

Epileptic  cry,  iii.  846 

renal,  v.  310 

]^ileptics.    percentage    of,    from  | 

respiratory,  vi.  946 
simple  cylindrical,  iii.  864 

layers,  viii.  672 

consanguineous  marriages,  iii. ! 

367 

reaction  of  the  several  layers  to 

Epileptuorm      convulsions 

as 

squamous,  iii.  854 

various  dyes,  viii.  674 

symptom  of  intracranial  tumor, 

11. 

stratified  cylindrical,  iii.  866 

rete  Malpighii,  viii.  678 

487 

squamous,  iii.  864 

stratum  corneum,  viii.  678 

Epimysium,  vi.  11 

transitional,  iii.  866 

granulosum,  viii.  678 
ucidum,  viii.  674 

]^ineurium,  vi.  238 

Epitrochleoanconeus  muscle,  vi 

]$ipliora,  V.  896 

63 

thickness,  viii.  672 

]$ipliysis,  cerebral,  ii.  166 

Eponychium,  vi.  92 

Bpidermoida,  vii.  721 

of  humerus,  separation  of, 

iv. 

]^som  salt,  V.  673 

Epididymectomy,  vii.  184 

261 

as  a  purgative,  vi.  811 

Spididymis,  iv.  826 

separation  of,  iv.  251 

EpuUs,  viii.  682 

cysts  of,  iii.  861 

Epiphysitis,  acute,  vi.  421 

fibrous,  V.  249 ;  viii.  682 

Epididymitis,  vii.  181,  186 

treatment  of,  vi.  421 

malignant,  viii.  582 

complicating  gonorrhoea,  iv.  401 

of  knee,  treatment  of,  v.  286 

myeloid,  viii.  582 

Epidoptometry,  vi.  892 

Epiplocele,  iv.  666 

simple,  viii.  582 

Epidural  space,  ii.  211 

Epiploitis,  vi.  369 

EquiHbration,  iii.  867 

digastric  arteries,  i.  6 

Epiplo6n,  see  Omentum 

EquiUbrium,  iii.  857 

anomalies  of,  i.  684 

Episdera,  iv.  65 

disturbances   of,    test    for,    ill 

aura,  iii.  846 

Episcleritis,  vii.  74 

601 

hernia,  iv.  680 

syphilitic.  619 

mechanism  of,  in  fishes,  i.  628 

plexus,  vii.  678 

Epispadias,  vii.  174,  709 

nitrogenous,  v.  764 

region,  i.  11 

in  the  female,  viii.  161 

nutritive,  v.  763 

Epigenesis,  iv.   19,  664;  and  see 

Epispastics,  ii.  14 

sense  of,  viii.  222 

Heredity 

Epistaxis,  vi.  127,  295 

sensory  impressions  in  maintain- 

EpiglottU. V.  408 
cysts  of,  V.  483 

diagnosis,  vi.  128 
etiology,  vi.  127 

ing,  iii.  868 

Equinia,  vi   126 

Epiffiiathus,  vii.  690 
]^i&tioii  by  electrolysis,  iv.  808 

prognosis,  vi.  128 

Equino- valgus,    talipes,   iv.    231, 
237;  and  see  Talipes 

treatment,  vi.  128 

EpUepsy,  ii.  419;  iii.  261,  846;  vii. 
449 

Episvlvian  Assure,  ii.  193 
]K>itnelial  hyaline  degeneration. 

Equino-varus,  talipes,  iv.  218,  236;, 

iii. 

and  see  Tnli))es 

alcoholic,  v.  88 

896 

Equinox  Spring,  iii.  860 

and  idiocy,  v.  149 

pearls,  ii.  672 

Equinus,  talipes,  iv.  233;  and  see 

as  subject  of  litigation,  vi.  289 

plugs,    laminated,    in    external 

Tali])ee 

aura,  iii.  846 

auditory  canal,  iii.  616 

Erasion  of  knee-joint,  v.  286 

chorea  associated  with,  iii.  44 

Epithelioma^  see  Carcinoma 

Erb's  juvenile  muscular  atrophy,  vi. 

condition  of  reflexes  in,  iii.  846 

chorio-,  iii.  61 

62 

•    cry  of,  iii.  846 

chorionic,  vii.  696 

phenomenon,  vi.  874 

definition,  iii.  846 

contagiosum,  v.  850 

Erectile  tumors,  i.  860 

description  of  an  attack  of,  iii. 

disseminated,  ii.  681 

Erector  penis  muscle,  anomalies 

846 

multiple,  ii.  682 

of.  vi.  62 

diagnosis,  iii.  860 

of  the  auricle,  iii.  668 

Erepsin,  vii.  548 

diet  in,  iii.  466 

of  the  cervix  uteri,  viii.  87 

Erethistic  ulcer,  vii.  943 

ethylene  bromide  in,  iv.  14 

of  the  conjunctiva,  iv.  109 

Ergot,  iv.  1 

etiology,  iii.  848 

of  the  cornea,  iii.  291 

action,  iv.  3 

frequency  of  attacks,  iii.  847 

of  the  eyelids,  iv.  107,  118 

composition,  iv.  2 

hand  in,  iv.  638 

of  the  hand  and  fingers,  iv.  601 

description,  iv.  2 

headache  in,  iv.  649 

of  the  larynx,  v.  484 

• 

de  seigle.  iv   1 

hystero-,  iii.  850 

of  the  lower  jaw.  v.  266 

development  of,  iv.  1 

insanity  of,  v.  98 

of  the  nose,  vi.  141 

doses,  iv.  3 

interparoxysmal  state,  iii.  848 

of  the  cesophagus,  vi.  844 

habitat,  iv.  2 

Jacksonian,   surgical    treatment 

of  the  penis,  vii.  177 

history,  iv.  2 

of.  ii.  419 

of  the  scrotum,  see  Cancer  of 

the 

Houghton  s  physiological  assay. 

masked,  iii.  848 

skin 

IV.  3 

medico-legal  aspects  of,  v.  78 

of  the  skin,  iii.  862 

in  aneurism,  i.  827 

morbid  anatomy  and  pathology, 

benign,  iii.  862 

preparations,  iv.  3 

iii.  849 

cystic,  iii.  852 

uses,  iv.  3 

motor  disturbances,  iii.  847 

multiple,  iii.  862 

Ergotic  acid,  iv.  2 

non-traumatic,    surgical     treat- 

of the  umbilicus,  viii.  6 

Ergotine,  iv.  2,  3 

ment  of,  ii.  419 

of  the  upper  jaw,  v.  260 

Bon  jean's,  iv.  2 
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Srgotine,  effect  of,  on  body  tem- 

Sxythema of  Bright 's  disease,  iv.  8 

Ethene  dichloride,  iv.  15 

perature,  ii.  571 

of  uraemia,  iv.  7 

Ether,  iv.  11 

hypodennatic  use  of,  iv.  830 
Wenzell's,  iv.  2 

papular,  iv.  8 

acetic,  i.  65 

pernio,  iv.  7 

action  of,  iv.  11 

Wigger'8,  iv.  2 

perstans,  iv.  8 

administration  of,  iii.  9,  14 

Srgotinic  acid,  iv.  2 

scarlatinifonne,  iv.  8 

Aran's,  iv.  15 

Srgotinine,  iv.  2 

scarlatinoides,  iv.  8 

as  an  ansesthetic,  i.  291 ;  iii.  9 

Srgotism  as  a  cause  of  gangrene, 

recidivans,  iv.  8 

clinical  effects  of,  iv.  12 

iv.  304 

symptomatic,  iv.  7 
Erytn^me  indure  des   scrofuleuz, 

evidence  regarding,  iii.  25 

Sri^ron,  iv.  158 

compound  spirit  of,  iv.  13 

canadense,  iv.  158 

iv.  10 

deaths   from,   post- mortem   ap- 

Sriodictyon   califomiciun,    viii. 

polymorphe,  iv.  8 

pearances,  i.  664 

333 

Erythrasma,  iv.  10 

effects  of  inhalation  of,  i.  297 

Xriodictvonic  acid,  viii.  834 

Erythrina  piscipula,  iii.  550 

formic,  iv.  14 

ErUcki'8  fluid,  iv.  708 

Erythroblasts,  ii.  22 

germicidal  action  of,  iv.  882 

SrosioxiB  of  cervix  uteri,  viii.  88 

Erythrocytes,  ii.   17,  24;  and  see 
Blood  c&rpuscles,  red 

hydriodic,  iv.  14 

of  nipple,  ii.  473 

hydrobromic,  iv.  13 

of  veins,  viii.  214 

Erythrocytolysis,   vi.    661;    viii. 

hydrochloric,  iv.  13 

Errhines,  vii.  457 

529 

hypodermatic  use  of,  iv.  821 

Erucic  acid,  vi.  68 

Brjrthrocytorrhexis,  vi.  661 

inhalers,  iii.  15 

EructatioxiB,  nervous,  vii.  502 

ErythrocytOBchisis,  vi.  662 

local  ansBsthesia  by,  iv.  14 

Sruption  from  dru^s,  iii.  421 
from  quinine,  vi.  828 

Erythrodextrin,  iii.  472:  see  also 
Glycogen 

methylene,  vi.  688 
methylic,  v.  781 

milk-crust,  iii.  710 

Erythrol  tetranitrate,  viii.  491 

nitric,  vi.  290 

Xrysipelas,  iv.  3 

Erythromelalgia,  iv.  581;  viii.  491 

nitrous,  vi.  290 

and  eczema,  differential  diagno- 

diagnosed from  acromegaly,  i.  95 

ozonic,  iv.  786 

sis  of,  iii.  713 

Erythrophleine,  iii.  155;  vii.  42 

ozonized,  iv.  786 

bacteriology  of,  i.  705 ;  iv.  3 
complicate  by  kidney  lesions, 

Erythrophleum,  vii.  42 

preceded  by  nitrous  oxide,  iii.  17 

guineense,  vii.  42 

properties  of,  iv.  11 

iv.  7 

Erythrophloein,  ii.  703 

pyroacetic,  i.  65 

course  of  disease,  iv.  4 

Erythrophloeuzn,  ii.  703 

rectal  administration,  viii.  853 

curative  influence  of,  iv.  6 

Er5rthrop8ia,  viii.  732 

spirit  of,  iv.  18 

definition,  iv.  3 

Erythroretin,  vi.  974 

spray,  iv.  13 

diagnosis,  iv.  5 

Erythroxyline,  iii.  155 

stronger,  iv.  11 

etiology,  iv.  3 

Erythroxylon,  iii.  152 

sulphuric,  iv.  11 

in  the  new-bom,  vi.  278 

carthagenense,  iii.  155 

tests  for,  iv.  11 

medical,  iv.  3 

coca,  iii.  152 

therapeutics,  iv.  12 

of  the  arm  and  forearm,  i.  458 

nova-granatcnse,  iii.  155 

Wigger's,  iv.  15 
Ethereal  animal  oil,  iii.  498 

of  the  auricle,  iii.  607 

spruccanum,  iii.  155 

of  the  eyelids,  iv.  117 

truxillense,  iii.  155 

extract  of  ginger,  iv.  352 
Ethidene  bichloride,  iv.  15 

of  the  hand  and  fingei*s,  indura- 

Esbach's albuminometer,  viii.  31 

tive,  iv.  502 

Escharotics,  acids  as,  i.  72 

dichloride,  i.  292;  iv.  13 

of  the  larynx,  v.  419 

Eschscholtzia,  iv.  10 

Ethiops  mineral,  v.  756 

of  the  pharynx,  vi.  592 

califomica,  iv.  11 

Ethlenimin,  vi.  638 

of  the  vulva,  viii.  161 

Eserine,  ii.  549 

Ethmoid  cells,  diseases  of.  vi.  146 

pathological  anatomy,  iv.  4 

as  a  myotic,  vi.  71 

retention  tumors  of,  vi.  408 

phlegmonous,  iv.  4,  502 

hypodermatic  use  of,  iv.  820 

sinuses,  vi.  104 ;  vii.  235 

prognosis,  iv.  5 

in  corneal  ulcerations,  iii.  288 

Ethnology,   witness  of,   to   man's 

spontaneous,  iv.  3 

Esm^rch's  apparatus  for  controlling 

ancestry,  iv.  39 

surgical,  iv.  3 

hemorrhage,  i.  240 

Ethoxy-caffeine,  iv.  13 

symptoms,  iv.  4 

double  inclined  plane,  iv,  256 

Ethyl  bromide,  iv.  13 

traumatic,  iv.  3 

elastic  bandage  for  aneurism,  i. 

as  an  anasthetic,  i.  292 

treatment,  iv.  6 

331 

Ethyl  chloride,  iv.  13 

SrysiphacesB,  iv.  280 

compressor,  i.  536 

as  an  aniesthetic,  i.  286,  292 

Erythema,  iv.  7 

mask,  iii.  13 

Ethyl  cyanide,  iv.  786 

ab  igno,  iv.  7 

operation  (on  jaw),  v.  259 

Ethyl  formate,  iv.  14 

annulare,  iv.  8 

roll -tube  cultures,  counter  for. 

Ethyl  iodide,  iv.  14 

caused  by  drugs,  iii.  422 

viii.  404 

Ethyl  nitrite,  vi.  290 

chokTicuni,  iv.  7 

Eaophoria,  vii.  533 

Ethyl  oxide,  see  /Ctfier 

contusifonue,  iv.  9 

Esperanza  Mineral  Springes,  iv. 

Ethyl  phenacetin,  iv.  14 

detinition.  iv.  7 

11 

Ethylamin,  i)tomaYn.  vi.  785 

diagno-sed  from  eczema,  iii.  718 

Essences,  v.  789 

Ethylene  bromide,  iv.  14 

from  purpura,  v.  862 

apple,  i.  267 

Ethylene-diamine,  iv.  14 

diplJtheriticuiu.  iv.  7 

of  lemon,  v.  483 

Ethylene-diamine-trikresol,    iv. 

elevatuni  diutinum.  iv.  10 

of  peppermint,  vi.  554 

14 

eiulemicum,  vi.  520 

of  spearmint,  vii.  263 

Ethylene  dichloride,  iv.  15 

epidemic,  i.  86 

Essential  oil  of  dill.  iii.  479 

Ethylene  -  phenylhy drazin  -  suc- 

exudativum multiforme,  iv.  8 

of  juniper,  v.  299 

cinic  acid,  iv.  15 

hypenvmicuni.  iv.  7 

of  laurel,  v.  467 

Ethylic  carbamate,  viii.  15 

induratun\.  iv.  10 

of  lemon,  v.  482 

uretlmne,  viii.  15 

in  eczema,  iii.  708 

of  matico,  v.  714 

Ethylidene  chloride,  iv.  15 

iris,  iv.  8 

of  mustard,  vi.  68 

Ethylidenediamin,    ptomaYn,    vi. 

marginate,  iv.  8 

of  pepper,  vi.  552 

780 

multiforme,  i.  455;  iv.  8 

of  tea.  vii.  644 

Ethylidene  dichloride,  iv.  13 

of  arm  and  forearm,  i.  455 

Esthiom^ne,  i.  396 

Etiology,  data  of,  in  pathology  of 

purpuricum.  iv.  9 

Estill  Springs,  iv.  11 

insanity,  v.  37 

urticans,  iv.  9 

Estlander^s    operation,    vi.   903; 

Eucaine,  viii.  494 

nodosum,  i.  457;  iv.  9 

vii.  755 

alpha-,  viii.  494 
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Eucaine,  beta-,  viii.  494 

as  a  local  aneesthetic,  i.  288 

compared  with  cocaine,  viii.  494 
Eucalypti  grummi,  iv.  16 
Eucalyptol,  iv.  15 

as  an  expectorant,  iv.  51 

germicidal  action  of,  iv.  882 
Eucalyptus,  iv.  15 

action,  iv.  15 

antiperiodic  action  of,  i.  878 

composition,  iv.  15 

description,  iv.  15 

genus,  iv.  16 

globulus,  iv.  15 

gum,  iv.  16 

leaf,  iv.  15 

oleosa,  iv.  15 

rostratus,  iv.  16 

uses,  iv.  16 
Eudermol,  iv.  16 
Eudoxine,  v.  208;  vi.  296 
Euformol,  iv.  246 
Eugrallol,  iv.  16 
Eugenia  aromatica,  iii.  149 

caryophyllata,  iii.  149;  v.  244 

chequen,  ii.  803 

jambolana,  v.  244 

pimenta,  v.  244 
Eugenic  acid,  iii.  150 
Eugenoform,  iv.  16 
Eugenol,  ii.  646;  iii.  150 

acetamid,  iv.  16 

benzoyl,  iii.  150 

cinuamyl,  iii.  150 

iodide,  IV.  16 
Euffinin,  iii.  149 

Eulenberg's    barsesthesiometer,    i. 
136 

thermaesthesiometcr,  i.  136 
Eunatrol,  iv.  16 
Sunematoda,  vi.  205,  206 
Eunol,  iv.  16 

alpha-,  iv.  16 

beta-,  iv.  16 
Euonymin,  viii.  273 
Euonymus,  viii.  278 

atropurpureus,  viii.  278 
Eupatorin,  vii.  757 
Eupatorium,  vii.  756 

perfoliatura,  vii.  756 
Eupnorbia,  vi.  705 

corollata,  iv.  17;  vi.  705 

cyparissias,  iv.  17 

heierodoxa,  i.  207;  iv.  17 

ipecacuanha,  iv.  17;  vi.  705 

lathy ris,  iv.  17 

marginata,  iv.  17 

pi  lull  f era,  iv.  16 

resinifera,  iv.  17 
Euphorbiaceas,  iv.  17 

poi9<)nous  plants  of,  vi.  694 
Eupnorbium,  iv.  17 
Buphorbon,  iv.  17 
Euphorin,  iv.  17 
Buphthalxnin  hydrochlorate,  iv.  17 

salicylate,  iv.  17 
Eupyrin,  iv.  18 
Buquinine,  iv.  18;  vi.  827 
Eureka  Springs,  Ark.,  iv.  18 
Eureka  Springs,  Cal.,  iv.  18 
Eureka  Springs,  Pa.,  vii.  2 
Euresol,  iv.  19 
Eurobin,  iv.  19 
Europe,  history  of  yellow  fever  in, 

viii.  586 
Europhen,  iv.  19 
Eurjrthrol,  vi.  414 
Euspong^ia  officinalis,  vii.  430 


Euspongia  tubulifera,  vii.  480 

zimocca,  vii.  430 
Eustachian  bougie,  use  of,  iii.  652 

catheter,  iii.  064 
Eustachian  emphysema,  viii.  480 
Eustachian  tube,  i.  619 
affections  of  the,  iii.  612 
catheterization  of  the,  iii.  664 
foreign  bodies  in,  iii.  613 
measurements  of  the,  viii.  240 
medication  of  the,  v.  783 
through  the,  iii.  654 
obstruction  of  the,  iii.  612 
syphilitic  affections  of  the,  iii. 
681 
Eustachian  valve,  iv.  568 
Eustrongylus  gigas,  vi.  220 

visceralis,  vi.  220 
Evacuating  catheter,  ii.  746 
Evacuator,  v.  520 
Bigelow's,  V.  521 
for  cystoscopy,  i.  780 
Evidence,  expert  medical,  iv.  52 
Evisceration  of  fcetus,  vi.  316 
Evolution,   iv.    19,   652;   and    see 
Heredity 
bathmic,  iv.  34 
evidence  of,  iv.  20,  36,  38 

from  analogy  of  the  other 

sciences,  iv.  20 
from  classification,  iv.  20 
from  embryology,  iv.  21,  38 
from  geographical  distribu- 
tion, iv.  20 
from  homologous  organs,  iv. 

21 
from  paleontology,  iv.  21 
from  vestigial  organs,  iv.  21 
factors  of,  organic,  iv.  23 
heredity,  iv.  24 
isolation,  iv.  33 
natural  selection,  iv.  28 
sexual  selection,  iv.  34 
struggle  for  existence,  iv.  25 
variation,  i v.  28,  39 
history  of  the  theories  of,  iv.  21 
meanings  of  the  term,  iv.  19 
Evolution  of  man,  iv.  38 
evidence  of,  iv.  88 

from  embryology,  iv.  38 
from  ethnic  and  comparative 

anatomy,  iv.  39 
from  ethnology,  iv.  39 
from    prehistoric    archseol* 

ogy,  iv.  40 
from  somatology,  iv.  38 
from  variation,  iv.  39 
Evolution,  ontogenetic,  iv.  10 

organic,  iv.  21 
Exaggerated  respiration,  ii.  817 
Exiugine,  iv.  4 

relation  to  phenacetin,  vi.  606 
Examination,    gynecological,    iv. 
456 
in  insanity,  v.  67 
in  life  insurance,  v.  509,  511 
obstetric,  V.  380 
of  recruits,  vi.  845 
Examiner,  medical,  iv.  43 
Examining  and  licensing  boards, 

iv.  47 
Exanthemata,  diet  in,  iii.  466 

pharyngitis  accompanying,   vi. 
592 
Exanthematous  eruption  on  eye- 
lids, iv.  117 
Excelsior  Spring,  iv.  48 
Excipients  for  pills,  v.  737 


Excision,  see  BMeetian 
of  clavicle,  iii.  130 
of  hip-joint,  v.  288 
of  lower  jaw,  v.  256 
of  tongue,  vii.  800 
of  tonsil,  vii.  817 
of  upper  jaw,  v.  256 
of  urethral  stricture,  viii.  24 
Excitability  of  nerves,  vi.  226, 

229 
Excitation,  law  of,  iii.  770 
Excitement  as  a  symptom  of  in- 
sanity, V.  44 
Excoccuria,  iv.  17 
Excreta,  amount  of,  v.  768 

disinfection  of,  iii.  497 
Excretory  disorders  of  hysteria, 

iv.  833 
Exencephalus,  vii.  697 
Exercise    during    pregnancy,    iv. 
844 
in  diabetes  mellitus,  iii.  481 
physical,  vii.  846 
result  of,  on  metabolism,  v.  770 
Exhalations  of  body,  i.  155 
Exhausting  diseases,  drowsiness 

in,  iii.  560 
Exhaustion,  febrile,  among  troops, 

ii.  622 
Existence,  struggle  for.  a  factor  in 
organic  evolution,  iv.  26 
meaning  of,  iv.  25,  26 
Exocardial  murmur,  ii.  821 
Exogonium  purga,  v.  240 
Exophoria,  vii.  583 
Exophthalmic  goitre,  vi.  401 ;  vilL 
494 
course  of  disease,  viii.  499 
etiology,  viii.  498 
pathology,  viii.  496 
prognosis,  viii.  499 
symptoms,  viii.  495 
synonyms,  viii.  494 
thymus  extract  in,  vi.  413 
thyroid  medication  in,  vi.  411 
treatment,  viii.  499 
Exophthalmus,  vi.  401 
pulsating,  vi.  401 

pathology,  vi.  402 
progress    and    termination, 

vi.  401 
symptoms,  vi.  401 
treatment,  vi.  404 
Exosporum,  i.  681 
Exostosis,  vi.  569 

cartilaginea,  vi.  569 

eburnea,  vi.  426,  569 

fibrosa,  vi.  569 

ivory,  vi.  426 

medullaris.  vi.  569 

of  external  auditory  canal,  ilL 

620 
periosteal,  vi.  569 
spongiosa,  vi.  569 
subungual,  vi.  425 
Exothyropexy,  iv.  897 
Expectation  of  life   at   different 

ages.  viii.  260 
Expectorants,  iv.  48 
depressant,  iv.  49 
sedative,  iv.  49 
stimulant,  iv.  50 
Expectoration,  vii.   431;   and  see 

^utum 
Expert  medical  evidence,  iv.  52 
Expiration  in  asthma,  i.  584 
prolonged,  ii.  817 
suppressed,  ii.  817 
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Xxplosive  gelatin,  vii.  910 
Bzplosive  medicinal  compounds,  iv. 

854 
Xxplosives,  iv.  429;  vii.  909;  and 

see  Guns/tot  tDounds 
Xxposure  as  a  cause  of  disease,  in 

armies,  ii.  615 
Sxpression,  physical,  in  insanity, 

V.  55.  57 
Szstrophy  of  bladder,  i.  788;  vilL 

25 
Sztension,  Buck's,  iv.  265 

in  treatment  of  dislocations,  ilL 
511 
of  fractures,  iv.  265 
of  hip-joint  disease,  v.  279 
Extensor  brevis  dig^torum,  iv. 

194;  vi.  55 
Sxtensor  brevis  dig^itorum  pedis, 

anomalies  of.  vi.  5^ 
Extensor  brevis  hallucis,  vi.  58 
Extensor  brevis  pollicis,  iv.  242 
Extensor  carpi  radialis  acoessor- 

ius,  vi.  54 
Extensor  carpi  radialis  brevior, 
iv.  241 
anomalies  of,  vi.  54 
Extensor  carpi  radialis  long^ior, 
iv.  241 
anomalies  of,  vi.  54 
Extensor  carpi  ulnaris,  iv.  241 

anomalies  of,  vi.  54 
Extensor  coccygis,  vi.  60 
Extensor  communis  digritorum, 
iv.  241 
anomalies  of,  vi.  54 
Extensor  hallucis  longus  tricau- 

datus,  vi.  57 
Extensor  indicis,  iv.  243 

anomalies  of,  vi.  55 
Extensor  indicis  brevis,  vi.  65 
Extensor  longus  dig^torum  pe- 
dis, anomalies  of,  vi.  57 
Extensor  lon^s  pollicis,  iv.  242 
Extensor  minimi  digiti,  iv.  241 

anomalies  of,  vi.  54 
Extensor  oasis  metacarpi  polli- 
cis, iv.  242 
anomalies  of,  vi.  54 
Extensor  oasis  metatarsi  hallu- 
cis, anomalies  of,  vi.  57 
Extensor  primi  internodii  hallu- 
cis, anomalies  of.  vi.  57 
Extensor  primi  internodii  polli- 
cis, iv.  242 
anomalies  of.  vi.  55 
Extensor  primi  internodii  polli- 
cis et  indicis,  vi.  5.j 
Extensor  proprius  digiti  medii, 

vi.  55 
Extensor   proprius  hallucis,   iv. 
194.  1% 
anomalies  of,  vi.  57 
Extensor  quadriceps  femoris,  vii. 

788 
Extensor  secundi  internodii  pol- 
licis, iv.  2t2 
anoinj'lies  of.  vi.  55 
External  abdominal  oblique  mus- 
cle, anomalies  of.  vi.  61 
External  carotid  artery*,  anoma- 
lies of.  i.  526 
External  genital    organs,   male. 

development  of,  iv.  317 
External  iliac  artery,  anomalies 

of.  i.  5:U 
External     intercostal    muscles, 
anomalies  of,  vi.  60 


External  Jugular  vein,  anomalies 

of.  viii.  202 
External  plantar  artery,  anom- 
alies of.  i.  535 
External       pterygoid     musclOi 

anomalies  of,  vi.  43 
Extraction  of  teeth,  vii.  661 
Extracts,  v.  786 

aqueous,  of  aloes,  i.  194 

bone-marrow,  vi.  414 

compound,  see  Compound  extract 

ethereal,  see  Ethereal  extract 

fluid,  see  Fluid  extract 

Goulard's,  v.  471 

heart,  vi.  417 

hepatic,  vi,  416 

intestine,  vi.  416 

kidney,  vi.  416 

liver,  vi.  416 

lung,  vi.  417 

mammary  gland,  vi.  416 

muscle,  vi.  417 

nervous  tissues,  vi.  415 

of  aconite,  i.  84 

of  aloes,  i.  194 

of  arnica  root,  i.  521 

of  belladonna,  i.  743 

of  blue  flag,  iv.  158 

of  bryony,  ii.  499 

of  Calabar  bean,  ii.  549 

of  cannabis  indica,  ii.  649 

of  celandine,  ii.  760 

of  cimicifuga,  iii.  88 

of  cinchona,  iii.  89 

of  colchicum  root,  iii.  193 

of  colocynth,  iii.  201 

of  conium,  iii.  239 

of  dandelion,  iii.  352 

of  digitalis,  iii.  478 

of  ergot,  iv.  3 

of  euonymus,  viii.  273 

of  gentian,  iv.  328 

of  glycyrrhiza,  v.  518 

of  haematoxylon.  v.  567 

of  hyoscyamus,  iv.  637 

of  iris,  iv.  158 

of  jalap,  v.  241 

of  iambul,  v.  244 

of  kava.  v.  802 

of  lactucarium,  v.  403 

of  lepUmdm,  v.  490 

of  li(iuorice,  v.  518 

of  uu\  vomica,  vi.  308 

of  opium,  vi.  386 

of  pichi.  vi.  632 

of  podophyllum,  vi.  690 

of  poppy  capsule,  vi.  735 

of  Prunus  virginiana,  ii.  804 

of  quassia,  vi.  827 

of  rhatony,  vi.  964 

of  rhubarb,  vi.  974 

of  stramonium,  vii.  535 

of  taraxacum,  iii.  352 

of  wahoo,  viii.  273 

of  wild  olierrv.  ii.  804 

organic,  vi.  4UD 

orcliitic,  vi.  415 

ovarian,  vi.  415 

pancreatic,  v.  H29 

parotid  gland,  vi.  417 

splenic,  vi.  414 

suprarenal,  vi.  412 

testicular,  vi.  415 

thebaic,  sec  Opium,  vi.  383 

thymus,  vi.  413 

thyroid,  vi.  410 
Extradural  abscess,  ii.  415 
Extra-uterine  pre^ancy,  iv.  54 


Extra-uterine    pregnancy. 

tomical  considerations,  iv.  57 
classification,  iv.  55 
decidua  in,  iv.  57 
diagnosis,  iv.  59 
etiolog}'.  iv.  54 
fate  of  foetus,  iv.  57 
frequency  of,  iv.  54 
placenta  in,  iv.  58 
rupture  of,  into  peritoneml  cst- 

ity,  iv.  56 
symptoms,  iv.  58 
theories  of  causation,  iv.  M 
treatment,  iv.  60 
Extravasation    following    oontr 

sions,  iii.  278 
Extremities,  hyperkeratosU  of,  ▼• 
805 
keratoderma  of,  v.  804 
lupus  of,  V.  614 
malformations  of,  vii.  714 
Extabation,  v.  197 
Exudates,  iv.  60 
causes  of,  iv.  62 
fibrinous,  iv.  61 

formation  of,  theories  for  iv,  61 
hemorrhagic,  iv.  61 
inflammatory,  iv.  62 
leucocytes  in,  iv.  61 
pathological,  iv.  62 
plastic,  in  eczema,  iii.  708 
purulent,  iv.  61 
serous,  iv.  61 

in  eczema,  iii.  708 
Exudation,  pathological,  iv.  60 
Eye,  iv.  63;  and  see  Orbit,  Oa^funC' 
tiva,  Retina,  Iris,  etc. 
accommodation,  iv.  98 
action  of  cocaine  on  the,  iii.  158 
affections  of,  cause  of  headache, 

iv.  549 
angles  of  the,  iv.  64 
arcus  senilis,  i.  440 
artificial,  i.  556 

history  of,  i.  556 
manufacture  of,  i.  557 
mode  of  introducing  and  re- 
moving, i.  558 
asthenopia,  i.  581 
astigmatism,  iv.  91 
bandage  for.  i.  729 
blepharitis,  iv.  119 
blepharoplasty,  iv.  122 
cataract,  ii.  7i9 

changes  in,  during  accommoda- 
tion, iv.  93 
in  diabetes,  iii.  429 
choroid,  iv.  72 
chromatic  aberration,  iv.  91 
ciliary  body,  iv.  73 
commotio  retinae,  iv.  99 
conjunctivitis,  iii.  240 
cornea,  iv.  70 
crystalline  lens,  iv.  81 
development,  iv.  65 
diagnimmatic,  iv.  90 
dioptrics  of,  iv.  83 
diseases  of,  sec  under  Cataract, 
Choroid,   Conjunctiva,   Cornea, 
Gliiuconui,  llyjiermetropia^  My. 
opid,  etc. 
diseases  of,  occupation  causing, 
vi.  320 
of  the  lids,  iii.  240;  iv.  117 
examination  of,  in  case  of  injury, 

iv.  98 
field  of  vision,  iv.  91 
foreign  bodies  in,  iv.  104 
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BxploslTe  ffelatln* 
Fallopian  tabes. 


Sye,  foreign  bodies  in,  removal  of, 

by  magnets,  iv.  104 
function    of,     in     maintaining 

equilibrium,  iii.  858 
fundus  of,   appearance   of,  vl. 

372;  see  Opkthalmo^eope 
general  arrangement,  iv.  68 
gonorrliopal  affections  of,  viii.  628 
hemorrhage  from,  iv.  98 
hypermetropic,  iv.  796 
inherited  syphilis,  vii.  621 
injuries  of,'  iv.  97 

a  cause  of  blindness,  ii  11 
iridectomy,  v.  212 
iridotomy,  v.  216 
iris,  iv.  74 

anomalies  of,  vi.  216 
iritis,  vi.  218 

lymphatic  vessels  of,  v,  628 
malformation  of,  vii.  699 
measurement  of  the  position  of 

the,  vi.  897 
membrane  of  Descemet,  iv.  71 
mydriatics,  vi.  70 
myopic,  vi.  77 
myotics,  vi.  70 

operations  on,  comparative  value 
of,  i.  557 
unsuccessful,    a    cause    of 
blindness,  ii.  11 
ophthalmoscopy,  vi.  867 
parasites  in,  vi.  500 
physical  conditions  of,  iv.  97 
postmortem  appearances  of,  ii. 

535 
presbyopia,  vi.  758 
pterygium,  iii.  247 
refraction,  iv.  88 
refractive  apparatus  of,  viii.  241 
relations,  iv.  64 
retina,  iv.  77 
rods  and  cones,  iv.  78 
sclera,  iv.  68 

spherical  aberration,  iv.  91 
strabismus,  vii.  580 
surgery  of,  cocaine  in,  iii.  168 
syphilitic  affections  of,  vii.  619 
irritation  of,  vii.  594 
neuroses  of,  vii.  594 
tumors  of  the,  iv.  105 

a  cause  of  blindness,  ii.  11 
vision,  viii.  240 
visual  tield,  iv.  91 
vitreous  humor,  iv.  82 
Eyeball,  iv.  63 

dislocation  of,  vi.  408 
enucleation  and  evisceration  of, 

viii.  600 
influence  of  sympathetic  system 

on,  vii.  587 
measurement  of  movement  of, 

vi.  397 
Syeglasses,  vii.  263 
Eyelids,  iv.  64 
acne  of,  iv.  117 
adenocarcinoma  of,  iv.  107 
adenomata  of,  iv.  107 
affections  of,  iv.  116 
angiomata  of.  iv.  106 
atresia  of,  i.  603 
benign  tumors  of,  iv.  105 
burns  of,  iv.  122 
canities  of,  iv.  120 
chalazion  of,  iv.  106 
chancre  of,  iv.  117 
coloboma  of,  iv.  123 
comedones  of,  iv.  118 
diseases  of,  iv.  1 16 


Eyelida,  ecchymosis  of,  iv.  122 
eczema  of,  iii.  724;  iv.  117 
emphysema  of,  iv.  118 
epicanthus,  iv.  123 
epithelial  horns  of,  iv.  106 
epitheliomata  of,  iv.  107,  118 
erysipelas  of,  iv.  117 
exanthemata,  iv.  117 
fibroma  molluscum  of,  iv.  107 
fibromata  of,  iv.  107 
granuloma  of,  iv.  106 
herpes,  iv.  117 
hordeolum,  iv.  119 
horns  of,  iv.  106 
im  perforation  of,  i.  603 
influence  of  sympathetic  system 

on,  vii.  587' 
in  insanity,  v.  61 
injuries  of,  iv.  99 
interference  with  mobility  of,  iv. 

121 
lipomata  of,  iv.  170 
lymphangiomata   and   lympho- 

mata  of,  iv.  107 
l3rmphatic  vessels  of  the,  v.  627 
malignant  tumors  of,  iv.  107 
milium  of,  iv.  118 
molluscum  of,  iv.  118 
nsevus  of,  iv.  123 
neuro'fibroma  of,  iv.  107 
oedema  of,  iv.  117 
pediculi  of,  iv.  119 
phthiriasis  of,  iv.  119 
plexiform  neuro-fibroma  of,  iv, 

107 
reflex,  time  of,  v.  367 
repairing  of    injured,  iv.   122; 

and  see  Blepharaplasty 
sarcomata  of,  iv.  107 
skin-grafting  for  new,  iv.  122 
stye  of,  iv.  119 
syphilitic  affections  of,  iv.  117; 

vii.  619 
tumors  of,  iv.  106 
warts  of,  iv.  106 
wounds  of,  iv.  99 
xanthelasma  of,  iv.  118 
xanthoma  of,  iv.  106 
Eye-piece  micrometer,  il  70 
Eye-stones,  iv.  123 

Fabiana,  vi.  631 
imbricata.  vi.  631 

Fabianine,  vi.  682 

Fabianol,  vi.  632 

Fabrics,  bloodstains  on,  ii.  79.  80 

Face,  anomalies  of  the  muscles  of, 
vi.  43 
carcinoma  of.  ii.  636 
eczema  of  the.  iii.  723 
elephantiasis  of  the,  iii.  783 
erysipelas  of  the,  iv.  4 
in  acromegaly,  typical,  i.  88 
lupus  of  the,  v.  613 
lymphatics  of  the,  v.  627 
malformations  of  the,  vii.  699 
muscles  of  the,  anomalies  of,  vi. 

43 
presentations,  v.  390 
progressive  hemiatrophy  of,  viii. 

448 
unilateral  atrophy  of,  viii.  448 
veins  of.  anomalies  of,  viii.  202 

Facial  an^le,  vii.  231 

Facial  artery,  anomalies  of,  i.  527 
compression  of,  i.  537 
surface  markings  of,  vi.  191 
transverse,  anomalies  of,  i.  527 


Facial  expression,  importance  of 

teeth  in.  vii.  650 
Facial  hemiatrophy,  viii.  504 
course  and  prognosis,  viii.  606 
diagnosis,  viii.  506 
etiology,  viii.  604 
pathological  anatomy,  viii.  604 
symptoms,  viii.  604 
treatment,  viii.  505 
Facial  hemihypertrophy,  viiL  605 
Facial  index,  vii.  231 
Facial  nerve,  iii.  321 
Facial  neuralgia,  see  Neuralgia, 

vi.  242 
Facial  paralysis,  iv.  124 
clinical  history,  iv.  124 
diagnosis,  iv.  126 
etiology,  iv.  124 
prognosis,  iv.  126 
treatment,  iv.  127 
Facial  vein,  anomalies  of,  viii.  203 

surface  markings  of,  vi.  191 
Facies  in  insanity,  v.  55 
Facio-scapnlo-humeral     musca- 

lar  atrophy,  vi.  63 
FsBcal  fistula,  iii.  202 
impaction,  iii.  204 
FsBces,  iv.  127 

accumulation   of,    causing  ob- 

strijction,  v.  176 
chemical  composition,  iv.  129 
color  of,  iv.  127 

in  jaundice,  v.  246 
effects  of  starvation  upon  the 

composition  of  the,  vii.  448 
examination  of,  iv.  131 
in  infancy,  iv.  858 
micro.scopic  characters,  iv.  128 
parasites  in,  iv.  129;  vi.  601,  602 
physical  characters,  iv.  127 
Fahrenheit       and       centigrade 

scales,  iv.  132;  vii.  733 
Fainting,  see  Drain,  aiuBmia  of,  ii. 

223 
Fainting  fit,  ii.  224 
Falcial  sinus,  ii.  260 
Falcida,  ii.  212 

Falkenstein,  Germany,  iv.  132 
treatment  of  tuberculosis  at,  iv. 
182 
Fallins'  sickness,  iii.  846 
Fallopian  tubes,  iv.  138;  vii.  154 
absence  of,  vii.  709 
anatomy  of,  iv.  183;  vii.  164 
arteries  of.  vii.  157 
carcinoma  of,  iv.  138 
conditions    of,   favoring    extra- 
uterine pregnancy,  iv.  64 
cysts  of,  iii.  351 :  iv.  137 
deciduoma  malignum,  iv.  138 
dermoids  of,  iv.  138 
diseases  of,  iv.  133,  134 
etioloj^y,  iv.  134 
pathology,  iv.  134 
symptoms,  iv.  135 
treatment,  iv.  136 
embryology  of,  iv.  133 
euchondroma  of,  iv.  138 
inflammation  of,  iv.  134;  and  see 

Salpingitis 
lipoma  of,  iv.  138^ 
lymphatics  of,  v.  687;  vii.  157 
malformations  of,  iv.  184;   vii. 

709 
myoma  of,  iv.  138 
neoplasms  of,  iv.  137 
nerves  of,  vii.  157 
papilloma  of,  iv.  138 
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Fallopian  tubes,  sarcoma  of,! v.  188 

structure,  vii.  156 

syphilitic  lesioDS  of,  vii.  626 

tuberculosis  of,  iv.  187 ;  viii.  105 
false  tuzpeth  root,  viii.  1 
Falsetto  voice,  physiology  of,  v.  456 
Falx  cerebelli,  ii.  212 

cerebri,  ii.  211 
Family  in  heredity,  iv.  660 
Family  histoxy  in  life  insurance, 

v.  510 
Famine  fever,  vi.  884 
Fan,  wing-disc,  iv.  758 
Fan  ear  trumpet,  iii.  683 
Faradic  batteries,  iii.  758 

electricity,  iii.  757 

therapeutic  effects  of,  iii.  757 
Faradism  as  an  aid  to  artificial  res- 
piration, i.  561 

in  insanity,  v.  78 
Farcy,  iv.   852;  vi.   126;  see  also 
Glanders 

buttons,  iv.  857 

J>ipes,  iv.  857 
JEtra,  iii.  225 
Farmville  Lithia  Springs,  iv.  188 
Far-point  in  accommodauon,  vi.  78 
Fascia,   ante-brachial,    contracture 
of.  i.  462 

axillary,  vii.  207 

bicipital,  iii.  785 

brachial,  i.  451 ;  iv.  289 

bulbar  (of  eye),  iv.  65 

cervical,  vi.  192 

digital,  contraction  of.  iv.  522 

lata  of  the  thigh,  vii.  787 

of  CoUes,  iv.  823;  vi.  564 

of  the  abdomen,  i.  3,  4 

of  the  arm,  i.  451 

of  the  arm  and  forearm,  affec- 
tions of,  i.  458 
infection  of,  i.  458 
syphilis  of,  i.  461 
tuberculosis  of,  i.  461 

of  the  elbow,  iii.  788,  784 

of  the  hand,  iv.  484 

of  the  leg,  V.  479 

of  the  neck,  vi.  192 

of  the  perineum,  iv.  322;  vi.  564 

palmar,  iv.  484 

contracticm  of  the,  iv.  517 

perineal,  iv.  322;  vi.  564 

prevertebral,  vi.  192 
Fasciola,  vii.  865 

jegyptica,  vii.  866 

americana,  vii.  866 

augusta,  vii.  866 

carnosa,  vii,  866 

gigantica.  vii.  866 

hepatica.  vi.  502;  vii.  865,  866 

humana.  vii.  865 

lanceolata,  vii.  871 

ma«rnH,  vii.  866 
Fasciolopsis,  vii.  867 

Buski.  vii.  867 

Rathoiiisi.  vii.  867 
Fastigatum,  ii.  162 
Fasti^ial  nucleus,  ii.  162 
Fasting,  vii.  441 

as  a  therapeutic  measure,  iii.  42 

circulation  during,  vii.  442 

clinical  observations  during,  vii. 
444 

dietetic  treatment  after,  vii.  445 

duration  of  life  during,  vii.  443 

faeces  during,  vii.  443 

from  fluids,  but  not  from  solids, 
vii.  443 


Fasting  from  solids,  but  not  from 
fluids,  vii.  448 
loss  of  weight  during,  vii.  441 
respiration  during,  vii.  442 
temperature  during,  vii.  442 
urinary  secretion  during,  vi.  442 
Fat  embolism,  iii.  790 
Fat  necrosis,  vi.  205,  465 
Fat  rendering,  regulation  of,  vi. 

881 
Fat  tissues,  amyloid  degeneration 

in,  i.  270 
Fatalitv  of  disease,  iii.  495 

in  chloroform  narcosis,  table  of, 
iii.  28 
Fatigrue,  vii.  120 
Fatigue  neuroses,  occupation  as 

an  etiological  factor  in,  vi.  820 
Fatigue  suits,  for  soldiers,  v.  796 
Fats,  absorption  of,  iii.  85,  474 
by  lacteals,  iii.  77 
action  of  steapsin  on,  iii.  474 
analysis  of,  i.  178 
and  carbohydrates,  difference  be- 
tween, i.  176 
animal,  i.  176 
as  food,  i.  175 
as  heat-producers,  i.  176 
emulsified  in  intestine,  iii.  85 
in  faces,  iv.  128,  180 
influence  of,  on  metabolism,  v. 

770 
in  milk,  v.  819 
cow's,  V.  820 
determination  of,  v.  826 
human,  v.  824 
origin  of.  v.  819 
in  plants,  i.  102 
in  plasma,  ii.  86 
in  the  urine,  viii.  51 
useful  in  chorea,  iii.  46 
Fatty  changes  in  blood-vessels,  ii. 
96 
in  the  capillaries,  ii.  93 
in  the  pancreas,  vi.  464 
Fatty  degeneration,  iii.   894;    v. 
517 ;  viii.  506 
of  the  heart,  iv.  588 
of  the  liver,  v.  550 
of  the  lymph  nodes,  v.  660 
of  the  muscles,  vi.  28 
of  the  neurones,  vi.  262 
of  the  new-born,  vi.  280 
of  the  pancreas,  vi.  464 
of  the  placenta,  vi.  651 
of  the  veins,  viii.  209 
of  the  vitreous,  viii.  267 
Fatty  deposit,  iii.  396 
Fatty  infiltration,  iii.  396;  v.  517 
of  the  heart,  iv.  589 
of  the  lymph  nodes,  v.  660 
of  the  i)ancreas.  vi.  464 
Fauces,  isthmus  of,  viii.  107 
Fauquier      White     Sulphur 

Springs,  iv.  138 
Favus,  vii.  780 

of  the  nails,  vi.  94;  vii.  781 
Fear  as  a  cause  of  insanity,  v.  33 
Febricula,  iv.  139 

ephenieni.  iv,  139 
Febrifuge,  iii.  92 
Febrile  disturbances  as  cause  of 

insanitv,  v.  35 
Febrile  exhaustion  among  troops, 

ii.  622 
Febris  ardens,  iv.  139 

catarrhalis,   v.    11;  and  see  In- 
fluenza 


Fecimdation,  see  Impregnation 
Feeble-mindedness,  v.  145 
diagnosis,  v.  148 
etiology,  v.  146 
prognosis,  v.  151 
symptoms,  v.  147 
treatment,  v.  151 
Feeding,  forcible,  iv.  189 
infant,  iv.  859 

of  premature  infants,  vi.  750 
rectal,  i.  185 
Fees,  physicians',  iv.  140;  viii.  090 
legal  rules  governing  the  collec- 
tion of,  iv.  140 
Feet,  care  of,  in  marching,  v.  815 
in  soldiers,  v.  796,  816 
eczema  of  the,  iii.  726 
hyperidrosis  of  the,  iv.  796 
keratoderma  of  the  soles  of,  v. 
304 
Fehling's  solution,  iii.  428;  viii.  89 
test  for  sugar  in  milk,  v.  827 
inurine,  Ui.  428;  viii.  89,  41 
Feigned  diseases  among  soldiers,  iL 
622 
insanity,  v.  68 
Fel  bovis,  iv.  299 

purificatum,  iv.  299 
Fell-0'Dwyer's  apparatus  for  in- 
sufllation  of  lungs,  iv.  148 
method  of  insufl^ting  the  lungs» 
iv.  142 
Fell's  apparatus  for  insufflation,  iv. 

142 
Felo-de-se,  iii.  298;  vii.  550 
Felon,  i.  49 ;  iv.  503 
Female  catheter,  ii.  752 
Female  genital  tract,  cysts  of,  iii. 

851 
Female  labor,  injurious  infiuences 

of.  vi.  321 
Femoral  artery,  vii.  788 
anomalies  of,  i.  584 
branches  of,  vii.  739 
compression  of,  i.  537 
deep,  anomalies  of,  i.  585 
double,  i.  534 

in  Scarpa's  triangle,  vii.  789 
ligature  of,  vii.  739 
Femoral  canal,  i.  9 
Femoral  hernia,  iv.  676 
anatomy,  iv.  676 
Bassini's  method  of  treatment* 

iv.  677 
diagnosis,  iv.  677 
Gordon's  method  of  treatment, 

iv.  678 
mechanical  treatment  of,  iv.  683 
occurrence,  iv.  677 
purse-string    method    of    treat- 
ment, iv.  678 
results  of  operations,  iv.  678 
treatment,  iv.  677 
Femoral  sheath,  i.  9 
Femoral  vein,  vii.  740 

anomalies  of,  viii.  207 
Femur,  depression  of  neck  of,  iii. 
308 
dislocations  of.  iii.  524 
Femur,  fracture  of,  iv.  264 
compound,  iv.  266 
Ilodgen's  suspension   splint    in 

the  treatment  of,  iv.  265 
of  neck  of.  iv.  264 

(liairnosed  from  coxa  vara, 

iii.  309 
diagnosed  from  dislocation 
on  the  dorsum  ilii,  iii.  524 
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Femur,  fracture  of,  neck  of, 

di- 

Fersan,  v.  280 

Fevers,  simple,  iv.  189 

agnosed  from  fracture  of  i 

ice- 

Fertility   a    modifying    factor    in 

continued,  iv.  189 

tabulum,  i.  62 

menopause,  ii.  799 

spirillum,  vi.  884 

of  shaft,  iv.  265 

Fertilisation,  see  Impregnation,  iv. 

splenic,  i.  868 

of  third  trochanter,  iv.  265 

849 

spotted,  ii.  766;  vii.  980;  viii 

Femur,  incurvation  of  neck  of, 

Ui. 

Ferula  alliacea,  i.  562 

697 

808 

asafcRtida,  i.  562 

stage  of  invasion,  iv.  150 

Fenchone,  iv.  145 

fetida,  i.  561 

stages  of,  iv.  150 

Fennel,  iv.  145 

galbaniflua,  iv.  288 

sthenic,  iv.  150 

oil  of,  iv.  145 

narthex.  i.  562 

syphiliUc,  vii.  608 
tick,  viii.  697 

Roman,  iv.  146 

persica,  i.  562 

sweet,  iv.  145 

sumbul,  vii.  568 

triple  Quartan,  v.  675 
typhoid,  vii.  914 

Fenugreek,  iv.  145 

Feser's  lactoscope,  v.  827 

Fenwick-Leiter   cystoscope, 

iii. 

Fevers,  ii.  569;   iv.    149;   and  see 
Calorimetry 

typhus,  vii.  980 

345 

undulant,  v.  685 

Fermentation,  i.  688;  iv.  146 

adynamic,  iv.  150;  vii.  980 

yellow,  viii.  822 

alcoholic,  in  milk,  v.  828 

sstivo-autumnal,  v.  677 

Fibres,  elastic,   found  in  sputum, 

butyric-acid,  in  milk,  v.  828 
lactic-acid,  in  milk,  v.  828 

African,  iii.  400 

vii.  434 

asthenic,  iv.  150 

muscular,  vi.  12,  etc. 

succinic-acid,  in  milk,  v.  828 

beverages  in,  iii.  462 

of  conne<?tive  tissue,  iii.  252 

theories  of,  iv.  146 

bilious  remittent,  v.  678,  685 

Sharpey's,  of  bone,  ii.  116 

Fermentation  test  for  glucose  in 

typhoid,  vi.  884 

Fibrilla,  structure  of,  iii.  269 

urine,  viii.  40,  42 

break-bone,  iii.  400 

Fibrillation  of  muscle,  vi.  29 

for  lactose  in  urine,  viii.  48 

calorimetry  in,  ii.  569 

Fibrin,  essential  part  of  blood  clot, 

Ferments,  see  Eneymes 

camp,  vii.  980 

iii.  150 

coagulation  by,  iii.  150 
diastatic,  i.  688 

cerebro-spinal,  ii.  766 

in  blood,  ii.  88 

childbed,  vi.  798 

in  lymph,  ii.  83 

digestive,  iii.  470 

classification,  iv.  150 

in  urine,  viii.  82 

in  faeces,  iv.  181 

clinical  significance  of,  iv.  149 

placental,  iii.  57 

organized,  i.  688 

congestive,  ii.  766 

Fibrin-ferment,  action  of,  iii.  848 

unorganized,  i.  688 

continued,  iv.  150:  v.  67^ 

Fibrino^n,  ii.  85 

Ferns,  iv.  148 

defervescence  of,  iv.  150 

in  coagulation  of  blood,  iii.  161 

maiden-hair,  iv.  147 

definition  of,  iv.  149 

in  urine,  viii.  82 

male,  iv.  147 

dengue,  iii.  400 

Fibrinous  bronchitis,  iv.  151 

sweet,  iv.  148 

diet  in,  iii.  461 

classification,  iv.  151 

venus-hair,  iv.  147 

dififerent  origins  of,  ii.  570 

etiology,  iv.  151 
pathology,  iv.  152 

Femvale  Springes,  iv.  148 

double  tertian,  v.  675 

Ferralbumose,  v.  229 

dynamic,  iv.  150 

effect  of,  on  metabolism,  v.  771 

symptoms,  iv.  152 

Ferratin,  v.  229,  230 

treatment,  iv.  158 

Ferratin-sodium,  v.  280 

enteric,  vii.  914 

Fibrinous  de^neration,  vi.  208 

Ferrato^n,  v.  280 

eosinophilia  after,  v.  498 

of  choroid,  iii.  57 

Ferrein,  pyramids  of,  v.  810 

epidemic  catarrhal,  v.  11 

Fibro-cartilage,  ii.  705 

Ferric  acetate,  v.  225 

remittent,  vi.  884 

Fibro-elastic  cartilage,  ii.  706 

albuminate,  v.  229 

etiology,  iv.  149 

Fibroid  heart,  iv.  590 

chloride,  v.  227 

famine,  vi.  884 

etiology,  iv.  590 

germicidal  action  of,  iv. 

882 

fastigium,  iv.  150 

morbid  anatomy,  iv.  590 

citrate,  v.  226 

gastric,  V.  678 

symptoms,  iv.  590 

hydrate,  v.  225 

hffimoglobinuric  malarial,  viii.  450 

treatment,  iv.  591 

with  magnesia,  v.  225 

hay,  vi.  184 

Fibrolipoma,  viii.  568 

hydrated  oxide,  v.  225 

high,  symptoms  of,  iv.  150 

Fibroma,  iv.  158;  vii.  907 

hydroxide,  v.  225 

in  animals,  a  cause  of  unwhole- 

areolare, iv.  154 

hypophosphite,  v.  227 

some  milk,  V.  885 

clinical  significance,  iv.  156 

nitrate,  v.  228 

in  appendicitis,  i.  424 

combined  with  other  tumors,  iv. 

peptonate,  v.  229 

initia  stage,  iv.  150 

156 

perchloride,  v.  227 

intermittent,  iv.  150;  v.  676 

diagnosis,  iv.  156 

phosphate,  soluble,  v.  227 

jail,  vii.  930 
Levant,  v.  685 

durum,  iv.  154 

pyrophosphate,  iv.  228 

etiology,  iv.  156 

sesquichloride,  v.  227 

lung,  vi.  676 

general  morphology,  iv.  158 

sulphate,  basic,  v.  228 

malarial,  v.  674 

hard,  iv.  154 

normal,  v.  228 

malignant,  vii.  930 

keloid,  iv.  154 

valerianate,  v.  227 

purpuric,  ii.  766 

mode  of  growth,  iv.  155 

Ferrinol,  v.  230 

Malta.  V.  685 

molle,  iv.  154 

Ferri*8  solution,  iv.  710 

Mediterranean,  v.  685 

molluscum,  iv.  155;  v.  852 

Ferris  Hot  Springs,  iv.  149 

Neapolitan,  v.  685 

occurrence,  iv.  155 

Ferropyrin,  v.  230 

neuro-purpuric,  ii.  766 

of  the  auricle,  iii.  666 

Ferrosol,  v.  230 

pathology,  ii.  570;  iv.  149 

of  the  bladder,  i.  769.  792 

Ferrous  bromide,  v.  228 

period  of  declination,  iv.  150 

of  the  eyelids,  iv.  107 

carbonate,  v.  228 

of  incubation,  iv.  150 

of  the  hand  and  fingers,  iv.  501 

iodide,  v.  224 

petechial,  ii.  766 

of  the  heart,  iv.  594 

lactate,  v.  223 

pharyngitis  in,  vi.  592 

of  the  intestine,  v.  189 

oxalate,  v.  228 

puerperal,  vi.  798 

of  the  kidney,  v.  328 

sulphate,  v.  223 

pulse  in,  vi.  805 

of  the  larynx,  v.  433 

antiseptic  efficacy  of,  i.  254 

putrid,  vii.  930 

of  the  liver,  v.  555 

as  an  antidote  to  cvanide  of 

relapsing,  vi.  884 

of  the  lower  jaw,  v.  255 

potassium,  ii.  350 

remittent,  iv.  150;  v.  677 

of  the  mamma,  ii.  475 

germicidal  action  of,  iv. 

832 

remitting  icteric,  vi.  884 

of  the  nose,  vi.  140 

Femim,  see  Iron,  v.  221 

rock,  of  Gibraltar,  v.  685 

of  the  oesophagus,  vi.  348 

reductum,  v.  223 

scarlet,  vii.  46 

of  the  omentum,  vi,  360 
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Fluid  extraet. 

Fibroma  of  the  ovary,  vi.  486 

Filaria  restiformis,  vi.  212 

Finsen  apparatus,  treatment  with 

of  the  parotid  gland,  vi.  511 

romanorum  orientalis,  vi.  215 

electric  light,  vi.  993 

of  the  periosteum,  y\.  669 

sanguinis  hominis,  iii.  786;  vi 

method  of  actinotherapy,  yL  99ft 

of  the  pharynx,  vi.  602 

213 

treatment  of  lupus  vulgariSt 

of  the  retina,  Iv.  112 

a  cause  of  elephantiasis,  iii. 

V.  616 

of  the  tonsil,  vii.  822 

785 

Firearms  and  their  projectiles^ 

of  the  umbilicus,  viii.  6 

diseases  caused  by,  ilL  81 

iv.  427 

of  the  upper  jaw,  v.  249 

minor,  vi.  215 

Fire  damps,  i.  155;  ii.  659 

of  the  urethra,  i.  770 

nocturna,  vi.  218 

First  nerve,  vi.  849 

ossificans,  vi.  569 

trachealis,  vi.  219 

Fish  as  food  for  invalids,  iii.  455 

papillary,  vii.  908 

volvulus,  vi.  212 

circulatory  system  in,  iii.  95 

retrograde  changes  in,  iv.  155 

Filariasis  a  cause  of  chyluria,  Iii. 

hsemolymph  glands  in,  iv.  409 

soft,  IV.  154 

81 

poisonous,  iv.  188 

special  morphology,  iv.  155 

caused  by  mosquitoes,  v.  870 

Fission,  iv.  156 

varieties,  iv.  153 

Filarids,  vi.  210 

Fissural  connections,  ii.  190 

nbromyoma,  vi.  75 

Filatow's  spots,  v.  715;  see  Kop- 

diagrams,  ii.  190 

hyaline  degeneration  in,  iv.  772 
of  the  intestine,  v.  189 

lik*s  spots 

integer,  ii.  198 

FiUoes,  iv.  148 

variation,  ii.  190 

of  the  larynx,  v.  438 

Filicic  anhydride,  iv.  148 

Fissure,  adoccipital,  ii.  198 

of  the  uterus,  viii.  96;  and  see 

Filicin,  iv.  148 

amygdaline,  ii.  182 

Uterus,  myoma  of 
Vibro-Barcoma.  vii.  907 
of  the  umbilicus,  viii.  6 

FiUciniaB,  iv.  148 

anal.  i.  396 

Filix-mas,  iv.  147 

ape,  ii.  204 

Filmogen,  iv.  156 

basisylvian,  ii.  198 

Fibrosis  of  the  corpora  cavernosa, 

Filters,  Berkef eld's,  viii.  428 

calcArine,  ii.  188 

vii.  177 

Kitasato's,  viii.  422 

callosal.  ii.  190 

pulmonary,  vi.  675 

Martin's,  viii.  422 

central,  ii.  194 

Fibrous  connective  tissue,  see  Cot^ 

Novy's,  viii.  423 

circumiusular.  ii.  201 

nective  tisme 

Pasteur's,  viii.  284 

collateral,  ii.  190 

epulis,  v.  249;  viii.  490 

P^teur-Chamberland,  viii.  284, 

episylvian.  ii.  193 

membranes,  histology  of,  iii.  254 

422 

exoccipital.  ii.  198 

Fibula,  dislocations  of  the,  iii.  529 

Filtration  apparatus  for  agar,  viii 

external  calcarine,  ii.  186,  188 

fractures  of  the,  iv.  267 

411 

occipital,  ii.  204 

Ficus,  iv.  156 

Filtration  of  water,  viii.  282,  284 

perpendicular,  ii.  186,  204 

carica.  iv.  156 

for  soldiers'  use,  v.  804 

fron to-marginal,  ii.  198 

Field-hospitals,  see  Army  hospital 

Filum  terminale,  vii.  298 

great  horizontal,  ii.  160 

corps,  and  Army  medical  dijkirt- 

Fingers,  iv.  486 

longitudinal,  ii.  187 

ment,  i.  473,  etc. 

absence  of,  iv.  492 

hippocampal,  ii.  190 

Field  rations,  v.  799 

amputation  of,  i.  249 

hyposylvian,  ii.  198 
inflected,  ii.  198 

Field-surgeons  and  Army  medical 

anatomy  of,  iv.  486 

anomalies  of   development,  iv. 

department,  i.  473,  etc. 

insular,  ii.  193 

duties  of,  in  time  of  war,  see 

491 

intercerebral.  ii.  187 

Army  hospital  corps 

cellulitis  of.  iv.  502 

interhemispheral.  ii.  187 

Field,  visual,  iv.  91 

chondroma  of,  iv.  501 

intermedial,  ii.  193 

Fifth  nerve,  iii.  323 

club.  iv.  500 

inter  paracentral,  ii.  198 

Fifth  ventricle  of  brain,  ii.  184 

congenital  absence  of,  iv.  492 

intraparietal,  ii.    198,  277;   viii. 

Fig,  iv.  156 

constrictions  of,  iv.  496 

156 

Figure-of-8  bandage,  i.  728;  ill. 

contractions  of,  iv.  609,  522 

lambdoidal,  ii.  186,  190 

516,  617 

Dupuytren's,  iv.  617 

medifrontal,  ii.  193 

Figwort,  vii.  77 
Filaments  uf  bacilli,  i.  680 

dead,  iv.  531;  vi.  272 

of  Rolando,  ii.  194,  277;  and  see 

deflections,  iv.  496,  497 

Central  fissure 

Filaria  athiopica,  vi.  210 

deformities  of,  iv.  490 

olfactorv,  ii.  193 

Bancrofti.  vi.  213,  214,  604 

diseases  of  the,  iv.  490 

orbital,  'ii.  193 

conjunctivap,  vi.  212 

dislocations  of,  iii.  623;  iv.  512 

orbito-fiontal.  ii.  193 

Demr.rquayi,  vi.  216 

drop,  iv.  516 

pamcentral,  ii.  193 

dermathenica.  vi.  213 

Dupuytren's  contraction  of,  iv. 

parietal,  ii.  193 

diurna,  vi.  215 

517 

paroccipital.  ii.  198,  199 

dracunculus,  vi.  210 

felons,  iv.  503 

pomatic,  ii.  204 

hominis,  vi.  212 

fractures,  iv.  264 

postcalcarine,  ii.  193 

bronchialis,  vi.  212 

frost-bite  of,  iv.  602 

postcentral,  ii.  193 

oris,  vi.  212 

hammer,  iv.  523 

postcuneal,  ii.  193 

Immitis,  vi.  212 

Hi ppoc ratio,  iv.  500 

postoccipital  fovea,  ii.  198 

inermis,  vi.  212 

hvpertrophv  of,  iv.  498 

post  paroccipital,  ii.  193 

labialis.  vi.  212 

niallet,  iv.  516 

postrhinal,  ii.  193,  209 

lentis,  vi.  212 

panaritium,  iv.  503 

precentral,  ii.  193,  277 

loa,  vi.  211 

phlegmon  of.  iv.  615 

precuneal,  ii.  193 

lympliatica,  vi.  212 

short,  iv.  498 

preoccipital  fovea,  ii.  194 

IVIagalhffisi,  vi.  215 
meainensis,  vi.  210,  604 

superniiinerary.  iv.  493,  500 

preparoccipital,  ii.  194 

syphilitic  affections  of,  iv.  606 

presvlvian.  ii.  193 

metastasis  of,  v.  779 

trigger,  iv.  526 

•  rectal,  i.  395 

noctunui,  vi.  213 

tuberculosis  of.  iv.  504,  505 

rostral,  ii.  194 

ocuii,  vi.  211 

tumors  of.  iv.  500 

sagittal,  ii.  187;  see  Intercerebral 

hiinmni,  vi.  212 

ulnar  (letlection.  iv.  514 

fiasiire 

of  blood,  characteristics  of,  vi.  216 

warts  of,  iv.  500 

subceutml,  ii.  193 

synopsis  of  various,  vi.  216 

webbed,  iv.  494 

subfrontal,  ii.  193,  203 

Ozzardi.  vi.  215 

Whitlow's,  iv.  503 

suboccipital,  ii.  194 

palpebralis,  vi.  212 

wounds  of,  iv.  501 

subsylvian,  ii.  193 

peritonei  hominis,  vi.  212 

Finsen  apparatus  for  use  with  sun- 

subtemporal, ii.  194 

perstans,  vi.  216 

light,  vi.  992 

supercalloaal,  ii.  193 
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Tiflsure,  supercentral,  ii.  198 

jsuperf rental,  ii.  198 

Bupertemporal,  ii.  198 

Sylvian,  li.  205,  276 

temporo-occipital,  ii.  204 

transinsular,  ii.  198 

transtemporal,  ii.  194 

transverse  occipital,  ii.  198 

vesical,  vii.  708 
TiMures,  arrangement  of,  signifi- 
cance of,  ii.  204 

best     elucidated     upon     foetal 
brains,  ii.  189 

collocation  of,  with  sutures,  ii. 
188 

complete,  ii.  274 

depth  of,  determined,  viii.  168 

development  of,  ii.  273 

inconstant,  list  of,  ii.  198 

methods  of  locating  the,  ii.  274, 
402 

of  criminals,  ii.  205 

of  Santorini,  ii.  626 

of  the  nipple,  ii.  478 

partial,  ii.  191.  198 

with  structural  correlatives, 
ii.  198 

permanent,  ii.  187.  192,  275 

relation  of.  to  the  landmarks  on 
the  skull,  ii.  274,  402 

temporanr,  ii.  274 

to  be  studied  before  gyres,  ii.  189 

total,  ii.  191 

transitory,  ii.  185,  274 
Pistula,  cervical,  vii.  701 

faecal,  iii.  202 

in  ano.  v.  564 

lachrymal,  v.  895,  897 

oesophago- tracheal,  vi.  888 

of  the  cornea,  iii.  289 

of  the  nasal  cavities,  vi.  122 

of  the  umbilicus,  viii.  6 

parotid,  vi.  510 

rectal,  i.  894 

salivary,  viii.  581 

thyro-lingual,  vi.  200 

uretero- vaginal,  viii.  168 

urethrovaginal,  viii.  168 

vesico-uterine,  viii.  168 

vesico-utero- vaginal,  viii.  168 

vesico-vaginal,  viii.  168 
VistulsB,  i.  754 

amphibolic,  i.  754 

branchial,  vi.  200 

cervical,  vii.  701 

permanent,  i.  754 

temporary,  i.  754 
Pistulina  hepatica,  iv.  285 
Fit,  fainting,  ii.  224 
Fitz  shaker,  the,  vi.  161 
Fixation  in  chronic  joint  disease,  v. 
277 

in  hip-joint  disease,  v.  278 

in  knee-joint,  v.  285 

of  uterus,  viii.  84 
Fixed  attention  to  induce  hypno- 
sis, iv.  812 
Fixed  joint,  see  Ankylosis,  i.  859 
Fixing  agents,  ii.  64;  iv.  706         ' 
Flag,  blue,  iv.  157 

sweet,  ii.  549 
Flagella,  i.  681 

staining  of.  viii.  487. 
Flagellation  of  Plasmodium    ma- 

larioe,  vi.  659 
Flake  manna,  v.  692 
Flame,  injuries  from,  ii.  620 
Flat-foot,  iv.  198,  204 


Flat-foot,  anatomy  of,  iv.  199 
attitudes  in,  iv.  201 
symptoms,  iv.  201 
treatment,  iv.  205 
varieties,  iv.  208 
Flatulence,  vii.  495 

a  symptom  in  diarrhoea,  iii.  488 
Flaxseed,  v.  516 
meal.  v.  516 
oil,  V.  516 
Flea,  dog,  v.  155 
earth,  ii.  828 
hen,  V.  155 
house,  V.  155 
sand,  ii.  828 
Fleabane,  iv.  158 
Canada,  iv.  158 
oil  of,  iv.  158 
Flemming'8  hardening  fluid,  iv. 

707 
Flesh-fly,  v.  154 

Flexion  and  extension  of  forearm, 
iii.  789 
as  method  of  treating  aneurism 
i.  881 
Flexor  acoessorius,  anomalies  of, 

vi.  59 
Flexor  acoessorius  longus  digito- 

rum  pedis,  vi.  58 
Flexor     accessorius    profundus 

digitorum)  vi.  58 
Flexor  brevis  digitorum  pedis, 

anomalies  of,  vi.  59 
Flexor  brevis  hallucis,  anomalies 

of.  vi.  59 
Flexor  brevis  minimi  digiti,  an- 
omalies of,  vi.  60 
Flexor    brevis     mipimi     digiti 

pedis,  anomalies  of,  vi.  55 
Flexor  brevis  pollicis,  anomalies 

of,  vi.  55 
Flexor  carpi  radialis,  anomalies  of, 

vi.  58 
Flexor  carpi  radialis  brevis,  vi. 

54 
Flexor  carpi  ulnaris,  anomalies  of, 

vi.  58 
Flexor  hallucis  longus,  anomalies 

of.  vi.  59 
Flexor  indicis,  vi.  58 
Flexor  longus  digitorum  pedis, 

anomalies  of,  vi.  58 
Flexor  longus  pollicis,  anomalies 

of,  vi.  54 
Flexor  profundus  digitorum,  an- 
omalies of,  vi.  53 
Flexor  proprius  digiti  secundi, 

vi.  59 
Flexor  sublimis  digitorum,  anom- 
alies of,  vi.  53 
Flexures  of  the  brain,  ii.  142 
Flint's  murmur,  iv.  604 
Floating  kidney,  v.  820 
spleen,  vii.  425,  430 
stomach,  vii.  523 
Flocculus,  ii.  158 
Florence's  test  for  seminal  fluid, 

vii.  112 
Florida,  iv.  158 

history  of  yellow  fever  in,  viii. 

587 
requirements  for  medical  prac- 
tice in,  iv.  48 
Flour  as  food,  v.  800 

dust,  effect  of  inhaling,  vi.  825 
Flowering  dogwood,  iii.  549 
Flowers,  insect,  v.  151 
of  sulphur,  vii.  561 


Fluavil,  iv.  456 

Fluhrex^s      aluminum     gravity 

probe,  ii.  422 
Fluid,  cerebrospinal,  ii.  245 
Fluid  extract,  v.  786 

compound,  of  sarsaparilla,  vii. 
41 

of  aconite,  i.  84 
of  aletris.  i.  170 

of  alligator  pear,  i.  191 

of  apocynum,  i.  421 

of  arnica  root,  i.  521 

of  aspidosperma,  i.  579 

of  baptisia,  iv.  855 

of  belladonna,  i.  748 

of  bitter-orange  peel,  vi.  898 

of  blood  root,  ii.  73 

of  blue  fla^,  iv.  158 

of  broom,  ii.  498 

of  buchu,  ii.  514 

of  cannabis  indica,  ii.  649 

of  capsicun,  ii.  654 

of  caroba,  ii.  704 

of  cascara  sagrada,  ii.  707 

of  cedron  se^s,  ii.  760 

of  chequen,  ii.  808 

of  chestnut,  ii.  826 

of  chewstick,  ii.  826 

of  chimaphila,  vi.  689 

of  chirata,  ii.  885 

of  cimicif uga,  iii.  88 

of  cinchona,  iii.  89 

of  cocillana,  iii.  164 

of  colchicum  root,  iii.  192 

of  colchicum  seed,  iii.  192 

of  col  umbo,  iii.  622 

of  convallaria,  v.  518 

of  conium,  iii.  289 

of  corn  silk,  iii.  292 

of  coto,  iii.  296 

of  cotton  root.  iii.  297 

of  cubeb,  iii.  888 

of  cypripedium,  iii.  840 

of  dandelion,  iii.  852 

of  digitalis,  iii.  478 

of  dita,  iii.  548 

of  dock,  iii.  549 

of  dogwood,  iii.  560 

of  dulcamara,  i.  768 

of  embelia,  iii.  788 

of  ergot,  iv.  3 

of  erigeron,  iv.  158 

of  erythroxylon,  iii.  154 

of  eucalyptus,  iv.  16 

of  eupatorium,  vii.  757 

of  euphorbia  pilulifera,  iv.  17 

of  fleabane,  iv.  158 

of  frangula,  ii.  515 

of  gelsemium,  iv.  815 

of  gentian,  iv.  828 

of  geranium,  iv.  328 

of  ginger,  iv.  352 

of  glycyrrhiza,  v.  518 

of  gnndelia,  iv.  415 

of  guarana,  iv.  426 

of  hamamelis,  viii.  814 

of  hydi-astis,  iv.  775 

of  hyoscyamus,  iv.  687 

of  iris,  iv.  158 

of  ipecac,  v.  212 

of  iaborandi,  v.  240 

of  kava,  v.  802 

of  koosso.  V.  377 

of  leptandra.  v.  490 

of  liquorice,  v.  518 

of  lobelia,  v.  566 

of  lupulin,  V.  609 

of  matico,  v.  714 
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Fluid  extract  of  mezereon,  v.  790 

of  DUX  vomica,  vi.  808 

of  pareira,  vi.  609 

of  passitlora,  vi.  5lt 

of  persimmon,  vi.  574 

of  pichi,  vi.  632 

of  pipsissewa,  vi.  689 

of  pleurisy  root,  vi.  668 

of  podophyllum,  vi.  690 

of  pokeberry,  vi.  728 

of  pomegranate,  vi.  788 

of  Pulsatilla,  vi.  797 

of  quassia,  v.  827 

of  rbatany,  v.  964 

of  rhubarb,  vi.  974 

of  rose,  vi.  1000 

of  rumex  (dock),  iii.  549 

of  sanguinaria,  ii.  78 

of  sarsaparilla,  vii.  41 

of  savine,  vii.  48 

of  saw  palmetto,  vii.  48 

of  senega,  vii.  114 

of  senna,  vii.  117 

of  serpen  tana,  vii.  255 

of  spigelia,  vi.  687 

of  squill,  vii.  484 

of  stlUingia,  vii.  461 

of  stramonium,  vii.  585 

of  sumach,  vii.  568 

of  taraxacum,  iii.  852 

of  thorough  wort,  vii.  757 

of  triticum  repens,  iii.  298 

of  ustilago,  vii i.  64 

of  uva  ursi,  i.  788 

of  valerian,  viii.  181 

of  veratrum  viride,  iv.  626 

of  viburnum,  viii.  284,  285 

of  witchhazel,  viii.  814 

of  xanthoxylum,  i.  888 

of  yerba  santa,  viii.  884 
Fluidity  of  the  vitreous,  viii.  267 
Fluids,   diluting,  for  blood-count- 
ing, ii.  48 

for  irrigation,  in  operations,  i.  569 

infiltration,  iv.  706 

preserving,  for  tissues,  iv.  706 
Flukes,  vii.  860 
Fluoroform  water,  iv.  161 
Fluoroformol,  iv.  161 
Fluorol,  iv.  786 
FluoroBcope,  see  Roentgen  rays  and 

Radii^graph 
Flushing  of  the  face  at  the  meno- 
pause, ii.  799 
Fluxion,  V.  551 
Fly,  Spanish,  ii.  651 
Focal  interval,  i.  591 

length,  iv.  84 

lines,  i.  591 

necrosis,  vi.  204 
Foci,  iv.  86 
Foeniculum,  iv.  145 

capillaceum,  iv.  145 
Foenum  greecum,  iv.  145 
Foetal    brains    more    useful    than 
those  of  monkeys  for  elucidating 
fissures,  ii.  189 
Fcetation,  multiple,  iv.  341 
Foeticide,  i.  43 
Foetus,  cysts  in,  iii.  349 

death  of,  diagnosis  of,  iv.  348 

decapitation  of,  vi.  816 
Foetus,  development  of  the,  viii. 

506;  and  see  Embi^os  and  Em- 

age.  viii.  506 

embryonal  stage,  viii.  509 

foctarstage,  viii.  518 


Foetus,  development  of  the,  forma- 
tion of  the  allantois,  i.  187 
of  the  amnion,  i.  218 
of  the  chorion,  iii.  47 
origin  of  the  female  generative 
organs,  vii.  147 
of  the  heart,  iv.  578 
of  the  kidneys,  v.  815 
of  the  male  generative  or- 
gans, iv.  816 
of  the  urogenital  system,  iv. 
816,  321 
ovum  stage,  viii.  506 
Foetus,   diagnosis  of  position   and 
presentation  of,  v.  881,  886 
effect  of  poisons  on,  when  taken 

by  the  mother,  vi.  279 
evisceration  of,  vi.  316 
fate  of  the,  in  extra-uterine  preg- 
nancy, iv.  57 
growth  of,  iv.  417 
increase  of  weight  of,  iv.  416 
in  history  of  the  human  embryo, 

iii.  792 
papyraceus,  iv.  841 
viability  of,  i.  678 
weiKht  of,  iv.  417 
Foetus  m  foetu,  vii.  619,  909 
Folds,  aryteno-epiglottidean,  v.  406 
Folie,  V.  25 ;  and  see  Insanity 
&-deux,  V.  185 
A  double  forme,  v.  129;  and  see 

Circular  insanity 
circulaire,  v.  129 ;  and  see  Circu- 
lar insanity 
gemellaire,  v.  185 
Folin's  method  of  estimatinfi^  quan- 
tity of  uric  acid  in  urine,  viii.  86 
Follicular  cvsts,  iii.  848 
Folliculite  epilante,  iv.  161 
Folliculitis  agminata,  vii.  782 

complicating  gonorrhoea,  iv.  401 
conglomerata,  vii.  782 
decalvans,  i.  200;  iv.  161 
diagnosis,  iv.  161 
etiology,  iv.  161 
symptoms,  iv.  161 
treatment,  iv.  162 
of  vulva,  viii.  162 
scrofulosorum,  v.  5Pj 
Fol's  modification  of  Flemming's 

hardening  fluid,  iv.  707 
Fontana,  spnces  of,  iv.  71 
Fontanels,  ii.  212;  viii.  713 
Food,  Foods,   i.   173;  v.  723.  773; 
and  see  Aliment  ;  Metabolism  ; 
Meat  inspection 
adulteration  of,  iv.  162,  175 
history  of.  iv.  162,  167 
legislation    concerning,    iv. 
162 
alcohol  as  a,  i.  177 
amount  required,  i.  178 
analysis  of,  i.  178;  iv.  174 
articles  of,  liable  to  adulteration, 

iv.  176 
artificial  coloring  matter  in,  iv. 

171 
as  modifying   mammary  secre- 
tion, v.*  881 
caloric  values  of,  vi.  175 
canned,  for  army  rations,  v.  803 
carbohydrate  as,  i.  176 
classitication  of,  i.  174 
complete,  iii.  450 

constituents  of.  iii.  450 
composition  of  various  kinds  of, 
i.  178 


Food,  Foods,  concentrated,  forarmy 

rations,  v.  808 
containing  arsenic,  poisoning  by» 

viii.  347 
contamination  of,  by  copper,  iv. 

184 
diarrhoea  caused  by,  iii.  440 
dietary  values  of.  vi.  172 
digestibility  of,  vi.  175 
effect  of,  on  differentiation,  iiL 

469 
fat  as,  i.  175 
for  infants,  care  in  preparation 

of.  iii.  446 
for  invalids,  iii.  450 
for  soldiers,  v.  798 
idiosyncrasy  in  regard    to,   iv. 

842 
improper,  cause  of  dysentery,  iiL 

568 
inspection  of,  iv.  175 

modem  legislation  relative 
to,  iv.  162 
laxative  value  of,  v.  468 
method  of  inspection  and  analy- 
sis, iv.  180 
patented,  for  infants,  iv.  866 
poisonous,   examination  of,  iv. 

189 
preservation  of,  vi.  755 
preservatives  for,  v.  727 
proteid  as,  i.  176 
relation  of,  to  teeth,  and  form  of 

jaw,  V.  700 
standards,  iv.  175 
supplv,  animal,  viii.  224 
use  oi  copper  vessels  in  cooking 

and  preserving,  iii.  280 
values  of  various  kinds  of,  i.  177 
vegetable  and  animal,  i.  177 
water  as,  i.  174 
Food  epidemics,  iv.  184 
Food  poisons,  iv.  183 
fish,  iv.  188 
ice-cream,  iv.  189 
meat,  iv.  185 
milk,  iv.  188 
molluscs,  iv.  189 
vegetables,  iv.  189 
Food-stuffs,  potential  energy  and 

physiological  value  of,  v.  765 
Food  values,  vi.  172 
Foot,  iv.  190 

amputation  of.  i.  2^5 

partial,  i.  258 
anatomy  of,  iv.  190 
and  hand  compared,  iv.  190 
arches  of,  iv.  190 
arteries  of,  iv.  197 

anomalies  of,  1.  535 
artificial,  v.  514 
bursae  of,  ii.  526 
club.  iv.  216 
contracted,  iv.  210 
disjibilities  of,  iv.  198 
dislocations  of  joints  of,  iii.  529 
distortions  of,  iv.  216 
fascia  of.  iv.  192 
flat,  iv.  198 
hollow,  iv.  210 

human,  characteristics  of,  iv.  191 
integument  of  sole  of,  iv.  197 
ioints  of,  iv.  192 
ligaments  of,  iv.  198 
lymphatics  of,  v.  688 
muscles  of,  iv.  198 
nerves  of,  iv.  197 
of  Chinese  woman,  iv.  198 
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Flald  extraeU 
Frmctarea* 


Foot,  perforating  ulcer  of  the,  vi.  557 
persistent  aMuction  of,  iv.  208 
phlegmon  of,  vi.  616 
resection  of  joints  of  the,  vi.  924 
spla^,  iv.  Iflfe 
surgical  anatomy  of  the  joint-s 

of,  iv.  198 
synovial  sheaths  in,  iv.  194 
tendons  in,  iv.  194 
use  of,  for  prehensile  purposes, 

iv.  191 
varying  value  of,  as  a  measure, 
in  different  countries,  viii.  294 
veins  of,  iv.  197 
weak,  iv.  198 
Foot-and-mouth  disease,  iv.  788 
a  cause  of  unwholesome  milk,  y. 
835 
Foot-8:ear,  military,  v.  795 
Foramen,  adductor,  of  the  thigh, 
vii.  788 
ffreat  sciatic,  iv.  589 
lesser  sciatic,  vi.  589 
lunulate,  ii.  217 
of  Magendie,  ii.  154 
of  Rivinus,  iii.  626 
ovale,  iv.  668 
Foramina  Tliebesii,  iv.  569 
Forceps,  anterior  excisor,  vi.  146 
axis-traction,  vi.  812 
for  arresting  hemorrhage,  iv.  685 
for  introducing  cotton  into  ear, 

iii.  681 
for  removal  of  coin  from  larynx 

V.  441 
jack-screw  excisor,  vi.  147 
obstetrical,  vi.  812 

action  and  use  ^,  vi.  812 
as  a  compressor,  vi.  812 
as  a  lever,  vi.  812 
as  a  rotator,  vi.  812 
as  a  tractor,  vi.  812 
axis-traction,  vi.  812 
high,  vi.  814 
in  breech  cases,  vi.  814 
indications  for  applying,  vi. 

318 
low,  vi.  814 

prognosis  in  use  of,  vi.  814 
technique  in  applying,  vi. 
818 
uterine  dressing,  iv.  464 
Forcite,  vii.  910 
Forearm,  iv.  288 

amputation  of,  i.  251 
applied  anatomy  of,  iv.  288 
arteries  of,  iv.  242 
dislocations  of,  iii.  520 
fascia  of,  iv.  289 
flexion  and  extension  of,  iii.  789 
fracture  of  bones  of,  iv.  262 
muscles  of,  iv.  240 
nerves  of,  iv.  289,  248 
pronation  and  supination  of,  iii. 

740 
veins  of,  iv.  289;  viii.  208 
Forebrain,  development  of  the,  ii. 

278 
Foreign  bodies  a  cause  of  perito- 
nitis, viii.  499 
cysts  formed  around,  iii.  849 
in  the  air  passages,  i.  158 
in  the  auditory  canal,  iii.  646 
in  the  bladder,  iii.  847 
in  the  bronchi,  i.  160 
in  the  conjunctiva,  iii.  250 
in  the  Eustachian  tube,  iii.  618 
in  the  eye,  iv.  104 


Foreign  bodies  in  the  frontal  si- 
nuses, iv.  274 

in  the  gall  bladder  and  gall  ducts, 
iv.  294 

in  the  hand  and  fingers,  iv.  502 

in  the  intestines,  treatment  of,  v. 
176 

in  the  larynx,  i.  160;  v.  441;  vi. 
198 

in  the  nose,  i.  158 

in  the  oesophagus,  vi.  846;  vii. 
476 

in  the  omentum,  vi.  861 

in  the  orbit,  vi.  408 

in  the  pericardium,  vi.  558 

in  the  pharynx,  i.  159;  vi.  591 

in  the  stomach,  vii.  522 

in  the  tongue,  vii.  797 

in  the  tonsils,  i.  159;  vii.  820 

in  the  trachea,  i.  160 

in  the  tympanic  cavity,  iii.  648 

in  the  ureters,  viii.  12 

in  the  urethra,  viii.  17 

in  the  veins,  viii.  218 

located  by  the  Roengen  rays,  vi. 
988 
Foreskin,  see  Prepuce  and  CiTeum- 

einon 
Form,  appreciation  of,  viii.  244 
FormacoU,  iv.  246.  874 
Formalbumin,  iv.  246 
Formaldehyde,  iv.  244 

apparatus  for   disinfection  by, 
iii.  503 

as  a  deodorant,  iii.  411 

as  a  disinfectant,  i.  688;  iii.  498, 
502 

as  a  germicide,  iv.  882 

as  a  hardening  agent,  iv.  245 

as  a  fixing  agent,  iv.  245 

as  an  antiseptic,  i.  884 

as  a  preservative,  iv.  245 

compounds  of,  iv.  246 

determination  of,  in  milk,  v.  841 

gelatin,  iv.  874 

machines  for  generating,  vi.  822 

physiological  action  of,  iv.  245 

preparations  of,  iv.  246 

therapeutics  of,  iv.  245 

toxicology  of,  iv.  245 

urea,  iv.  246 
Formalin,  iv.  244,  246 

as  a  food  preservative,  vi.  755 
Formanilid,  iv.  246 
Formatol,  iv.  246 
Formic  acid,  iv.  247 

as  a  germicide,  iv.  888 
Formicidas,  v.  167 
Formin,  iv.  246;  viii.  60 
Formochloral,  iv.  246 
Formoforin,  iv.  246 
Formol,  iv.  244.  246 

as  a  hardening  fluid,  ii.  828 
Formopyrin,  iv.  246 
Formulary,  national,  vi.  587 
Fornix,  ii.  179 

columns  of,  ii.  179 

commissure  of,  ii.  180 

of  the  conjunctiva,  iv.  65 
Fort  Bayard,  vi.  288 
Fort  Crawford  Mineral  Well,  iv. 

247 
Fortoin,  iv.  246.  247 
Fossa,  cubital,  iii.  782 

ischio-rectal,  vi.  564 

navicularis,  viii.  15 

ovalis,  iv.  568 
Fosses,  nasal,  vi.  102 


Fosses  of  skull,  vii.  224 
Fossores,  v.  167 

Foster's  wick  tampons,  viii.  ITV 
Fountain   Park   Magnetic 

Springs,  iv.  247 
Four-tailed  bandage  for  fracture 

of  lower  jaw,  v.  252 
Fourth  disease,  viii.  518 
Fourth  nerve,  iii.  825 
Fovea  centralis,  iv.  77 
Fowler's   method    of   treating   in- 
guinal hernia,  iv.  675 
operation  for  syndactylism,  iv. 

495 
pessary,  viii.  66 
solution,  i.  524 

as  p.  germicide,  iv.  885 
Foxglove,  iii.  476 
Fracture-box,  iv.  255 
Fractures,  iv.  247 

accompanying  luxation  of  the 

shoulder,  iii.  520 
ambulatorv  treatment,  iv.  256 
articular,  iv.  257 
by  direct  violence,  iv.  248 
by  indirect  violence,  iv.  248 
by  muscular  action,  iv.  248 
Bennett's,  iv.  263 
Colles',  iv.  262 
comminuted,  iv.  248 
complete,  iv.  47 
complications  of,  iv.  251 
compound,  iv.  248,  251 
amputation  in,  i.  286 
treatment  of.  iv.  256 
congenital,  vi.  277 
delayed  union  after,  iv.  252,  256, 

258 
dentate,  iv.  248 
depressed,  iv.  247 
diagnosis,  iv.  251 
differential  diagnosis,  iv.  251 
etiology,  iv.  248 
extension  in  the  treatment  of,  iv. 

264 
faulty  union  after,  iv.  252,  256, 

258 
gangrene  after,  iv.  257 
green -stick,  iv.  257 
gunshot,  iv.  256 
impacted,  iv.  248 
incomplete,  iv.  247 
intercoudyloid,  of  humerus,  iv. 

261 
intraarticular,  iv.  252 
longitudinal,  iv.  248 
massage  in  treatment  of,  iv.  256; 

V.  698 
multiple,  iv.  248 
objective  signs  of,  iv.  250 
oblique,  iv.  248 
of  the  acetabulum,  1.  60 
of  the  acromion,  iv.  259;  vii.  45 
of  the  ankle,  iv.  268 
of  the  arm,  i.  464 
of  the  base  of  the  skull,  ii.  428 
of  the  calcaneum,  iii.  254 
of  the  carpus,  iv.  263 
of  the  clavicle,  iv.  258 
of  the  coracoid  process,  iv.  259; 

vii.  45 
of  the  coronoid  process,  iv.  262 
of  the  cranium,  iv.  556,  567 
of  the  femur,  iv.  264,  266 

Hod  gen's  suspension  splint 
in  the  treatment  of,  iv.  265 
of  the  fibula,  iv.  267 
of  the  fingers,  iv.  264 
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Fractures  of  the  forearm,  i.  464 ;  iv. 

Fraxinus,  i.  570 

Fumes,  noxious,  effect  of,  vi.  826 

262 

americana.  i.  570 

Fumigation  as  a  means  of  medica- 

of the  glenoid  cavity;  vii.  46 

excelsior,  i.  570;  v.  692 

tion,  V.  785 

of  the  humerus,  iv.  260 

omus,  V.  692 

by  calomel,  v.  752,  756 

with  dislocation,  iv.  260 

Freckles,  v.  488 ;  and  see  Lentigo 

Fumitory,  iv.  275 

of  the  hyoid  bone,  iv.  7W 

summer,  v.  488 

Functional  murmurs,  ii.  822 

of  the  larynx,  v.  420 

Freezene,  vi.  755 

characteristics  of,  ii.  825 

of  the  lower  iaw,  v.  252 
of  the  malleoli,  iv.  268 

Freezing  as  a  means  of  purifying 

Functionless  areas  of  the  brain» 

water,  viii.  277 

ii.  311 

of  the  metacarpal  bones,  iv.  268 

death  from,  in  armies,  ii.  618 

Fungi,  aleal.  iv.  278 

as  food  for  invalids,  iii.  466 

of  the  metatarsal  bones,  iv.  269 

Fremitus,  bronchial,  ii.  815 

of  the  neck  of  the  femur,  iv.  264 

friction,  ii.  815 

aural,  iii.  615 

and  coxa  vara,  differential 

vocal,  ii.  815 

basidial  spore,  iv.  282 

diagnosis  of,  iii.  809 

French  Lick  Springs,  iv.  270 

cup-,  iv.  281 

and  dislocations,  differential 

Fresh  air,  germicidal  power  of,  iii. 

economic  importance  of,  iv.  277 

points,  iii.  524 

499 

edible,  iv.  275 

of  tlie  nose,  vi.  128,  296 

Freund's  method  of   determining 

groups  of,  iv.  277 
imperfecti,  iv.  282 

of  the  olecranon,  iv.  262 

preformed  sulphates  in  the  urine. 

of  the  orbit,  vi.  408 

viii.  54 

mould,  i.  720 

of  the  patella,  iv.  266 

Friar's  balsam,  i.  746 

poisonous,  iv.  275 

of  the  penis,  vii.  176 

Friction,  v.  694 

reproduction  of,  iv.  276 

of  the  radius,  iv.  262 

pleuropericardial,  ii.  821 

rust,  iv.  282 

of  the  ribs,  iv.  269 

sounds,  ii.  819 

spore-sac,  iv.  279 

of  the  scapula,  vii.  45;  iv.  259 

Friedlander's  instrument  for  count- 

structure of,  iv.  275 

of  the  skull,  iv.  556.  557;  ii.  421 

ing  leucocytes,  ii.  46 

Fungous     growths    in    auditory 

of  the  spine,  vii.  892 

Friedreich's   hereditary  ataxia, 

meatus  in  chronic  purulent  otitiB» 

of  the  sternum,  iv.  269 

vii.  847 

iii.  639 

of  the  surgical  neck  of  the  hu- 

Fright as  a  cause  of  chorea,  iii.  44 

Fungous  iilcer,  vii.  480 

merus,  iv.  260 

expression  of,  by  the  hand,  iv. 

Fungus  chirurgorum,  vii.  481 
ravus,  i.  720 

of  tlie  temporal  bone,  iii.  689 

488 

of  the  thigh,  iv.  264 
in  children,  iv.  266 

Froff,  circulatory  system  in,  ill.  95 
histological  study  of,  iv.  708 

secalis.  iv.  1 

Funic  soufEle,  iv.  342 

of  the  tibia,  iv.  267 

Frog  plates,  iv.  708 
Frdhde's  reagent,  vi.  891 

Funis,  see  Umbilical  cord 

of  the  toes.  iv.  269 

Funnel  chest,  ii.  806 

of  the  trachea,  v.  420 

Frontal  lobes,  injury  to,  IL  812 

Funnel,   double-walled    hot-water. 

of  the  ulna,  iv.  262 

tumors  of.  ii.  447 

viii.  873 

of  the  upper  jaw,  v.  247 

Frontal  sinuses,  iv.  270;   vi.   104; 

single- walled  hot- water,  viii.  87S 

pathology,  iv.  248 
Fott's,  iv.  268 

vii.  284 

Ftirbringer's  method  of  hand  ster- 

anatomy of,  iv.  270;  vii.  284 

ilization,  i.  566 

prognosis,  iv.  251 

diseases  and  injuries  of,  iv.  270 

Furfurol  reaction  for  carbohydrates 

prcphvlaxis,  iv.  258 

empyema  of,  iv.  278 
foreign  bodies  in,  iv.  274 

in  urine,  viii.  88 

reduction  of,  iv.  258 

Furnace  for  heating  houses,  iv.  751^ 

repair  after,  iv.  249 

inflammation  of,  iv.  271 

gas,  ii.  664 

simple,  iv.  248 

injuries  of,  iv.  274 

Furuncle,  i.  49;  ii.  118 

splints  for.  iv.  254 

insects  in,  iv.  274 

caused  by  drugs,  iii.  422 

spontaneous,  iv.  248 

measurements  of,  viii.  240 

in  external  auditory  canal,   ilL 

sprain,  v.  290 

mucocele  of,  iv.  272 

618 

subjective  signs  of,  iv.  249 

new  growths  in,  iv.  274 

Furunculosis,  i.  49;  ii.  114 

symptoms,  iv.  249 

osteoma  of,  iv.  275 

in  diabetes  mellitus,  iii.  429 

tarsal,  iv.  269 

sarcomata  of,  iv.  275 

Fusaria  mystax,  vi.  2!^ 

toothed,  iv.  248 

tumors  of,  iv.  274 

vermicularis,  vi.  223 

transverse,  iv.  248 

Frontalis  muscle,  anomalies  of,  vi. 

Fused  nitrate  of  silver,  vii.  215 

treatment,  iv.  268 

42 

Fusel  oil,  i.  169 

varieties,  iv.  247 

Fronto-marginal  fissure,  ii.  198 

as  an  adulterant  of  liquors,  iv. 

vicious  union,  treatment  of,  Iv. 

gyre,  ii.  193 

177 

258 

Frost-bite,  iii.  417 

Fusion  calorimeter,  ii.  561 

A'- rays  in  diagnosis  of,  iv.  250 

of  the  auricle,  iii.  607 

Fraenkel-Gabbet  method  of  stain- 

of the  fingers,  iv.  502 

Gaboon  ulcer,  vii.  944 

ing  tubercle  bacillus,  viii.  397 

Frost-Lang  operation,  viii.  446 

Gad-flies,  v.  165 

Fraenkers  modification  of  Libo- 

Frozen  parts,  characteristic  signs 

Gadinin,  ptoniaTn,  vi.  790 

rius'  tube  for  anaerobes,  viii.  429 

of,  iii.  417 

Gadus,  iii.  165 

Fragilitas  crinium,  i.  605 

Fructose  in  urine,  viii.  42 

morrhua,  iii.  165 

ossium,  vi.  430 

Fructosuria,  viii.  42 

Gaertner*8  tonometer,  vi.  802 

rragmentation  of  muscle,  vi.  29 

Fruit  as  food  for  invalids,  iii.  456 

Gaiaform,  iv.  328 

Framboesia,  viii.  319 

amount  allowed  in  army  rations, 

Gainesville  (G a.)  Mineral 

France,  adulteration   of  foods  and 

v.  799 

Springs,  iv.  286 

drugs  in,  iv.  164 

Bael.  i.  721 

Gairal's      ^  ^  aSrophore      pulmo* 

Pluirmacopwia  in,  vi.  583 

])oisoiious.  vi.  699 

nique,"  iv.  142 

Frangula,  ii.  515 

Fry^s  Mineral  Spring,  iv.  275 

Gait  in  insanity,  v.  59 

as  a  laxative,  v.  470 

Fucus  vesiculosus,  i.  799 

Galactagogues,  iv.  287 

Frangulin,  ii.  515 

Fuel  for  heating  houses,  iv.  768 

Galactocele,  ii.  475;  iii.  851 

Frankincense,  vi.  355 

gas,  ii.  663 

Galacturia,  iii.  81 

Franklinization,  iii.  756 

Fulminate  of  mercury,  vii.  911 

Galanga,  iv.  288 

Franklin  Spring,  iv.  269 

Fulminate  powder,  iv.  430 

Galangal,  iv.  288 

Franklin   theory  of   color  sensa- 

Fulton Wells,  iv.  275 

lesser,  iv.  288 

tions,  viii.  245 

Fumaria  officinalis,  iv.  275 

Galbanumj  iv.  288 

Franzensbad,  iv.  209 

Fujnaric  acid,  iv.  275 

Galbiati's     symphyseotomy 

Fraxin,  i.  570 ;  v.  692 

Fumarine,  iv.  275 

knife,  vi.  315 
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Gastric  collc« 


aalbraith  Spring,  iv.  288 
Galen,  banduge  of.  i.  728 
Ghalen's  vein,  ii.  256 
OaleodidsB,  v.  160 
Qalipea  Cusparia,  i.  357 
Qalipine,  i.  4$57 
Qalipinine,  i.  357 
aalipot,  vii.  913 
Galla,  vi.  806 

halapensis,  vi.  306 

levantica,  vi.  806 

(]uerciDa,  vi.  806 

tinctoria,  vi.  806 

turcica,  vi.  306 
Gallaoetophenone,  iv.  289 
Gallanilid,  iv.  289 
Gallanol,  iv.  289 
Gall  bladder,  v.  527 

absces.s  of,  iv.  295 

absence  of,  iv.  298 

and   gall-ducts,  diseases  of,  iv. 
289 

cancer  of,  i.  28;  iv.  296 

relation  of,  to  gall-stones,  iv. 
297 

catarrhal  inflammation  of,  iv.  289 

congenital  defects  of,  iv.  298 

cyst-like  dilatation  of,  iii.  850 

distoma  in.  iv.  298 

empyema  of,  iv.  295 

enlargement  of  the,  iv.  295 

foreign  bodies  in,  iv.  294 

inflammation  of,  iv.  289 

measurements  of,  viii.  289 

morbid  growths  of,  iv.  296 

operations  on,  v.  559 

parasites  in,  iv.  298 

purulent,  ulcerative,  and  croup- 
ous inflammation  of,  iv.  292 

tumors  of,  i.  28 
Gall  ducts,  cancer  of,  iv.  297 

catarrhal  inflammation  of,  iv.  289 

congenital  closure  of,  iv.  295 
defects  of,  iv.  2t3i8 

diseases  of,  iv.  289 

echinococcus  in,  iv.  298 

foreign  bodies  in.  iv.  294 

hydatid  disease  of,  iv.  298 

occlusion  of,  iv.  293 

parasites  in,  iv.  298 

purulent,  ulcerative,  and  croup- 
ous inflammation  of,  iv.  292 

stenosis  and  occlusion  of,  iv.  298 

tumors  of,  iv.  296 

worms  in.  iv.  298 
Gall,  ox,  iv.  299 

purified,  iv.  299 
Gall  stones,  i.  755;  iii.  228;  iv.  294 

diet  for,  iii.  468 

etiologjr,  i.  755 ;  iii.  230 

formation  of,  iii.  280 

relation  of,  to  carcinoma  of  gall 
bladder,  iv.  297 

varieties  of,  iii.  229 
Gallic  acid,  iv.  299 

germicidal  action  of,  iv.  888 
Gallicin,  iv.  299 
Gallobromol,  iv.  299 
Galloformin,  iv.  246,  299 
Gallon,  fixed  standard  of,  viii.  297 
Gallotannic  acid,  vii.  686 
Galls,  see  yutgaU,  vi*.  806 

production  of,  upon  plants,  iv. 
31 
Gallus  bankiva  domesticus,  iii. 

727 
Galton's   standard   scheme  of  de- 
scent, iv.  640 
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Galton's  whistle,  iii.  661 
Galvanism,  iii.  757 

in  insanity,  v.  73 

therapeutic  effects  of,  iii.  757 
Galvanized  pipes  and  utensils, 

zinc  poisoning  due  to,  viii.  840 
Galvano-cautery,  use  of  in  intu- 

mescent  rhinitis,  vi.  118 
Galvano-puncture  in  the  treatment 

of  aneuiism,  i.  333 
GamasidsB,  i.  434 
Gambogre,  iv.  800 

action  and  uses,  iv.  300 

as  a  purgative,  vi.  812 

cake,  iv.  800 

in  sorts,  iv.  300 

pipe,  iv.  800 

purse,  iv.  300 

Saigon,  iv.  300 
Gambogic  acid,  iv.  800 
Ghamma  rays,  viii.  549 
Gammacism,  vii.  485 
Ganglia,  cardiac,  vii.  578 

cervical,  vii.  575 

cystic,  i.  469 

extirpation  of,  for  neuralgia,  vi. 
246 

Gasserian,  removal  of  the,  iv.  808 

histology  of,  vii.  579 

inferior  cervical,  vii.  674 

lower  cervical,  vii.  576 

middle  cervical,  vii.  576 

nerve  fibres  of  the,  vii.  580 

of  Scarpa,  i.  681 

periosteal,  i.  46 

semilunar,  vii.  578 

pathology  of,  vii.  109 

solar,  vii.  578 

superior  cervical,  vii.  675 

terminal  monocellular,  vii.  574 

upper  cervical,  vii.  575 

vestibular,  i.  681 
Ganglion,  i.  469;  ii.  528;  and  see 

BurtKT  {Surgical) 
Ganglionated  cords,  vii.  578,  675 

anatomv  of,  vii.  676 

cervical  part,  vii.  575 

lumbar  part,  vii.  576 

sacral  part,  vii.  677 

thoracic  part,  vii.  577 
Gangosa,  viii.  514,  665 
Gangrene  and  contusion  differen- 
tially diagnosed,  iii.  273 

black,  iv.  301;  vi.  204 

caused  by  drugs,  iii.  422 

cold,  iv.  301 ;  vi.  204 

complicating  fracture,  iv.  257 

diabetic,  iii.  429;  iv.  302,  806 

diphtheritic,  iv.  307 

dry,  iv.  301,  305;  vi.  204 
symmetrical,  v.  698 

due  to  carbolic  acid,  vi.  308,  308 
to  infections,  iv.  807 
to  Xrnys,  iv.  803 

emphysematous,    iv.     808;    vi. 
2i04;  and  see  Phlegmon 

etiology,  iv.  804 

foudroyante,  iv.  803 

hospital,  iv.  303,  808 

hot.  vi.  204 

hysterical,  iv.  803 

idiopathic,  iv.  808 

in  children  (noma),  iv.  807 

moist,  iv.  306:  vi.  204 

multiple,  iv.  802 

sponttineous,  iv.  803 

neonatorum,  vi.  280 

neuropathic,  iv.  303;  vi.  204 


Gangrene  of  the  auricle,  iii.  607 

of  the  lungs,  v.  590;  vii.  756 

of  the  a?sophagus,  vi.  839 

of  the  pancreas,  iv.  803;  vi.  478; 
and  see  Pancreas,  necrosis  of 

of  the  penis,  vii.  176 

of  the  prepuce,  i.  722 

of  the  testicle,  vii.  180 

pathology,  iv.  800,  804 

per  decubitum.  i.  740 

primary,  iv.  3()0 

putrid,  vi.  204 

relapsing,  iv.  806 

secondary,  iv.  300 

senile,  iv.  802,  306 

sequela*,  iv.  803 

spontaneous,  ii.  100;  iv.  300  i 

spreading  traumatic,  iv.  808  ^ 

surgical,  iv.  304 

symmetrical,  iv.  306;  v.  698;  vi. 
482;  see  Raynaud's  disease 

toxic,  iv.  808 

traumatic,  iv.  803 

varieties,  iv.  302 

warm.  iv.  301 

white,  iv.  301 ;  vi.  204 
Gaping,  viii.  818 
Garbage  carbonizer,  vi.  878 

cart  for,  vi.  877 

collection  of,  vi.  877 

destructor,  vi.  882 

disposal  of,  vi.  878 

Merz  apparatus  for  reduction  of, 
vi.  880 
Garcinia  Hanburii,  iv.  300 
Garget  a  cause    of    unwholesome 

milk,  V.  885 
Gargling,  v.  783 
Garnc,  iv.  808 
Garotting,  signs  of  death  from,  i. 

672:  vii.  585 
Garou,  v.  790 
Garrison  rations,  v.  799 
Garrdt,  Morel's,  i.  289 
Gas,  air,  ii.  664 

a  nuisance,  remedies  for,  vi.  888 

coal,  ii.  663 

and  water  compared  in  dead- 
ly effect,  i.  154 

cysts,  iii.  849 

fuel.  ii.  663 

furnace,  ii.  664 

illuminating,  ii.  668 

in  the  blood  plasma,  ii.  85 

in  the  peritoneal  cavity,  diagno- 
sis of,  i.  24 

natural,  ii.  664 

noxious,  effects  of,  vi.  326 

oil.  ii.  664 

water,  ii.  664 
Gas  chamber,  Strieker's,  iv.  705 
Gas  phlegmon,  vi.  611 
Gas-works,  regulation  of,  vi.  882 
Gasserian- ganglion  operation  for 
tic  doloureux,  vi.  246 

opemtive  removal    of    the,   iv. 
808 
Gastein,  iv.  309 
Gasteromycetes,  iv.  286 
Gastreea,   theory   of  Ilaeckel  con- 
cerning, iv.  318 
Gastralgia,  vi.  248:  vii.  504 

and  intestinal  colic,  diagnosis  of, 
iii.  197 

etiologv,  vi.  248 

treatment,  vi.  248;  vii.  504 
Gastrectomy,  vii.  487 
Gastric  colic,  vi.  248 
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Gastric  di^ea— ,  dyspnoRa  in,  iii. 

580 
Gastric  glands,  secreUon  of,  viL 

95 
Gastric  Juice,  iv.  310 

secretion  of,   effect  of  disturb- 
ances of  metabolism  on, 
V.  773 
effect  of  sympathetic   ner- 
vous system  on,  yii.  588 
Gastric  tonics,  vii.  805 
Gastric  ulcer,  vii.  510 
diagnosis,  vii.  512 
etiology,  vii.  610 
morbid  anatomy,  vii.  510 
pathogenesis,  vii.  510 
statistics,  vii.  510 
symptoms,  vii.  511 
treatment,  vii.  512 
CHwtritis,  vii.  505 
acute,  vii.  505 

course,  vii.  506 
definition,  vii.  505 
diagnosis,  vii.  506 
diet  in,  iii.  457 
etiology,  vii.  505 
morbid  anatomy,  vii.  505 
primary,  vii.  505 
prognosis,  vii.  506 
secondary,  vii.  505 
symptoms,  vii.  506 
treatment,  vii.  506 
chronic,  vii.  507 
^  and  carcinoma  of  tlie  stom- 

ach, differential  diagnosis 
of,  vii.  508 
course,  vii.  508 
diagnosis,  vii.  508 
diet  in,  iii.  457 
etiology,  vii.  507 
morbid  anatomy,  vii.  507 
primary,  vii.  507 
prognosis,  vii.  509 
secondary,  vii.  507 
symptoms,  vii.  508 
treatment,  vii.  509 
interstitial  purulent,  vii.  507 
phlegmonous,  vii.  507 
diagnosis,  vii.  507 
etiology,  vii,  507 
morbid  anatomy,  vii.  507 
symptonjs,  vii.* 507 
treatment,  vii.  507 
toxic,  severe,  vii.  506 
diagnosis,  vii.  607 
morbid  anatomy,  vii.  507 
symptoujs,  vii.  506 
treatment,  vii.  507 
Gastrocnemius  muscle,  vi.  480 

anomalies  of.  vi.  58 
Gastrodiscus  hominis,  vii.  865 
Gastro-duodenostomy,  vii.  486 
Gastrodynia,  vi.  248 
Gastro-enterostomy,  vii.  482 
Gastro-^strostomy,  vii.  486 
Gastro-mtestinal    canal,    poisons 
of.  i.  648 
injuries  to,  i.  18 
tract,    auto-intoxications   of,   i. 
642 
Gastro-jejunostomv,  vii.  482 
Gastrolysis,  vii.  479 
Gastropexy,  vii.  479 
Gastroplasty,  vii.  486 
Gastroplegia,  vii.  603 
Gastroplicatir^n,  vii.  479 
Gastroptosis,  vii.  528,  525;  and  see 
Enteraptaaii 


Gastrorrhaphy,  vii.  478 
Gastroschisis,  vii.  702 
Gastrostomy,  vii.  480 
Gastro-sucoorrhoBa,  vii.  501 
Gastrotomy,  vii.  480 
Gastrula,  iv.  811 
Gaultherase,  an  enzjrme,  iii.  843 
Gaultheria,  viii.  318 

oil  of.  viii.  313 

procumbens,  viii.  818 
Gaultherilene,  viii.  318 
Gautier  and  Etard's  base,  pto- 

main.  vi.  788.  789 
Gautier  and  Morgnes'  base,  pto- 

maln,  vi.  789 
Gause  as  a  dressing,  iii.  555 

iodoformized,  v.  207 
Gavage,  iv.  867 
Gavlord     and     Gulick   Kineral 

Springs,  iv.  314 
Geaster,  iv.  286 
Gehrung's  pessary,  viii.  68 
Geissospermine,  iv.  314 
Geissospemuun,  iv.  314 

laeve.  iv.  314 

vellosii.  iv.  314 
Gelanthum,  iii.  719 
GeUtin,  iv.  314 

as  an  antidote,  i.  371 

as  culture  medium,  viii.  409 

explosive,  vii.  910 

formaldehyde,  iv.  374 

in  cream,  detection  of,  v.  840 

shredded,  iv.  314 

urine  culture  medium,  viii.   416 
Gelatinum,  iv.  314 
Gelatose,  iv.  814 
GeU^'s  test  for  hearing,  iii.  661 
Gelsemine,  iv.  314.  315 
Gelseminic  acid,  iv.  315 
Gelseminine,  iv.  314,  315 
Gelsemium,  iv.  314 

action  and  use,  iv.  315 

administration,  iv.  315 

composition,  iv.  814 

description,  iv.  814 

poisoning  by,  iv.  315 

sempervirens.  iv.  314 
Gemelli's  method  of  staining  fia- 

gella,  viii.  398 
Gemellus  inferior  muscle,  anom- 
alies of,  vi.  56 
Gemellus  sui>erior  muscle,  anom- 
alies of,  vi.  56 
Gemmules,  vi.  235 
General  paralysis  of  the  insane, 
V.  86 

definition,  v.  86 

diagnosis,  v.  91 

etiology,  v.  86 

exciting  causes,  v.  87 

pathology,  v.  92 

predisposing  causes,  v.  86 

prognosis,  v.  88.  92 

symptoms,  v.  88 

mental,  v.  89,  90 
S(;n8ory,  v.  90 

treatment,  v.  93 
Generatio  eequivoca,  i.  677 
Generation,  spontaneous,  i.  677 
Genetic  selection,  iv.  35 
Geneva  convention,   articles  con- 
cerning marine,  iv.  739 
Geneva  liithia  Springs,  iv.  316 
Genio-hyo-glossus  muscle,  anom- 
alies of,  vi.  47 
Genio-hvoid  muscle,  anomalies  of, 
vi.  47 


Genital  eminence,  iv.  820 
fold,  iv.  820 
groove,  iv.  320 
Genital  organs,  condyloma  of,  iii 
237 
cysts  of,  iii.  351 
eczema  of  the,  iii.  724 

in  diabetes  mellitus,  iii.  439 
elephantiasis  of,  iii.  788 
embnrology  of,  iv.  316 
female,  anatomy  of.  vii.  147 
disorders  of.  in  pregnancy, 

iv.  347 
effect  of  castration  on,  ii  716 
examination    of.    in     preg- 
nancy, iv.  342 
injuries  to.  followed  by  leu- 

corrhoea.  v.  495 
lymphatics  of,  v.  687 
malignant    disease    of,  ac- 
companied by  leucorrboea, 
V.  496 
medication  of  mucous  mem- 
brane of,  V.  734 
operations  on,  followed  by 

leucorrhcpa.  v.  495 
source  of    peritonitis,   viiL 
499 
lupus  of  the,  V.  614 
male,  iv.  316 

anatomy  of,  iv.  322 
development  of,  iv.  816,  810 
diseases  of,  vii.  173 
lymphatics  of.  v.  636 
Genital  ridge,  iv.  820;  vi.  449 
Genito-urinary  diseases,  chronic, 
climate  suitable  for.  iv.  565 
methylene  blue  in.  v.  782 
Genito-urinary    surgery,  cocaine 

in,  iii.  160 
Genito-urinary   system,  changes 
in,  in  myelogenous  leukaemia,  v. 
500 
Genito-urinary  tract,  in  cretinism, 
iv.  394 
mixed  tumors  of,  vii.  909 
Gentian,  iv.  327 

action  and  use,  iv.  327 
administration,  iv.  328 
and  chirata  compared,  ii.  885 
composition,  iv.  327 
description,  iv.  327 
family,  iv.  328 

violet,  preparation  of.  viii.  396 
carbolic,  preparation  of,  viii 
396 
yellow,  iv.  327 
Gentiana,  iv.  327 

lutea.  iv.  327 
GentianacesB,  iv.  328 
Gentianin,  iv.  828 
Gentianose,  iv.  327 
Gentiogenin,  iv.  827 
Gentiopicrin,  iv.  827,  328 
Gentisic  acid,  iv.  327,  328 
Genu    recurvatum,   congenital,  It. 
698 
valgum,  V.  372 
varum,  ii.  134 
Geoform,  iv.  246,  328 
Geographical  distribution  of  ani- 
mals and  plants,  evidence  of  evo- 
lution, iv.  20 
Georgia,  history  of  yellow  fever  in, 
viii.  587 
requirement  for  medical  practice 
in,  iv.  48 
Geosote,  iv.  425 
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Oeraniol,  vi.  1000 
Geranium,  iv.  328 

maculatum,  iv.  828 

wild,  iv.  828 
Oerhaxdt'8  test  for  diacetic  acid,  i. 

66;  viii.  49 
Germ,  i.  758 
Germ  cells,  vi.  864 

cycle  of,  vi.  864 

in  iinpregDation,  iv.  847 
Germ  layers,  iv.  887 
Germ  nuclei,  fission  of,  iv.  849 
Germ  theory  of  the  origin  of  car- 
cinoma, ii.  678 
German  measles,  iv.  994;  and  see 

Roetheln 
Germander,  v.  879 
Germany,   drugs,  adulteration  of, 
in.  iv.  166 
inspection  of,  in,  iv.  177 

food,  adulteration  of,  in,  iv.  165 

Pharmacopoeia  in,  vi.  588 
Germicides,  iv.  829 

heat  used  as,  iv.  624 
Germinal  disc,  i.  440 
Germinal  epithelium,  vi.  449 
Germinal  spot,  vi.  448 
Germinal  vesicle,  vi.  448 
G^erontoxon,  i.  440;  and  see  Arcus 

senilis 
Gersiuiy's    oi>eration    for  saddle 

nose,  vi.  124 
Gestation,  iv.  888;  see  also  Preg- 
nancy 

diagnosis  of,  iv.  841 

differential  diagnosis  of,  iv.  848 

duration  of,  iv.  848 

extra-uterine,  iv.  54 

hygiene  of,  iv.  844 

management  of,  iv.  844 

modifications  of,  iv.  888 

multiple,  iv.  841 

pathology  of,  iv.  844 
Gettysburg  Spring,  iv.  849 
Geuoa  Spring,  iv.  849 
Geum,  i.  674 

rivale,  i.  674 

urbanum,  i.  674 

virginianum,  i.  675 
Giant-cell  sarcoma,  vii.  84 
Giant-cells,  iv.  850 
GianU,  vii.  672;  viii.  514 
Gibraltar,  rock  fever  of,  v.  685 
Gigantism,  i.  95;  viii.  514 

and  acroniegalv,  viii.  520 

differential  diagnosis,  i.  95 

general,  viii.  514 

hand  in,  iv.  500 

heredity  in,  viii.  521 

symptomatic,  viii.  515 

true,  viii.  515 
Gig^antorhynchus  gigas,  vi.  224 

moniliformis,  vi.  225 
Gigartina  mamillosa,  vi.  1 
Gihon's  stretcher,  vi.  188 
Gila  monster,  vi.  717 
Gilead.  balm  of,  i.  724 
Gillenia,  v.  212 

stipulacea,  v.  212 

trifoliata,  v.  212 
Gillenin,  v.  212 
Gilroy  Hot  Spring,  iv.  851 
Gilson's  fluid,  iv.  709 
Gimbemat's  ligament,  i.  8 
Gin,  i.  169;  v.  299 

artificial,  v.  299 
Gin-drinker's  liver,  v.  544 
Ginger,  iv.  851 


Gineer,  oil  of,  iv.  852 
Jamaica,  iv.  852 
wild,  vii.  254 
Ginger-tea,  iv.  852 
Gingerol^  iv.  852 
Gingivitis  in  pregnancv,  iv.  846 

phagedenic,  viii.  580 
Ginseng,  iv.  852 
Glabella,  vii.  229 
Glacial  acetic  acid,  i.  65 
Gland  or  glands,  absorbent,  y.  656 
accessory  thyroid,  vii.  775 
acid,  of  the  stomach,  vii.  468 
adrenal,  i.  127 
agminated,  v.  186 
axillary,  vii.  209 
Bartholin's,  i.  784 

cysts  oif,  iii.  851 
blood  of  the,  ii.  87 
1)ronchial,  ii.  489 
Brunner's,  v.  184 
cardiac,  of  the  stomach,  vii.  468 
carotid,  viii.  411 
ceruminal,  i.  626 
cervical,  vi.  198 
conglobat^  v.  656 
Cowper's,  iii.  805;  iv.  827 
fundus,    of    the   stomach,    vii. 

468 
gastric,  vii.  468 

secretion  of  the.  vii.  95 
hsemolymph,  iv.  466;  v.  657 
intestinal,  v.  182 
lachrymal,  affections  of  the,  v. 
894 

cyst  of,  V.  895 

hypertrophy  of,  v.  894 

inflammation  of,  v.  894 

luxation  of,  v.  894 

neuralgia  of,  v.  894 

tumors  of,  v.  895 
lymphatic,  v.  656 
manunary,  in  the  female,  ii.  461 ; 
and  see  Mamma 

secretion  in,  of  the,  vii.  101 
marrow-lymph,  iv.  470 
Meibomian,  viii.  559 
Montgomery's,    increase  of,  ^ 

pregnancy,  ii.  469;  iv.  840 
myxoma  of,  vi.  89 
of  Lieberktthn,  v.  182 
of  the  groin,  vii.  786 
of  the  neck,  excision  of,  v.  669 
of  the  skin,  viii.  556 
of  the  urethra,  viii.  15 
of  Tyson,  viii.  559 
pancreatic,  secretion  in  the,  vii. 

98.  104 
parathyroid,  iv.  879 
parotid,  vi.  198;  vii.  90 
Peyer's,  v.  186 
pineal,  ii.  166 
pituitary,  vi.  639 
prostate,  vi.  757 

pyloric,  of  the  stomach,  vii.  468 
reproductive,  secretion   in   the, 

vii.  104 
salivary,  vii.  90 

secretion  in  the,  vii.  90 
sebaceous,  viiL  678 

secretion  in  the,  vii.  100 
splenolymph,  iv.  469 
submaxillary,  vi.  198 
supraclavicular,  in  carcinoma  of 

the  breast,  ii.  688 
sweat,  viii.  676 

secretion  in  the,  vii,  100 
thymus,  vii.  766 ;  viii.  568 


Gland  or  glands,  thyroid,  iv.  877; 
vii.  770;  viii.  571 
internal  secretion  in  the,  viL 
101 
Tyson's,  viii.  559 
vulvo-vaginal,  vii.  170 
Glanders,  iv.  852;  vi.  126 
acute,  iv.  855 
anatomical      and     pathological 

characteristics,  vi.  126 
as  a  cause  of  stenosis  of  larynx, 

V.  440 
bacillus  of,  i.  717,  719 
chronic,  iv.  855 
diagnosis,  iv.  860;  vi.  127 
etiology,  vi.  126 
in  animals,  i v.  858 ;  viii.  282 
acute,  iv.  858 

and  public  health,  viii.  288 
chronic,  iv.  858 
diagnosis,  viii.  288 
mallein  test  for,  viii.  28a 
treatment,  viii.  288 
of  the  pharynx,  vi.  598 
prognosis,  vi.  127 
symptomatology,  vi.  125 
synonyms,  vi.  126 
treatment,  iv.  860;  vi.  127 
Glandular  epithelium,  iii.  856 
Glandular  fever,  viii.  525 
Glans  penis,  condyloma  of,  iii.  287 
strangulation  of,  in  paraphimo- 
sis, vii.  174 
Glass  benches  and  culture  slides^ 

viii.  887 
Glass-blower's  mouth,  vi.  821 
Glasses,  see  Spectacles 
<<  Glatten,"  ventilation  of  the,  vL 

165 
Glauber's  salt,  vii.  257 

as  a  purgative,  vi.  811 
Glaucoma,  li.  11 ;  iv.  861 
absolute,  iv.  864 
acute  inflammatory,  iv.  868 

simple,  iv.  861 
as  a  cause  of  blindness,  ii.  11 
chronic  inflammatory,  iv.  868 

simple,  iv.  861 
fulminans,  iv.  868 
hemorrhagic,  iv.  864 
iridectomy  in,  v.  215 
pathological  anatomy  of,  iv.  866 
pathology  of.  iv.  861 
primary,  iv.  861 
prognosis  of,  iv.  367 
relative  frequency  of  the  forms 

of,  iv.  864 
secondary,  iv.  864 

iridectomy  in,  v.  215 
subacute,  iv.  868 
theories  of,  iv.  865 
treatment  of,  iv.  367 
varieties  of,  iv.  361 
Gleason's  operation,  vi.  126 
Glechoma,  v.  879 

hederacea,  v.  379 
Glen  Alpine  Mineral  Springs,  iv. 

868 
Glen  Alpine  Springs,  iv.  868 
Glenard's  disease,  v.  320;  vii.  528; 

viii.  486 
Glen  Springs,  iv.  368 
Glen  Summit  Springs,  iv.  869 
Glenn  Spring,  iv.  870 
Glenn  Springs,  iv.  870 
Glenola  Springs,  iv.  870 
Glenwood  Springs,  iv.  870 
GUoma,  iv.  871 ;  vii.  907 
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Glioma  of  the  brain,  diagnosis  of,  ii. 
450 
of  the  optic  nerve,  iv.  114 
of  the  retina,  iv.  112 
endophytum,  iv.  118 
exophytum,  iv.  113 
teleangiectodes,  iv.  871 
Oliosarcoma,  iv.  878 
aUosis,  iv.  872 
Globe  receiver  for  filling  media  into 

tubes,  viii.  879 
Globulimeter  of  Mantegazza,  ii.  49 
Globulins  of  plasma,  ii.  85 
Globulysis,  viii.  529 
Globus  hystericiLS,  iv.  882;  vii.  826 
Glomeruutis,  desquamative,  v.  882 

proliferative,  v.  882 
Glomerulus,  v.  810 

functions  of  the,  vii.  98 
Glonoin,   vi.   298;   and  see  iVtYro- 

glycerin 
Glonolobus  condurango,  ill.  286 
Glossiphonia  granulosa,  iv.  702 
Glosso-labio-laryngeal    paraly- 
sis, vi.  66 
Glosso-pharyngeal  nerve,  iii.  818 
Glossopleeia,  iv.  824;  vii.  794 
Glossy  skin,  iv.  580 
Glottis,  V.  406 

o&dema  of,  v.  412 ;  and  see  Laryn- 
gitis, (xdemaUxus 
spasm  of,  V.  429 
Gloves  for  soldiers,  v.  796 

use  of,  in  surgery,  iv.  878 
Glucin,  iv.  874 

Glucose,  adulteration  by,  iv.  176 
in  urine,  viii.  88 

tests  for,  viii.  89,  41 
Glucosides,  Dragendorff's  method 
of  detecting,  vi.  722 
drugs  dG4)ending  upon,  for  their 

activity,  i.  103 
in  plants,  i.  108 

substances  incompatible  with,  i. 
108 
Glue-making,  regulations  for,  vi. 

382 
Gluside,  vii.  1 
Gluteus  maximus,  anomalies  of,  vi. 
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metlius,  anoniHlies  of.  vi.  55 

minimus,  accessory,  vi.  56 
anomalies  of,  vi.  56 

quartus,  vi,  56 
Glutoid  capsules,  iv.  874 
Glutol,  iv.  374 
Glycerin,  iv.  874 

distilled,  iv.  374 

germicidal  action  of.  iv.  383 

mounting  in,  iv.  727 

Price's,  iv.  374 

refining  of,  regulations  for,  vi. 
332 
Glycerins,  iv.  374;  v.  736 

of  carbolic  acid,  ii.  658 

of  starch,  vii.  441 

of  tannic  acid,  vii.  637 

of  yolk  of  e^^^,  iii.  727 
Glyceroformol,  iv.  246 
Glyceryl  borate,  ii.  180 
Glycine,  i.  754 
Glycocine,  i.  754 
Glycocolls,  i.  68,  754 

compound,  in  urine,  viii.  46,  47 
Glycoform,  iv.  374 
Glycoformal,  iv.  246 
Glycogen  deposit,  iii.  897 

in  cells,  iii.  896 


Glycogen  in  plasma,  ii.  86 
in  urine,  viii.  48 
tests  for,  viii.  48 
Glycogenesis,  v.  568 
Glycogenic  function  of  the  liver, 

V.  563 
Glyconin,  iii.  727 
Glycosolveol,  i.  870 
Glycosolvol,  iv.  874 
Glycosuria,   iii.   428;   viii.  88;  see 
also  Diabetes  mellitus 
alimentary,  iii.  428 
causes,  iii.  428 
in  insanity,  v.  40 
phloridzin.  viii.  39 
retinitis  in,  vi.  957 
sympathetic    system,    influence 

of,  in  production  of,  vii.  584 
temporary,  iii.  428 
Glycozone,  iv.  787 
Glycuronates  in  urine,  viii.  45 
Glycuronic  acid  in  the  urine,  viii. 

46 
Glycyrrhetin,  v.  518 
Glycyrrhiza,  v.  517 
glabra,  v.  517 
glandulifera,  v.  517 
Glycyrrhizin,  v.  518 

ammoniated,  v.  518 
Gmelin's  test  for  bile    pigments, 
viii.  50 
for  bilirubin,  v.  245 
GnathobdellidsB,  iv.  701 
Gnathostoma  siamense,  vi.  210 
GnathostomidsB,  vi.  210 
Gnats,  buffalo,  v.  164 
Goa,  iii.  75 

powder,  iii.  75 
Goat,  hsemolymph  glands  of,  iv.  468 

milk  of.  V.  826 
Godbold  Mineral  WeU,  iv.  874 
Goerbersdorf,  iv.  375 
Goffe's  operation  for  vesico-vaginal 
cystocele.  viii.  159 
for    vesico-vaginal    fistula, 
viii.  176 
speculum,  viii.  176 
Gk>itre,  iv.  876;  and  see   Cretinism 
and  Thyroid 
anatomy,  iv.  377 
and  cretinism,  iv.  389 
benign,  iv.  381 
colloid,  iv.  382 
complications,  iv.  387 
congenital,  iv.  381 
cystic,  iv.  382 

etiology  of  endemic,  iv.  379 
exophthalmic,  viii.  494 

an  auto-intoxication,  i.  646 
course  of  the  disease,    viiL 

499 
etiology,  viii.  498 
pathology,  viii.  496 
prognosis,  viii.  499 
symptoms,  viii.  495 
synonyms,  viii.  494 
thymus  extract  in,  vi.  413 
thyroid    medication  in,    vi 

411 
treatment,  viii.  499 
fibrous,  iv.  382 

geographical  distribution  of  en- 
demic, iv.  379 
historical  note,  iv.  377 
malignant,  iv.  387 
morbid  anatomv,  iv.  384 
plongeant,  iv.  385 
retropharyngeal ,  iv.  886 


Goitre,  submaxillary,  iv.  385 
surgical,  iv.  896 

choice  of  an  antesthetic,  iv. 

897 
enucleation,  iv.  897 
exothyropexy,  iv.  897 
incision,  iv.  397 
injection,  iv.  896 
ligation  of  thyroid  arterieSp 

iv.  397 
resection,  iv.  397 
resection,  partial,  iv.  897 
symptomatology  and  diagnosis^ 

iv.  385 
synonyms,  iv.  376 
thymus  extract  in,  vi.  418 
thyroid  medication  in,  vi.  411 
treatment,  iv.  387 
vascular,  iv.  884 
waxy,  iv.  883 
Gold,  iv.  897 

Gold-leaf  electrodes,  iv.  706 
Gold  thread,  iv.  898 
Golden  seal,  iv.  774 
Golgi's  metiiod  of  staining  nerve 

tissues,  ii.  825;  vii.  312 
Goll,  columns  of,  vii.  297 
Gonion,  vii.  229 
Gonococcus,  i.  709;  iv.  898 

examination  for,  iv.  399 ;  viii.  400 
in  purulent    conjunctivitis,    iii 

241 
metastasis  of,  viii.  525 
toxins  of,  i.  710 
Gonocyte,  vi.  864 
Gonorrhoea,  iv.  398;  viii.  525 
abortive  treatment  of,  iv.  400 
affecting  hands  and  fingers,  iv. 

507 
as  a  cause  of  peritonitis,  viii.  526, 

528 
as  a  cause  of  salpingitis,  iv.  185 
bacteriological    diagnosis,    viiL 

441 
balanitis  in.  iv.  401 
bubo  following,  ii.  500 
causes  and  nature  of,  iv.  898 
chordee  in,  iv.  398 
chronic,  iv.  402 
complications  of,  iv.  401 
Cowperitis  in,  iv.  401 
cystitis  in,  iv.  402 
diagnosis  of,  iv.  398 
endocarditis  in,  viii.  526 
epididymitis  in,  iv.  401 
folliculitis  in,  iv.  401 
geueralizeil.  viii.  525 
incubation  period,  iv.  398 
internal  remedies,  iv.  400 
in  women,  viii.  165 
definition,  viii.  165 
diagnosis,  viii.  166 
gonococcus,  i.  709;  iv.  899; 

viii.  400 
latent,  viii.  165 
peritonitis  due  to,  viii.  526, 

528 
physical  signs,  viii.  166 
prognosis,  viii.  166 
salpingitis  due  to,  iv.  135 
sources  of   contagion,   viii 

165 
symptoms,  viii.  166 
treatment,  viii.  167 
ioints  in,  v.  265 
Kyphosis  due  to,  v.  378 
latent,  viii.  165 
lesions  of,  iv.  398 
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Glioma. 

Gnareaclil  and  IHoaao'* 


Gonorrhoea,  leucorrhoea   with,   v. 
494 

local  treatment,  iv.  400 

micrococcus  of,  i.  709;  iv.  899; 
viii.  400 

microscopical  diagnosis,  iy.  899 

neonatorum,  vi.  280 

opsonic  index  in,  viii.  528 

phimosis,  iv.  401 

posterior  urethritis  in,  iv.  401 

prognosis  of,  iv.  399 

prostatitis  in,  iv.  401 

pyelitis  in,  iv.  402 

symptoms,  iv.  398 

synonyms,  iv.  398 

treatment  of,  iv.  899;  viii.  167,528 

vesiculitis  in,  iv.  402 
Gonorrhoea!  artlmtis,iv.408  ;viii.527 

conjunctivitis,  iii.  241 

myositis,  vi.  82 

rheumatism,  iv.  403;  vii.  599 

urethritis,  i.  771 ;  viii.  17 

vulvitis,  viii.  161 
Gonotoxin,  i.  710 
Goodell's  modification   of  Ellin- 

ger's  dilators,  viii.  69 
Gooro  nuts,  v.  875 
Gordiacea,  vi.  224 
Gordius,  vi.  224,  502 

medinensis,  vi.  210 

pulmonalis  apri,  vi.  219 
Gordon  Sprint,  iv.  405 
Gordon's  niel£od  of  treating  fem- 

oml  hernia,  iv.  678 
GoBsypium,  iii.  296 

herbaceum,  iii.  296 

purificatum,  iii.  297 
Gottstein's  curette,  vii.  825 

CDSophagosoope,  vii.  475 
Gk>uania  doming^ensiB,  ii.  826 
Goulard's  cerate,  v.  471 

extract,  v.  471 
Gouley's  tunnelled  catheter,  ii.  746 

tunnelled  groove  guide,  viii.  24 
Goundou,  iv.  688 
Gourd,  iii.  838 
Gout,  iv.  405 

acute,  iv.  405 

anatomical  changes  in,  iv.  407 

blood  changes  in,  iv.  406 

causative  conditions  of,  iv.  407 

clironic,  iv.  406 

concretions  in,  iii.  280 

diagnosis  of,  iv.  406 

diet  in,  iii.  468;  iv.  408 

electro-therapeutics  in,  iii.  766 

Garrod's  theory  of,  iv.  407 

headache  in,  iv.  548 

in  hand  and  fingers,  iv.  514 

irregular,  iv.  406 

joints  in,  v.  264 

neurosal  theory  of,  iv.  407 

of  pharynx,      see     Pharyngitis, 
gouty 

prophylaxis  of,  iv.  408 

rheumatic,  vi.  969 

theories  regarding  the  nature  of, 
iv.  407 

the  urine  in,  iv.  406 

tophi  in,  iii.  230 

treatment  of,  iv.  408 
Goutti^re  de  Bonnet,  the,  v.  278 
Goutv  hand,  iv.  514 

ulcer,  vii.  944 
Gowers*  ataxic  paraplegia,  vii.  887 

ha?mocytometer,  ii.  42 

hcemoglobinomcter,  ii.  54 
Graafian  follicle,  vi.  451 ;  vii.  152 


Gracilis  muscle,  vii.  788 

anomalies  of,  vi.  57 
Graefe  knife,  ii.  780 
Grafts,  omental,  vi.  361 

skin-,  vii.  221 
Grain,  varying  values  of,  in  differ- 
ent countries,  viii.  294 
Grain  oil,  i.  169 
Gram,  viii.  299 
Gramineae,  iv.  410 
Gram's  stain,  viii.  897 
Granatin,  vi.  732 
Granatonine,  vi.  732 
Granattim,  vi.  782;  and  see  Pome- 
granate 
Grand  Haven  Mineral  Spring,  iv. 

410 
Grand  mal,  iii.  845 
Graniilar  conjunctivitis,  iii.  244 
Granular  degeneration,  iii.  894 

of  muscle,  vi.  28 
Granulated   citrate    of   magne- 
sium, V.  678 

as  a  laxative,  v.  468 
Granulation  tissue,  iv.  410 

definition,  iv.  410 

organizing,  iv.  411 

protective  qualities  of,  iv.  412 
Granulations,  healthy,  iv.  411 

luxuriant  superficial,  iv.  412 

pathological,  iv.  411 

sequestrum,  iv.  418 

superficial  chronic,  iv.  412 
Granides,  sporagcnous,  i.  681 
Granuloma    fungoides,    diagnosed 
from  eczema,  iii.  714 

of  the  choroid,  iv.  Ill 

of  the  coniunctiva,  iv.  108 

of  the  eyelids,  iv.  106 

of  the  iris,  iv.  110 

of  the  lachrymal  apparatus,  iv. 
116 

of  the  umbilicus,  viii.  6 

tropicum,  viii.  819    • 
Granville's  lotion,  ii.  15 
Grape,  iv.  413 

fniit,  iii.  727 
Grape-cure,  v.  749 
Grass,  citronelia,  iii.  126 

couch,  iii.  298 

dog.  iii.  298 

family,  iv.  410 

nard.  iii.  126 
Grasse,  France,  iv.  413 
Gratiola  officinalis,  vii.  78 
Gratiolin,  vii.  78 

Gratuitous  services,  physician  re- 
sponsible for,  v.  683 
Graves'  bivalve  vaginal  si>ecu- 

lum,  iv.  463 
Graves'  disease,  viii.  439;  and  see 
Exophtlialviie  goitre 

headache  in,  iv.  548 

the  heart  in,  iv.  599 
Gravity,  force  of,  effect  on  differ- 
entiation, iii.  468 
Gray  powder,  v.  750 
Ghrease,  in  the  horse,  iii.  807 
Grease  wood,  iii.  844 
Ghreat  Bear  Spring,  iv.  414 
Greece,  PharniacopcEia  in,  vi.  584 
Greek  Church,  marriage  laws  of,  iii. 

256 
Greenbrier        White       Sulphur 

Springs,  iv.  414 
Green  Lawn  Spring,  iv.  414 
Greenheart  bark,  i.  753 
Green  milk,  v.  833 


Green-stick  fracture,  iv.  247 
Green  stools,  significance  of,  iv.  197 
Green  vitriol,  v.  223 
Grenadier,  vi.  732 
Griffith's  mixture,  v.  223 
Grindelia,  iv.  415 

as  an  expectorant,  iv.  51 

robusta,  iv.  415 

squarrosa,  iv.  415 
Grip,  or  Grippe,  v.  It ;  and  see  In- 
fluenza 
Ghritti's   method  of  amputation 

at  knee,  i.  263 
Groin,  medical  and  surgical  anatomy 

of,  vii.  786 
Groove,  Harrison's,  ii.  810 
Gros  nez,  iv.  688 
Gross'  blood-clot  catheter,  ii.  745 

mouth  gag,  iii.  12 

spiral  prostatic  catheter,  iii.  744 
Ground  itch,  vi.  221 
Ground  water,  vi.  168 
Growth,  iv.  415 

as  a  function  of  cells  and  tissues, 
iv.  415 

definition  of,  iv.  415 

in  infancy,  iv.  858 

laws  of  mammalian,  iv.  421 

of  cells,  iii.  899 

of  children,  ii.  882;  iv.  419 

of  infants,  iv.  418,  858 

of  man,  iv.  417 

of  the  foetus,  iv.  417 

rate  of,  iii.  878 

stoppage  of,  iv.  422 
Growtns,  pathological,  see  TumorB 
Gruber's  ear  specula,  iii.  662 

reaction,  in  cholera,  i.  716 
Gruenine''s  magnet  for  the  removal 
of  metallic  bodies  from  the  eye,  iv, 
104 
Grutum,  v.  818 
Gryphotic  nails,  vi.  98 
Guacamphol,  iv.  422 
Guacin,  iv.  428 
Guaco,  iv.  422 
Guaiac,  iv.  428 

resin,  iv.  428 

wood,  iv.  423 
Guaiacetin,  iv.  428 
Guaiacic  acid,  iv.  428 
Guaiacol,  iv.  423 

bisulphat*,  vi.  827 

cacodylate,  iv.  425 

ethyl,  iv.  425 

salts  of,  iv.  424 
Guaiaconic  acid,  iv.  428 
Guaiacum,  diaphoretic  action  of,  VIL 
433 

officinale,  iv.  423 

sanctum,  iv.  428 

test  for  blood,  ii.  74 
Guaiacol,  iv.  425 
Guaiakinol,  iv.  425 
Guaiamar,  iv.  425 
Guaiaperol,  iv.  425 
Guaiaquin,  iv.  425;  vi.  827 
Guaiaquinol,  vi.  827 
Guaiaretic  acid,  iv.  428 
Guaiasanol,  iv.  425 
Guanidin,  ptomain,  vi.  786 
Guao,  poisonous  plant,  vi.  698 
Guarana,  iv.  425 
Guaranine,  ii.  546;  iv.  426 
Guard-duty,  hygiene  of,  v.  815 
Guarea  Busbyi,  iii.  164 
Guareschi  and  Mosso's  base,  pto- 
main, vi.  788 
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GKiamieri's  gelatin  agar,  viii.  415 
Chiemsey  and  the  Channel  Isl- 
ands, iv.  426 
Chidthol,  iv.  425 
Chiinea-pigs,  growth  of.  iv.  421 

haemolymph  glands  of,  iv.  469 
Guinea  worm,   vi.    210;   and   see 

Filaria  medinenns 
GKdnoral,  iv.  426 
Chillet,  see  (Etaphagm 
Chun,  acacia,  iv.  427 

acaroides,  viii.  318 

ammoniac,  i.  217 

animal,  see  Dextrin 

Arabic,  iv.  427 

artificial,  iii.  428 

balata,  i.  723 

Benjamin,  i.  745 

Botany  Bay,  viii.  318 

elastic,  vi.  1002 

guaiac,  iv.  423 

myrrh,  vi.  85 

resins  in  plants,  i.  102 

seneca,  iv.  427 

tragacantb,  vii.  845 
Chun  tree,  blue,  iv.  15 
Chunma,  vii.  613;  and  see  Syphilis 

of  the  arm  and  forearm,  1.  457 

of  the  auricle,  iii.  675 

of  the  brain,  diagnosis  of,  ii.  450 

of  the  kidney,  v.  861 ;  vii.  626 

of  the  larynx,  v.  448 

of  the  liver,  v.  561 ;  vii.  624 

of  the  lung,  vii.  622 

of  the  pharynx,  vi.  596 

of  the  toneue,  vii.  795 

of  the  traciiea,  v.  445 
Chunmi  olibani,  vi.  855 
Chuns,  see  Active  principles 

inflamed,  treatment  of,  ill.  407 

in  plants,  i.  101 
Chun- weed,  California,  iv.  415 
€hm-cotton,  iii.  298 

as  an  explosive,  vii.  910 

soluble,  iii.  298 
Chin-firing,     concussion     due    to, 

effect  of.  on  hearing,  iii.  608 
Gunjah,  ii.  647 
Gunning's  test  for  acetone,  i.  67; 

viii.  49 
Gun-powder,  iv.  429;  vii.  909 
Guns,   iv.    427;    and    see    Gunshot 

WOHIUU 

Gunshot  injuries,  iv.  438 
Gunshot  wounds,   iv.  427 

bullets  iu,  to  be  let  alone,  iv.  446 

complications,  iv.  444 

diagnosis,  iv.  441 

general  treatment,  iv.  444 

in  the  Civil  War,  iv.  450 

in   the   Spanish- American  War, 

iv.  450 
mortality  from,  iv.  443 
multiplicity  of.  iv.  441 
of  soft  parts,  iv.  438 
of  the  abdomen,  iv.  464 
of  the  blood-vessels,  iv.  447 
of  the  chest,  iv.  452 
of  the  ear,  iii.  689 
of  the  external  auditory  canal, 

iii.  089 
of  the  head,  iv.  451 
of  the  ioiuts.  iv.  488.  449;  v.  295 
of  the  long  bones,  iv.  438,  449 
of  the  orbit,  vi.  408 
of  the  s])ine,  iv.  451 
of  the  viscera,  iv.  455 
primary  symptoms,  iv.  440 


Gunshot    wounds,  prognosis,  iv. 
442 

remote  effects,  iv.  444 

requiring  amputation,  i.  286 

statistics  of,  iv.  450 
Gurgles,  vi.  888 
Ghujun  balsam,  iv.  456 
Ghujunic  acid,  iv.  456 
Guru  nuts,  see  Kola  nuts 
Gusano  peludo,  v.  158 
Gussenbauer's  artificial  larynx, 

V.  426 
Gut-cleaning,  regulations  for,  vi. 

882 
Gutta,  iv.  456 
Gutta  percha,  iv.  456 
Guyon's  flexible  prostatic  catheter, 
ii.  748 

modification  of  8yme*s  amputa- 
tion, i.  259 
Gymnastics  for  soldiers,  v.  816 

in  treatment  of  scoliosis,  v.  468 

medical,  v.  695 
Gymnema  sylvestre,  i.  565 
GynsBcological  examinations,  iv. 
456 

anaesthetics  in,  iv.  457 

bimanual,  iv.  458 

dilatation,  iv.  466 

external  genitals,  iv.  458  . 

history,  iv.  456 

inspection,  iv.  458 

nurse,  assistance  of,  iv.  457,  464 

table  for,  iv.  457 

the  aspirating  syringe,  iv.  466 

the  curette,  iv.  466 

the  cystoscope,  i.  779 

the  dressing  forceps,  iv.  464 

the  depressor,  iv.  464 

the  microscope,  iv.  466 

the  probe  and  sound,  iv.  465 

the  speculum,  iv.  462 

the  tenaculum,  iv.  465 

vaginal,  iv.  458 

with  instruments,  iv.  462 

without  instruments,  iv.  458 
GynsBcolofirieal    operations,    fol- 
lowed by  leucorrh(pa,  v.  496 

use  of  cocaine  in,  iii.  160 
GynsBcophorus  hasmatobius,  vii. 

872 
Gynatresia,  i.  604 
Gynocardia,  ii.  802 

odorata,  ii.  802 
Gynocardic  a^id,  ii.  803 
Gypsum,  ii.  5<^J 
Gyres,  ii.  187 

callosal,  ii.  193 

fron to  marginal,  ii.  198 

intiected,  viii.  154 

insular,  ii.  193 

intercentral,  viii.  159 

medifrontal,  ii.  193 

orbital,  ii.  193 

paracentral,  ii.  193 

parietiil,  ii.  193 

paroccipital,  ii.  193 

iwstcentral.  ii.  193 

precentral.  ii.  193 

rectus,  ii.  193 

subcalcarine.  ii.  191 

subcollateral,  ii.  191 

sub  frontal,  ii.  193,  203 

subparietal,  ii.  193 

superfrontal,  ii.  193 

supertemporal.  ii.  193 

temporal,  ii.  193 
Gyromitra,  iv.  281 


Gyromitra  brunnea,  iv.  281 
esculenta,  iv.  281 

ECabit,  cocaine,  iii.  162 

opium,  cocaine  for,  iii.  160 
ECabit  contractures  of  hand,  iv. 

528 
ECabitations,  air  of.  iv.  754 

basements,  iv.  758 

building  materials,  iv.  751 

drainage,  iv.  762 

floors,  iv.  752 

halls,  iv.  753 

heating  of,  iv.  758 

interior  arrangements,  iv.  758 

interior  flnish  and  decorations^ 
iv.  758 

lighthig  of,  iv.  761 

roof  and  roofing,  iv.  752 

sanitary  inspection  of,  iv.  768 

site,  iv.  750 

stairs,  iv.  758 

temperature  of,  iv.  755 

testing  for  plumbing,  iv.  766 

ventilation  of,  iv.  7^ 

wall  decorations,  iv.  758 

water  supply,  iv.  762 
Habitations  for  soldiers,  v.  807 

et  seq. 
Habits,  in  life  insurance,  v.  510 
Haemachromatosis,  vi.  685 
Hasmacytometer,  Gowers*,  ii.  43 

Oliver's,  ii.  50 

Thoma-Zeiss,  ii.  42 
Hasmadipsa,  iv.  702 

japonica,  iv.  702 

zeylanica,  iv.  702 
Hasmalbumin,  v.  230 
Haemamoeba  malarite,  viii.  541 

vivax,  viii.  542 
HsBmangioendothelioma,  vii.  88, 

908 
Haemangioma,  i.  350;  vii.  908 

cavernosum,  i.  350 
of  liver,  v.  555 

simplex,  i.  350 

telangiectatic,  i.  350 
HsBmatemesis,  vii.  511 

in  cancer  of  the  stomach,  vii.  515 

neonatorum,  vi.  280 
Hasmaticum,  v.  230 
Heematidrosis,  iv.  466 
Heematimeter     of      Uayem     and 

Nachet.  ii.  41 
Hasmatin,  ii.  29 

in  urine,  viii.  51 
Heematinics,  vii.  807 
Heematinuria,  viii.  51 
Heematoblasts,  ii.  33 
Heematocele,  iv.  60:  vii.  188 

pelvic,  iv.  60 

pudendal,  viii.  161 

retro-uterine,  iv.  60 

scrotal,  vii.  178 

vaginal,  vii.  178 
Heematocrit,  Daland's.  ii.  34.  48 

Hedin's.  ii.  47 
Heematogen,  v.  230 
Hasmatogenous  pigments  in  the 

tissues,  iii.  397 
Heematoidin,  ii.  29;  vi.  635 

crystals,  ii.  29 

infarct,  iv.  868 
Haematol,  v.  230 
Haematolysis,  viii.  529 
Haematoma,  iii.  278:  vi.  814 

aspinition  for,  i.  580 

of  the  amnion,  i.  226 
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Gnarnlerl's  gelatin  acar* 
Hand. 


HaBxnatoma  of  the  auricle,  iii.  608 

of  the  ear,  iii.  687 

of  the  sternocleidomastoid  mus- 
cle in  the  new  bom,  tI.  277 

of  the  ovary,  vi.  484 

pudendal,  viii.  161 

treatment,  iii.  274 
HsBmatom^elia,  vii.  849 
HaBxnatopoiesiB,  ii.  26 
HnmatoporphTrin,  ii.  29 

in  the  urine,  viii.  51 
HaBxnatosalpinz,  iv.  185 
Hasmatoscope,  Henocque's,  ii.  58 
Hasmatozylin,  v.  567 

stain  for  nerve  tissues,  ii.  826 
HaBxnatoxylon,  v.  566 

action  and  use,  v.  567 

campechianum,  v.  566 
Hasmaturia,  i.  786;  viii.  32 

essential,  v.  828 

in  chronic  nephritis,  v.  828 

in  cystitis,  i.  794 

in  hypertrophy  of  prostate,  vi. 
764 

in  renal  calculus,  v.  828 

in  renal  tumor,  v.  826 

in  tuberculous  kidney,  v.  828 

source  of  bleeding  in,  v.  827 

tests  for.  viii.  82 
H»mentaria,  iv.  702 

Ghilianii,  iv.  702 

officinalis,  iv.  702 

mexicana,  iv.  702 
HsBmic  murmur,  ii.  822 
HsBmin,  ii.  29 

crystals,  ii.  29,  75 

in  blood  stains,  ii.  74 
HaBmochromatosis,  ii.  69 
HaBmochromogen,  ii.  29 
HaBmocyanin,  animal  pigment,  iii. 

225 
HaBmocytolysis,  vi.  205;  viii.  529 
Haomodrometer,  Volkmann's,    iii. 

100 
HaBmofuscin,  vi.  684 
HaBmogallol,  iv.  466;  v.  280 
HaBmoglobin,  ii.  27;  vi.  949 

absorption  spectra  of,  ii.  28 

composition  of,  ii.  28 

compounds  of,  ii.  29 

decrease  of,  vi.  855 

estimation  of,  ii.  51 

comparison  of  various  meth- 
ods of,  ii.  59 

influence  of  chlorates  upon,  iii.  2 
of  iron  upon,  v.  221 

in  lower  animals,  iii.  224 

in  pernicious  anaemia,  i.  278 

in  poisoning  b^  CO,  i.  662 

in  the  urine,  viii.  82 
tests  for,  viii.  82 

reduced,  ii.  27;  vi.  949 

relation  of,  to  specific  gravity  of 
the  blood,  ii.  24,  60 
HaBmoglobinometer,   Gowers*,  ii. 
54 

Oliver's,  ii.  57 

Taylor's,  ii.  57 

von  Fleischl-Miescher,  ii.  57 
HaBmoglobinuria,  viii.  82,  450 

tests  for,  viii.  32 
HaBmol,  iv.  466:  v.  280 
HaBmoljrmph  glands,  iv.  466;  v. 
657 

circulation  in.  iv.  471 

definition  and  description,  iv.  466 

development,  iv.  471 

experimental  pathology,  iv.  472 


HaBmolymph  glands,  function,  iv. 
471 

histology,  iv.  467 

in  anosmia,  iv.  471 

in  leucocytosis,  iv.  472 

in  leuka>mia,  iv.  472 

in  lower  animals,  iv.  467 

in  man,  iv.  469 

location,  iv.  467 

marrow-lymph  glands,  iv.  470 

occurrence,  iv.  557 

pathology,  iv.  466,  471 
HaBmolysifl,  vi.  205:  viii.  529 

agglutination  in  relation  to,  viii. 
586 

antihsemolysin,  viii.  585 

bacteriolysis,  viii.  588 

by  bacteria,  viii.  586 

by  known  chemical  and  physical 
agencies,  viii.  529 

by  serums,  viii.  580 

by  vegetable  poisons,  viii.  586 

by  venoms,  viii.  586 

cytolysis,  viii.  538 

Ehriich's  tlieory  of,  viii.  580 

serum,  varieties  of,  viii.  589 
Hasmometer,  von  Fleischrs,  ii.  55 
HaBmopericaraium,  iv.  472 
HaBmophilia,  iv.  473 

definition,  iv.  473 

diagnosed  from  purpura,  v.  862 

diagnosis,  iv.  475 

ccchymoses  and  petechise  in,  iv. 
474 

etiology,  iv.  478 

external  hemorrhages  in,  iv.  474 

hereditary  transmission,  iv.  478 

history,  iv.  473 

interstitial  hemorrhages  in,  iv. 
474 

joint  affections  in,  iv.  474:  v.  265, 
275 

morbid  anatomy,  iv.  474 

pathology,  iv.  475 

prognosis,  iv.  475 

symptoms,  iv.  474 

synonyms,  iv.  473 

treatment,  iv.  475 
Hasmopneumothorax,  v.  598 
HaBmoptysis,  iv.  476 

after-treatment,  iv.  477 

cold  in,  iii.  195 

in  tuberculosis,  v.  605 

physical  signs,  iv.  477  ^ 

prodromal  symptoms,  iv.  476 

sequelflB,  iv.  478 

symptomatology,  iv.  476 

treatment,  iv.  477 
HaBmosiderin,  vi.  685 
HaBmosiderosis,  vi.  685 
HaBmosporidia,  viii.  652 
HaBmoatatics,  iv.  478.  634 
HafFkine's   prophylactic    treat- 
ment of  bubonic  plague,  ii.  512 
Ilagenia  abyssinica,  v.  876 
Hair,  viii.  683 

abnormalities  of,  vii.  717 

atrophy  of,  i.  604 

cells,  i.  621 

cortex,  viii.  685 

cutieula,  viii.  686 

enj bryology,  viii.  683 

end,  1.  606 

external  root  sheath,  viii.  686 

gray,  ii.  647 

Henle's  layer,  viii.  680 

Huxley's  layer,  viii   GbC 

in  insanity,  v.  51,  58 


ir,  inner  root  sheath,  viii.  686 
medulla,  viii.  686 
precocious  development  of,  iv. 

807 
removal  of,  by  electrolysis,  iv. 

808 
ringed,  ii.  647 
root  sheailis,  viii.  686 
sheaths,  viii.  685 
superfluous,  iv.  807 
syphilitic  diseases  of  the,  vii.  616 
ir  ayes,  injurious  effects  of,  iv. 
479 
Hair  follicle,  histology  of  the,  viii. 

685 
Hairiness,  abnormal,  iv.  807 
Hair-snakes,  vi.  2*J4 
Hair-worms,  vi.  224 
Haldane's  method  of  determining 

CO,  in  air,  vi.  160 
Halisteresis  ossium,  vi.  426 
HaUtosis,  ii.  480 
causes  of,  ii.  481 
treatment,  ii.  481 
Halls,  iv.  753 

Hall's  method  of  artificial  respira- 
tion, i.  560 
ECallucinations,  v.  46 

a  symptom  of  insanity,  v.  46 
in  paranoia,  v.  188 
Hallux  flexus,  iv.  218 
rigidus,  iv.  213 
valgus,  iv.  213 
varus,  iv.  214 
Halsted's  interrupted  suture,  v.  178 
method  of  preparing  sutures  and 

ligatures,  i.  568 
operation  for  radical  cure  of  in- 
guinal hernia,  iv.  674 
Halteridium  danilewsky ,  vi.  660 
Hamamelis,  viii.  313 

virginiana,  viii.  318 
Hamilton's  apparatus  for  treatment 
of  fracture  of  lower  jaw,  v. 
252 
dynamometer,  iii.  564 
method  of  reducing  dislocation 
of  hip,  iii.  525 
Hammer  (of  the  tympanum),  anat- 
omy of,  i.  616:  iii.  584 
Hammer-finger,  iv.  523 
Hammer-toe,  iv.  215 
ECammond's  eesthesiometer,  i.  135 
dynamometer,  iii.  564 
wire-splint,  v.  258 
Hamulana  lymphatica,  vi.  212 
Hancock's  method  of  amputation 

of  foot,  i.  258 
Hand,  iv.  479 

absence  of,  iv.  492 

acquired  deformities  of,  iv.  608 

amputation  of,  i.  250 

anatomy  of,  iv.  482 

and  foot,  comparison  between, 

iv.  190 
anomalies  of  arteries,  i.  582 

of  muscles,  vi.  55 
ape,  iv.  581 
arteries  of,  iv.  489 
artificial,  v.  514 
ataxia  of,  iv.  528 
burns  and  scalds  of,  iv.  502 
bursae  of,  ii.  524 
chancre  of,  iv.  505 
cicatricial  contractions  of,  iv.  508 
circulatory  disorders  of,  iv.  527 
claw-,  iv.  581 
cleft,  iv.  496 
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,  club-,  iv.  496.  4»7 
comparative  anatomy  of,  iv.  480 
congenital  deformities  of,  iv.  491 
congestion  of,  iv.  527 
contractures  of,  habit,  iv.  528 

of  occupacion,  iv.  538 
contusions  of,  iv.  502 
crushed,  iv.  502 
cutaneous    distribution    of   the 

nerves  of  the,  iv.  487 

deep  fascia  of,  iv.  485 

deflections  of,  iv.  496,  518 

deformities  of  the,  iv.  490 

acquired,  iv.  508 

contractions  of  the  fingers, 

iv.  508 
from  occupation,  iv.  509 
dermatitis  of,  iv.  512 
dermatoses  oif,  iv.  511 
development  of,  iv.  480 
diseases  of,  iv.  490 
disinfection  of,  vi.  795 
dislocations  of  joints  of  the,  iii. 

528;  iv.  512 
divisions  of.  iv.  481 
double,  iv.  493 

eczema  of  the,  iii.  726:  iv.  511 
elephantiasis  of,  iv.  499 
embryology  of,  iv.  481 
expression  of  emotion  by,  iv.  489 
fascice  of,  iv.  484 
foreign  bodies  in,  iv.  502 
frost-bite  of,  iv.  502 
hemiplegic  contractures  of,  iv. 

580 
hypertrophy  of,  iv.  498 
hysterical  contractures  of.  iv.  582 
in  acromegaly,  i.  89;  iv.  500 
in    amyotrophic   lateral    spinal 

sclerosis,  iv.  532 
in  arthritis,  iv.  513 

deformans,  iv.  514 
in  cervical  paraplegia,  iv.  581 
in  childhood,  iv.  515 
in  erythromelalgia,  iv.  581 
infections   and   parasitic  condi- 
tions of,  iv.  502 
intiammations  of,  iv.  502 
in  fright,  iv.  488 
in  general  diseases,  iv.  533 
in  gigantism,  iv.  500 
in  gout,  iv.  514 

in  hypertrophic  cervical  pachy- 
meningitis, iv.  531 
in  infantile  hemiplegia,  iv.  532 
injuries  of  the.  iv.  501,  516 
in  lead  palsy,  iv.  529 
in  median  paralysis,  iv.  530 
in  niuseulo-spiml  paralysis,  iv. 

530 
in  niyxa'dema,  iv.  500 
in  osteoartliropathy,  iv.  HOO 
in  panilysis  agitaus,  iv.  533 
in  progressive  muscular  atrophy. 

iv.  531 
in  rlieuniatism,  iv.  514 
in  syringomyelia,  iv.  500 
in  tetany,  iv.  532 
in  ulnar  paralysis,  iv.  530 
ischaMnic  myositis  of,  iv.  527 
keratodernia  of  ])alm  of.  v.  304 
leprosy  affecting  the,  iv.  507 
lymphatic  vessels  of.  v.  631 
malformations  of,  iv.  490 
middle  re<^ion  of.  iv.  483 
muscles  of,  iv.  485 
muscular  affections  of,  iv.  527 
power  of,  iii.  565 


Hand,  myositis  of,  iv.  528 

necrotic  conditions  of,  iv.  507 

neoplasms  of,  iv.  600 

nerves  of,  iv.  488 

nervous  affections  of,  iv.  628 

neuralgia  of,  iv.  528 

occupation  neuroses  of,  iv.  628 

of  glory,  iv.  480 

paralysis  of,  iv.  527 

paralytic  deformities  of,  iv.  527 

phlegmon  of,  vi.  615 

physiognomy  of,  iv.  489 

preachers',  iv.  580 

scabies  of,  iv.  507 

scalds  of,  iv.  502 

senile  changes  in,  iv.  588 

supernumerary,  iv.  498 

superstitions  concerning,  iv.  479 

surface  markings  of  the  palm,  iv. 
483 

synovial  sheaths  of,  iv.  244.  482 

syphilis  affecting  the,  iv.  505 

tendons  of.  iv.  ^5 

the  convulsive,  iv.  487 

the  energetic,  iv.  489 

the  feeble,  iv.  488 

the  nervous,  iv.  489 

the  tonic,  iv.  488 

trophic  changes  in,  iv.  528 

tuberculosis  of.  iv.  504 

ulcers  of.  iv.  508 

wounds  of  the,  iv.  501 
Handkerchief  bandage,  iii.  557 

dr(>ssings.  iii.  557 
Hanging  as  a  cause  of  asphyxia,  i. 
577 

evidences  of  death  from,  i.  672; 
vii.  585 

suicidal  or  homicidal?  i.  578 
Hanging-block  cultures,  viii.  428 
Hanging-drop  cultures,  viii.  428 

slide  for,  viii.  394 
Hangnail,  vi.  93 
Hanoi's  cirrhosis,  v.  548 

diagnosed  from  obstructive  cir- 
rliosis,  V.  547 
Haplopappus  Baylahuen,  iv-.  415 
Haptophore,  viii.  470 
Harbin  Hot  Sulphur  Springs,  iv. 

533 
Hardening  tissues,  methods  of,  iv. 

706 
Hardhack,  vi.  1000 
Hardness  of  water,  viii.  286 
Harebell,  ii.  622 

family,  see  C<im}Minulac€CB 
Harelip,  iv.  534 

accidental,  iv.  535 

Collis'  operation  for.  iv.  537 

congenital  ori^rin  of.  iv.  534 

deformities  associated  with,  iv. 
534 

double,  iv.  535 

hereditary    transnnssion   of.   iv. 
534 

Malgaigne's    operation    for,    iv. 
536 

median,  iv.  535 

Mirault's  operation  for,  iv.  536 

operations  for.  iv.  5o6 

Phelps'  operation  for.  iv.  537 

Sedillot's  operation  for,  iv.  536 

Thomas  Smith's  operation  for, 
iv.  538 

time  for  operating  upon,  iv.  535 
Harems  method  of  brain  localization, 

ii.  404 
Harmattan  (wind),  iii.  140 


Harmony  and  discord,  L  615 
Harris'  instrument  for  segregation 
of  the  urine,  v.  855,  586:  viii.  705 
Harris  Lithia  Springs,  iv.  538 
Harrison  Hot  Springs,  iv.  588 
Harrison's  groove,  ii.  810 
Harrogate,  viii.  540 
Harting's  injection  tank,  iv.  720 
Hartley's  method  of  dressing  after 

resection  of  knee.  vi.  935 
Hartmann's  cannula,  iii.  651 

tuning  forks,  iii.  660 
Harvey-Banting  treatment  of  obes- 
ity, i.  125 
Hashish,  ii.  647 

Hastings  and  St.  Leonards,  Eng- 
land, iv.  539 
;,  military,  v.  794 

I,  history  of  yellow  fever  in» 
viii.  584 
Haversian  canals,  ii.  116 

systems,  ii.  115 
Haw,  black,  viii.  234 
Hawaii,  iv.  589 

climate  of,  iv.  541 
flora  and  fauna  of,  iv.  541 
geography  of,  iv.  540 
geology  of,  iv.  540 
health  in,  iv.  541 
history  of.  iv.  589 
Pharmacopoeia  in,  vi.  584 
requirements  for  medical  prac- 
tice in,  iv.  48 
Hayem  and  Nachet's  blood-count- 
ing apparatus,  ii.  41 
Hayem's  solution,  ii.  40 
Hay  fever,  iv.  541 ;  vi.  184 

annual  recurrence  of,  iv.  542 
association,  i.  751 
course  of,  iv.  542 
climate  suitable  for,  iv.  565 
etiology,  iv.  548 
health  resorts  for,  iv.  566 
idiosyncrasy  in.  iv.  841 
peculiarities  of,  iv.  542 
treatment,  iv.  544;  vi.  135 
Hay g[arth's  nodosities,  vi.  970 
Hayti,  Pharmacopoeia  in,  vi   584 
Haywood  White  Sulphur  Spring, 

iv.  546 
Head,  anomalies  of  muscles  of.  vi. 
42 
bandage  for,  i.  728 
bones  of.  conduction  of  sound 

through,  i.  618 
bursie  of,  ii.  522 
concussion  of,  effect  on  hearing, 

iii.  603 
deep  wounds  of,  iv.  555 
extmction  of  the.  vi.  314 
gunshot  wounds  of,  iv.  451.  554 
in  chronic  hydrocephalus,  iv.  778 
iu  cretinism,  iv.  393 
injuries  of,  ii.  420.  421 

as  a  ciiusc  of  blindness,  ii.  11 
irritative  lesions  following, 
iv.  562 
in  medico-legal  autopsy,  i.  659 
lymphatic  glands  of,  v.  630 

vessels  of,  v.  627 
superficial  wounds  of,  iv.  554 
veins  of,  anomalies  of,  viii.  202 
wounds  of.  iv.  554 

during  birth,  iv.  562 
irritative  lesions  following, 
iv.  562 
Headache,  iv.  546:  vii.  119 
anaunic.  iv.  549 
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Headache,  circulatory,  iv.  549 

classification  of,  iv.  547 

congestive,  iv.  547 

diagnosis  of,  iv.  553 

electro- therapeutics  in.  iii.  762 

following  anaesthesia,  iii.  24 

from  alcohol,  iv.  548 

from  coffee,  iv.  548 

from  drugs,  iv.  548 

from  hunger,  iv.  549 

from  indigestion,  iv.  547 

from  infectious  germs  and  their 
toxins,  iv.  548 

from  lead,  iv.  548 

from  products  of  defective  me- 
tabolism, iv.  547 

from    retained    excrementitious 
substances,  iv.  547 

from  tobacco,  iv.  548 

functional,  iv.  547 

hyperaemic,  iv.  549 

hysterical,  iv.  548 

in  acromegaly,  iv.  553 

in  caries  of  the  cervical  verte- 
brae, iv.  558 

in  cerebral  abscess,  iv.  552 

in  cerebral  ansemia.  iv.  550 

in  constipation,  iv.  547 

in  dental  disorders,  iv.  549 

in  diabetes,  iv.  548 

in  diseases  of  the  cranial  bones, 
iv.  558 

in  diseases  of  the  frontal  sinus 
iv.  558 

in  ear  disease,  v.  549 

in  encephalitis,  iv.  552 

in  epilepsy,  iv.  549 

in  gout,  iv.  548 

in  Graves'  disease,  iv.  548 

in  leptomeningitis,  iv.  552 

in  mastoid  disease,  iv.  552 

in  meningitis,  iv.  552 

in  neurasthenia,  iv.  548 

in  ocular  troubles,  iv.  549 

in  pachymeningitis,  iv.  552 

in  puerperal  eclampsia,  iv.  547 

in  sexual  disorders,  iv.  549 

in  sinus  thrombosis,  iv.  552 

in  spinal-cord  diseases,  iv.  553 

in  syphilis,  iv.  552 

in  tumors  of  the  brain,  ii.  435; 
iv.  551 

In  uterine  disease,  iv.  549 

in  vascular  diseases,  iv.  552 

inveterate,  surgical  treatment  of, 
ii.  425 

migraine,  iv.  550 

nasopharyngeal,  iv.  549 

neuropathic,  iv.  548 

ophthalmoscope  in  diagnosis  of, 
iv.  558 

organic,  iv.  551 

paroxysmal,  iv.  550 

reflex,  iv.  549 

rheumatic,  iv.  547 

sick,  iv.  550 

toxaemic,  iv.  547 

treatment  of.  iv.  553 

uraemic,  iv.  547 
Head-covering,  military,  v.  794 
Head  louse,  v.  157 
Head  rest  for  removal  of  brain,  ii. 

885 
Healing,  processes  of,  v.  10 
Healing  Springs,  Ala.,  iv.  562 
Healing  Springs,  Va.,  vi.  746 
Health  of  troops,  i.  495 

as  affected  by  age,  i.  501 


Health  of  troops  as  affected  by 
branch  of  service,  i.  500 
by  length  of  service,  i.  500 
by  race,  i.  498 
by  seasons,  i.  498 
Influence  of  military  rank  on,  i. 

502 
in  peace,  i.  502 
in  war,  i.  507 
Health  resorts,  iv.   562;  and  see 

Climate 
Health,  State  boards  of,  iv.  566 
cost  of,  iv.  566 

dates  of  organization  of,  iv.  566 
powers  and  duties  of,  iv.  566 
Hearing,  see  Audition 
acuteness  of,  i.  625 
as  an  aid  in  the  judgment  of  di- 
rection, i.  624 
by  bone  conduction,  i.  618 
centripetal  conduction  path  ot, 

ii.  363 
compared  with  sight,  i.  624 
cortical  centre  of,  ii.  307 
defective,  artiflcial  aids  to,  iii. 

680 
definition  of,  i.  611 
disturbances  of,   in  insanity,  v. 
51 
in    lesions   of  the   corpora 

quadrigemina,  ii.  369 
in  tumors  of  the  brain,  ii.  445 
function  of  the  auditory  nerve 
in,  i.  621 
of  the  auricle  in,  i.  615 :  iii. 

873 
of  the  cochlea  in,  i.  621 
of  the  Eustachian  tube  in,  i. 

619 
of    the    external    auditory 

meatus  in,  i.  615 
of  the  external  ear  in,  i.  615 
of  the  labyrinth  in,  i.  619, 

622 
of  the  labyrinthine  fluid  in, 
i.  622:  iii.  378 
•       of  the  membrana  tectoria  in, 
i.  623 
of  the  membrana  tyrapani 

in,  i.  610 
of  the  ossicula  in,  i.  616;  iii. 

373 
of  the  rods  of  Corti  in,  i.  628 
of  the  semicircular  canals  in, 

i.  620,  624 
of  the  stapedius  muscle  in, 

i.  619 
of  the  tensor  tympani  mus- 
cle in,  i.  619 
of  the  tympanum  in.  i.  616 
impaired,  tests  for,  iii.  374 
judgment  of  direction  and  dis- 
tance of,  i.  624 
loss  of,  see  Deafness 
mechanism  of,  i.  611 
organ  of,  i.  615 
philosopliy  of,  iii.  373 
physiology  of,  i.  615 
tests  for.  iii.  216,  660;  vi.  852 
through  the  bones  of  the  head,  i. 
618 
Heart,  iv.  567 

abscess  of,  iv.  593 
actinomycosis  of,  iv.  579 
allorhythmia,  iv.  599 
anaemic  infarction  of,  iv.  579 
anatomy  of,  iv.  567 
and  athletics,  iv.  612 


and  great  vessels,  transposi- 
tion of,  vii.  707 
aneurism  of  the,  iv.  580 

of  valves,  iv.  582 
an^na  pectoris,  iv.  600 
animal  parasites  of,  iv.  582 
anomalies  of  veins  of,  vUi.  201 
apex,  iv.  572 
apex -beat  of.  iii.  106 
arhythmia,  iv.  598 
athletic,  iv.  591 
auscultation  of  the,  ii.  821 
automaticity  of  beat,  iii.  110 
base  of,  iv.  572 
beat,  iii.  104 
blood-vessels  of,  iv.  573 
bradycardia,  iv.  697 
carcinoma  of,  iv.  594 
changes  in  form  of,  vii.  706 
in  position  of,  vii.  707 
compression,  in  chloroform  syn- 
cope, ii.  28 
concentric  hypertrophy  of,  iv. 

591 
condition  of,  in  diphtheria,  iii. 

488 
congenital  malformation  of,  vii. 

706 
cysticercus  cellulosac  of,  iv.  588 
cysts, -iii.  850;-4v.  594 
depressants  of,  ii.  687 
development  ot,  iv.  573 
diagnosis  of  aneurism  of,  iv.  582 
of  aortic  regurgitation,  iv. 

604 
of  aortic  stenosis,  iv.  605 
of  dilatation  of,  ii.  828;  iv. 

618;  vi.  562 
of  displacements  of,  iv.  584 
of  endocarditis,  iv.  586 
of  fatty  degeneration  of,  iv. 

589 
of  fatty  infiltration  of,  iv.  590 
of  fibroid  disease  of,  iv.  590 
of  hydatids  of,  iv.  588 
of  hypertrophy  of,  iv.  592 
of  inflammation  of,  iv.  598 
of  irritable,  iv.  598 
of  mitral  insuflSciency,  iv. 

606 
of  mitral  stenosis,  iv.  608 
of  pulmonary  regurgitation, 

iv.  608 
of  pulmonary  stenosis,  iv. 

608 
of  rupture  of,  iv.  611 
of  strain  of,  iv.  612 
of  thrombosis  of,  iv.  615 
of  tricuspid  insufiiciency,  ir 

608 
of  tricuspid  stenosis,  iv.  608 
of  valvular  lesions  of,   iv. 

604,  609 
of  wounds  of,  iv.  616 
dilatation  of,  ii.  822;  iv.  591.  612 
disease  of.  and   chorea,  associa- 
tion of.  iii.  43 
as  a  cause  of  insanity,  y.  38 
balneology  in,  vi.  153 
bearing  of,   upon   question 
of  administering  a  general 
anaesthetic,  iii.  10 
blindness  from,  ii.  13 
climates    suitable    for    the 
treatment  of,  iv.  565 
health  resorts  for,  iv.  565 
displacements  of,   iv.   583;   vii. 
707 
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Heart,  dulness  of,  ii.  820 

d^peptic,  iv.  597 

echmococcus  of.  iv.  582 

effects  of  alcohol  upon,  ii.  698 
of  caffeine  upon,  ii.  702 
of  cliloroform  upon,  iii.  8 
of  curare  ^vpon,  v.  28 
of  digitalis  upon  ii.  697;  iii. 

477 
of  squills  upon,  ii.  708 
of  strophanthus  upon,  ii.  701 
of  training  upon,  iv.  612 

endocarditis,  iv.  585 

examination   of,    during    preg- 
nancy, V.  881 
for  life  insurance,  v.  511 

extract  of,  vi.  417 

excentric    hypertrophy    of,  iv. 
591 

failure  in  diphtheria,  iii.  486 

fatty  degeneration  of,  iv.  588 
infiltration  of,  iv.  589 

fibroid  disease  of  the,  iv.  590 

fibroma  of,  iv.  594 

foetal,  auscultation  of,  v.  881 

fragmentation  of,  iv.  598 

hydatids  of,  iv.  582 

hyoertrophy  of.  ii.  822;  iv.  591 

innammation  of,  myocarditis,  iv. 
598 

in  Graves'  disease,  iv.  599 

inhibitory  mechanism  of,  v.  20 

irritable,  iv.  598 

in  soldiers,  ii.  621 

inspection  of  beat,  ii.  819 

lymphatics  of,  iv.  573;  v.  648 

malformations  of,  vii.  706 

malpositions  of.  vii.  707 

mechanism  of,  iii.  104 

muscle,  affections  of,  pulse  in,  vi. 
805 

myocarditis,  iv.  598 

myxoma  of,  iv.  594 

nerve  supply  of,  iii.  110;  iv.  594 

neuroses  of,  iv.  594 

outlines  of,  on  chest  wall,  iv.  567 

palpation  of,  ii.  820 

palpitation  of,  iv.  595 

parasites  of,  vi.  601 

parenchymatous      degeneration 
of,  iv.  593 

pentastoma  denticulatum  in,  iv. 
583 

percussion  of.  ii.  820 

physical  examination  of,  ii.  819 

rate  of  beat,  iii.  109 

relations  of,  iv.  571 

rhabdomyoma  of,  iv.  594 

rhythm  of,  ii.  821 

rupture  of,  iv.  610 

a  cause  of  death,  i.  670 

sarcomii  of.  iv.  594 

segmentation,  iv.  593 

signiticance  of  palpitation  of,  iv. 
595 

simple  hypertrophy  of,  iv.  591 

soldiers',  iv.  612 

sounds,  ii.  821 ;  iii.  106 

spontaneous  rupture  of,  iv.  610 

strain,  iv.  612 

structure  of,  iv.  672 

surfaces  of.  iv.  571 

symptoms  of  dilatation  of,  iv. 
5J)3 
of  (lis])lacenients  of,  iv.  584 
of  endocarditis,  iv.  586 
of  fatty  degeneration  of,  iv. 
589 


;,  symptoms  of  fatty  infiltra- 
tion of,  iv.  590 
of  fibroid  disease  of,  iv.  590 
of  hydatids  of,  iv.  582 
of  hypertrophy  of.  iv.  598 
of  rupture  of,  iv.  611 
of  thrombosis  of,  iv.  614 
of  valvular  disease,  iv.  604 
of  wounds  of,  iv.  616 
syphilitic  disease  of  the,  iv.  601 
tachycardia,  iv.  596 
thrombosis  of  (heart  clot),  i  v.  614 
topographical  anatomy  of,  ii.  819 
transposition  of,  vii.  707 
treatment  of  abscess  of,  iii.  572 
of  aneurism  of,  iv.  582 
of  dilatation  of,  iv.  618 
of  displacements  of,  iv.  585 
of  endocarditis,  iv.  587 
of  fatty  degeneration  of,  iv. 

589 
of  fatty  infiltration  of,  iv. 

590 
of  fibroid  disease  of,  iv.  591 
of  hydatids  of,  iv.  582 
of  hypertrophy  of,  iv.  598, 

609 
of  irritable,  iv.  598 
of  rupture  of,  iv.  611 
of  strain  of,  iv.  614 
of  valvular  diseases,  iv.  609 
of  wounds  of,  iv.  616 
trichina  spiralis  in,  iv.  588 
tuberculosis  of.  iv.  602 
tumors  of.  iv.  693 
valvular  disease  of.  iv.  602 
combined,  iv.  609 
dyspnoea  in,  iv.  610 
etiology,  iv.  602 
prognosis  of,  iv.  609 
treatment  of,  iv.  609 
weak,  iv.  597 
work  of  the.  iii.  109 
wounds,  i.  670;  iv.  615;  vii.  758 
Heart-block,  viii.  540 
Heart-bum,  vii.  494 
Heat,  absorption  of,  by  air,  i.  148 
action  of,  on  cow's  milk,  v.  821 
animal,  ii.  558,  and  see  Calorim- 

etry  and  Temperature 
as  a  cardiac  stimulant,  iv.  624 
as  a  counter-irritant,  iv.  624 
as  a  diaphoretic,  iii.  433;  iv.  628 
as  a  disinfectant,  iii.  496 
as  a  haemostatic,  iv.   478,   624, 

636 
as  an  aid  in  the  judgment  of  di- 
rection, iii.  498 
as  a  preservative  of  milk,  v.  839 
as  a  sedative,  iv.  624 
as  a  therapeutic  agent  in  ear  dis- 
eases, iii.  650 
centres  in  the  brain,  ii.  567 
coagulation  by,  iii.  160 
effects  of.  i.  149 

on  red  blood  corpuscles,  ii. 
625 
exhaustion  from,  iv.  619 
factors  influencing  the  effect  of, 

iv.  622 
germicidal  action  of,  iv.  333.  624 
methods  of  applying,  iv.  623 
necessary   for   vital  activity  of 

cells,  ii.  762 
production  of  and  dissipation  of, 
ii.  669 
centres  for.  ii.  567 
regulation  of,  ii.  568 


Heat,  production  of.  relation  to  size 
of  body,  ii.  569;  v.  767 

prostration  from,  iv.  619 

radiant,  effect  of,  iv.  623 

regulation  of,  and  body  tempera- 
ture, ii.  568 
physiology  of,  iv.  149 

sensation  of,  vii.  219 

therapeutics  of,  iv.  622 
Heat-stroke,  iv.  617 

cause  of  death  in,  iv.  619 

causes,  iv.  617 

cold  in,  iii.  195 

complications,  iv.  621 

definition,  iv.  617 

diagnosis,  iv.  621 

pathological  anatomy,  iv.  617 

pathology,  iv.  617 

prognosis,  iv.  621 

symptoms,  iv.  619 

synonyms,  iv.  617 

treatment,  iv.  621 
Heat  values  of  foods,  vi.  175 
Heating  of  dwellings,  iv.  758 

of  school -buildings,  70 

sanitary  inspection  of  apparatus 
for.  iv.  769 
Hebephrenia,  v.  101,  102 
Heberden's  nodosities,  i.  547;  iv. 

514;  vi.  970 
Hebotomy,  viii.  541 
Hebra's  contrivance  for  administer- 
ing a  continuous  bath,  vi.  549 

prungo,  vi.  771 

water-bed,  vi.  549 
Hectometre,  viii.  299    . 
Hedeoma,  vi.  650 

pulegioides,  vi.  550 
Hedera,  v.  288 

helix,  V.  238 

poetica,  v.  288 
Hederin,  v.  288 
Hed^  hyssop,  vii.  78 
Hedin's  hasmatocrit,  ii.  47 
Hedonal,  iv.  624 

as  a  hypnotic,  iv.  818 
Heel,  painful,  iv.  216;  viii.  527 
Hegar's  amputation  of  the  cervix 

uteri,  viii.  67 
Hegar's    operation   for    lacerated 

perineum,  vi.  312 
Hegar's  sigrn,  iv.  342 
Hehner's  test  for  formaldehyde  in 

milk,  V.  841 
Height  and  weight,   relative,   in 

childhood,  ii.  882 
Height  of  body  calculated  from  iso- 
lated parts,  ii.  540 
Heilbronn  Mineral  Springs,  iv. 

624 
Heintz  method  of  estimating  quan- 
tity of  uric  acid  in  urine,  viii.  85 
Heitzmann's  theory,  i.  760 
Helenin,  iii.  742 
Helicis  major  muscle,  i.  688 

minor  muscle,  i.  638 
Heliotropin,  vi.  638 
Helix,  i.  636 

variations  in  form  of,  i.  640 
Helix  aspera,  viii.  567 

hortensis,  viii.  567 

pomatia,  viii.  567 
Helixigenin,  v.  238 
Helixin,  v.  238 
Hellebore,  American,  iv.  626 

black,  ii.  703;  iv.  626 

false,  i.  127 

green,  iv.  625,  626 


810 


GENERAL  INDEX. 


H«art. 
Hepatitis. 


Hellebore,  poisoning  by,  iv.  626 

white,  poisoning  by.  iv.  626 
Helleborein,  iv.  626 

action  on  the  heart,  ii.  703 
Helleborin,  iv.  626 
Heller's  test  for  blood  pigment  in 

the  urine,  viii.  82 
Hellhofflte,  an  explosive,  vii.  911 
Helmet,  military,  v.  794 
Helmholtz's   ophthalmometer,   vi. 
864 

ophthalmoscope,  vi.  881 

resonator,  i.  614 
Helxninthocorton,  vi.  1 
Helmitol,  viii.  544 
Heloderma,  vi.  717 

horridum.  vi.  717 

suspectum,  vi.  717 
Helvellales,  iv.  281 
Hemeralopia,  ii.  18;  iv.  627 

and  nyctalopia,  iv.  627 

idiopathic,  iv.  627 

objective  signs  of,  iv.  627 

treatment,  iv.  628 
Hexniacardius,  vii.  679 
HemiansMthesia,  causes  of,  i.  286 

hysterical,  i.  288;  iv.  884 
Hemxanopsia,  ii.  818;  iv.  628 

bilateral,  iv.  680 

homonymous,  iv.  680 
nasal,  iv.  680 
temporal,  iv.  680 

heteronymous,  iv.  628 

homonymous,  iv.  628 

nasal,  iv.  628 

symptom  of  brain  diseases,  iv. 
681 

temporal,  iv.  628 

unilateral,  iv.  630 
Hemiathetosis,  i.  600 
Hemiatrophy  of  the  face,  viii.  448 

progressive,  viii.  448 

of  the  tongue,  vii.  798 
Hemicrania,  vii.  697 
Hemicranin,  iv.  681 
Hemidesmus,  iv.  681 

indicus.  i.  665;  iv.  681 

radix,  iv.  681 
Hemihypertrophy,  facial,  viii.  450 
Hemileuca  maia,  v.  167 
Hemiopia,  iv.  628 
Hemiple^a,  iv.  681 

causes,  iv.  681 

hand  in,  iv.  582 

hysterical,  iv.  638 

infantile,  iv.  582,  688 

manifestations,  iv.  681 

organic,  iv.  681 

permanent,  iv.  682 

seat  of  lesion,  iv.  682 

spinal,  vii.  872 
Henuptera,  v.  155 
Hemisystole,  vi.  801 
Hemlock,  iii.  288 

pitch,  vi.  639 

poison,  iii.  288;  vi.  702 

poisoning  by,  viii.  544 
Hemorrhage,  iv.  688 

acupressure  in,  i.  104 

after  amputation,  i.  245 

after  tooth-extraction,  vii.  668 

after  uvulotomy,  viii.  109 

arrest  of,  iv.  475.  634 

by  acupressure,  i.  104 

by  cold.  iv.  686 

by  compression,  i.  536 

by  heat.  iv.  686 

by  haemostatics,  iv.  478 


Hemorrhage,   arrest    of,    by  iron 
salts,  V.  229 

by  ligature,  iv.  684;  see  also 
under  Arteries 

by  pressure,  iv.  685 

by  styptics,  iv.  478 

by  suprarenal  preparations, 
vi.  412 

by  suture,  iv.  685 

by  the  cautery,  iv.  686 

by  torsion,  iv.  685 
arterial,  iv.  683 
as  a  cause  of  death,  i.  666 
blindness  following,  ii.  12 
capillary,  iv.  688 
cautery  in,  iv.  686 
cerebral,  ii.  241 

and  brain  tumor,  diagnosis 
of.  ii.  449 

diagnosis,  ii.  244 

etiology,  ii.  241 

insanity  following,  v.  94 

in  whoopinff-cough,  viii.  808 

patholo^cal  anatomy,  ii.  241 

prognosis,  ii.  245 

surgical  treatment  of.  ii.  428 

symptomatology,  ii.  242 

treatment,  ii.  245 
cold  in,  iv.  686 
complicating    whooping-courii, 

viii.  808 
compression  in  the  arrest  of,  i. 

586 
consequences  of.  iv.  684 
constitutional  treatment  of,  iv. 

684 
effects  of,  upon  the  blood,  ii.  278 ; 

iv.  684 
following  amputation,  i.  289, 246 

shot  injuries,  iv.  447 

shot  injuries,   primary,  iv. 
440 

shot  injuries,  treatment,  viii. 
24 

tonsillotomy,  vii.  819 
from  bone.  iv.  686 

the  nose,  vi.  127,  295;  and 
see  Epistastis 
general  treatment  of,  iv.  476,  684 
haBmostatics  in.  iv.  479 
heat  in.  iv.  686 
in  brain  surgery,  ii.  408 
in  fracture  of  the  skull,  iv.  569 
in  haemophilia,  iv.  473 
in  idiopathic  anaemia,  i.  278,  276 
in  jaundice,  v.  246 
in  myelogenous  leukaemia,  v.  499 
interstitial,  iv.  478 
in  the  etiology  of  epilepsy,  iii. 

849 
in  the  orbit,  vi.  400 
in  the  spinal  cord.  vii.  849 
into  the  adrenals,  vii.  566 
into  the  labyrinth,  iii.  601 
into  the  pericardial  sac,  iv.  472 
into  the  pituitary  gland,  vi.  640 
into  the  thoracic  duct,  vii.  745 
into  the  vitreous,  viii.  267 
in  tracheotomy,  vii.  840 
intramuscular,  vi.  26 
iron  in  the  arrest  of,  v.  229 
leucocytosis  after,  v.  492 
ligature  in,  iv.  634;  see  also  un- 
der Arteries 
local  arrest  of.  iv.  635 
meningeal,  vii.  852 
ocular,  iv.  98 
oesophageal,  vi.  389 


Hemorrhage  of  the  adrenals  in  the 
new -bom,  vi.  280 
of  the  chorion,  iii.  58 
of  the  choroid,  iii.  69 
of  the  new-bom,  vi.  280 
of  the  omentum,  vi.  868 
pancreatic,  vi.  464 
pathology  of,  iii.  128 
phicental,  iii.  58,  888 ;  vi.  650 
post-partum,  iv.  786 
prevention  of,  in  amputation,  1. 

238 
primary,  in  gunshot  wounds,  iv. 

440 
prophylactic  treatment,  iv.  684 
renal,  v.  861 
retinal,  vi.  955 
secondary,  iv.  688 ;  viii.  689 
spinal  meningeal,  vii.  852 
styptics  in,  iv.  478 
subconjunctival,  iii.  250 
suprarenal  preparations  in,  iv. 

412 
symptoms  of,  iv.  684 
torsion  in.  iv.  685 
transfusion  after,  iv.  686 
umbilical,  iv.  280 
under  the  nails,  vi.  98 
uterine,  iv.  786 ;  see  also  Menor- 
rhagia and  Metrorrhagia 
tampon  for,  viii.  177 
venous,  iv.  683 

Wyeth's  method  of  compretsion 

in  hip-joint  amputations,  i.  686 

Hemorrhagic  diathesis,  iv.  478; 

and  see  Bcemophilia 
Hemorrhagic  infarct,  iii.  122;  iv. 

868 
Hemorrhoidal  plexus,  vii.  679 
Hemorrhoids,  i.  891 
after-treatment,  i.  392 
cautery  in  the  treatment  of,  i. 

892 
cold  in,  iii.  194 
external,  i.  891 
injection  in  the  treatment  of,  i. 

892 
in  pregnancy,  iv.  846 
intemal,  i.  891 
ligature  in  the  treatment  of,  i. 

392 
oesophageal,  vi.  838;  viii.  216 
operation  by  clamp  and  cautery, 

i.  892 
treatment  of,  i.  891 
Hemp,  Indian,  ii.  647 
Henbane,  iv.  687;  and  see  Hyoseya- 
mmt 
poisonous,  i.  610;  vi.  710 
Hen  flea,  v.  155 

Henle's  fenestrated  membrane,  ii.  91 
layer,  viii,  686. 
loop.  V.  310 
Henna,  iv.  688 
Henotannic  acid,  iv.  688 
Henocque's  haematoscope,  11.  68 
Henpuye,  iv.  638 
Hepatic  colic,  difTerentiated  fh>m 

intestinal  colic,  iii.  197 
Hepatic  diseauses,  effect  of,  upon 

metabolism,  v.  771 
Hepatic  extract,  vi.  416 
Hepatic  veins,  anomalies  of,  viii. 

207 
Hepaticodiaphragmaticus  mus- 
cle, vi.  61 
Hepatitis,  v.  531 ;  and  see  Liver,  ab- 
sceesof 
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Hepatitis  apostematosa,  v.  530 

Hernia,  clinical  varieties,  iv.  666 

Hernia,  strangulated,  differentiated 

extrinsic,  v.  581 

congenital,  iv.  665 

from  intestinal  colic, 

ilL 

intrinsic,  v.  531 

umbilical,  iv.  678 

197 

suppurative,  v.  580 

diaphragmatic,  iii.  434;  iv.  665, 

mechanism,  iv.  667 

from  arterial  infection, v.  531 

683 

treatment,  iv.  668 

of  biliary  origin,  v.  582 
of  portal  origin,  t.  581 

acquired,  iii.  434 

taxis  for,  iv.  668 

congenital,  iii.  434 

contraindications  to,  iv. 

668 

per  extensionem,  v.  852 

direct  inguinal,  iv.  671 

dangers  of,  iv.  668 

primary,  v.  581 

epigastric,  iv.  680 
etiology,  iv.  665 

traumatic  ventral,  iv.  681 

secondary,  v.  581 

trusses  for,  iv.  683 

Hepatization,  gray,  vi.  678 

exciting  causes,  iv.  666 
femoral,  iv.  676 

umbilical,  iv.  678;  viii.  6 

red,  vi.  678 

classes  of,  iv.  678 

Herbage,  poisonous,  iv.  705 

anatomy  of,  i.  9 ;  iv.  676 

ventral,  iv.  680 

Herb-juioe  cure,  the,  at  Meran,  v. 

occurrence  of,  iv.  677 

vesical,  iv.  682 

• 

748 

results  of  operations,  iv.  678 

Hemies  par  grlissement,  iv.  683 

Herbs,  fresh,  tinctures  of,  v.  789 

treatment,  iv.  677 

Herniotomy,  iv.  669 

Hereditary  ataxia,  vii.  847 

Fowler's  method  of  radical  cure, 

Heroin,  iv.  684 

Heredity,  iv.  688 

and  immunity,  iv.  664 

iv.  675 

as  an  expectorant,  iv.  52 

Gordon's  method  of  cure,  iv.  678 

Herpes,  iv.  684 

and  infections,  iv.  663,  664 

Halsted's  method  of  radical  cure, 

catarrhalis  comeae,  iii.  285 

and  insanity,  v.  65,  69 

iv.  674 

circinatus.  iv.  8 

and  intoxications,  iv.  668 

herniotomy,  iv.  669 

cornea*,  iii.  285 

and  mutilations,  iv.  668 

indirect  inguinal,  iv.  671 

genitalis,  iv.  685 

and  neuropathies,  iv.  664 

infantile,  iv.  672 

idiopathica  corncie,  iii.  285 

and  overdevelopment,  iv.  668 

umbilical,  iv.  679 

in  pregnancy,  iv.  847 

and  reduction  and  synapsis,  vi. 

inflamed,  iv.  666 

iris,  iv.  8 

870 

inguinal,  i.  7;  iv.  669 

of  the  eyelids,  iv.  117 

as  a  cause  of  cretinism,  iv.  892 

anatomy,  iv.  669 

of  the  throat,  vi.  591 

as  a  cause  of  insanity',  v.  28 
as  a  factor  of  organic  evolution, 

diagnosis,  iv.  672 

of  the  tongue,  vii.  796 

post-operative  treatment,  iv. 

of  the  vulva,  iv.  685 

iv.  24 

676 

praeputialis,  iv.  685 

as  a  form  of  motion,  iv.  645 

radical  cure  of,  iv.  672 

produced  by  salicvlic  acid. 

iii. 

data  of,  in  pathology  of  insanity, 

treatment,  iv.  683 

422 

V.  36 

internal,  iv.  665 

progenitalis,  iv.  685 

definition  of.  iv.  688 

interstitial  hernia,  iv.  672 

diagnosis    of.    from    chan- 

effects of.  iv.  659 

in  the  linea  alba,  iv.  680 

croid,  ii.  797 

familial,  iv.  660 

in  the  linece  semilunares,  iv.  681 

simplex,  iv.  684 

individual,  iv.  660 

in  the  lineae  transvenwR,  iv.  681 

zoster,  i.  456;  iv.  686 

racial,  iv.  659 

irreducible,  iv.  666 

and      eczema,     differential 

specific,  iv.  659 

ischiatic,  iv.  682 

diagnosis  of,  iii.  715 

influence  of,  in  parthenogenesis. 

kelotomy,  iv.  669 

comeae,  iii.  285 

vi.  515 

Kocher*s  method  of  radical  cure, 

frontalis,  iv.  117 

in  gigantism,  viii.  461 

iv.  674 

supraorbital,  iv.  117 

in  its  relation  to  the  development 

Lucas  Championnidre's  method 

on  arm  and  forearm,  i. 

456 

of  morbid  states,  iv.  659 

of  radical  cure,  iv.  675 

ophthalmicus,  iv.  117 

in  paresis,  v.  87 

lumbar,  iv.  681 

Herpetic  fever,  iv.  685 

in  relation  to  consumption,  iii. 

Mace  wen's  method    of    radical 

Herpetomonas,  viii.  643 

- 

264 

cure,  iv.  676 

Hesperetin,  iii.  127 

law  of  ancestral,  iv.  642 

mechanical  treatment,  iv.  683 

Hesperidin,  ii.  514;  iii.  127;  v. 

482 

phenomena  of,  iv.  640 

oblique  inguinal,  iv.  671 

Hesse's  ai^imratus  for  air  anah 

rsis. 

theories  of,  iv.  644 

obstructed,  iv.  666 

viii.  44 1 

Hering^s  theory  of  color  sensation, 

obturator,  iv.  681 

Nahrstotf  ileyden  agar,  viii. 

415 

viii.  245 

of  the  appendix  vermiformis,  iv. 

Heterochromia,  v.  218 

Hermann's  hardening  fluid,  iv.  708 

682 

Heterochronie,  iv.  807 

modification  of  Fleraming's  hard- 

of the  bladder,  i.  790;  iv.  682 

Heterolysin,  viii.  472 

ening  fluid,  iv.  707 

of  the  cord,  iv.  678 

Heterophoria,  vii.  533 

Hermaphroditic  malformations, 

of  the  large  intestine,  iv.  682 

Heterophyes,  vii.  870 

vii.  711 

of  the  meninges,  ii.  233 

heterophyes,  vii.  870 

Hermaphroditism,  iv.  711 

of  the  ovary,  iv.  682;  vi.  432; 

Heteroptera,  v.  160 

bilateral,  vii.  711 

viii.  163 

Hetocresol,  iv.  688 

false,  vii.  712 

of  the  pelvic  outlet,  iv.  682 

Hetoform,  iv.  688 

lateral,  vii.  711 

of  the  pregnant  uterus,  iv.  349 

Hetol,  iv.  688 

true,  vii.  711 

of  the  uterus,  viii.  78,  85 

Heuchera,  i.  206 

unilateral,  vii.  711 

of  the  ventricles  of  the  larynx, 

aniericana,  i.  206 

Hermophenol,  iv.  665 

v.  436 

HewitVs  mouth  prop,  iii.  12 

Hernia,  iv.  665 

predisposing  causes,  iv.  665 

nitrous  oxide  and    oxygen 

ap- 

acquired,  iv.  665 

purse-striug  method  of  cure  of, 

paratus,  iii.  20 

adult  umbilical,  iv.  679 

iv.  678 

nitrous  oxide  inhaler,  iii.  19 

anatomical  varieties,  iv.  669 

radical  cure  of  inguinal,  iv.  672 

Hexamethylenediamin,  ptomain. 

associated  with  uudt-sceuded  tes- 

reducible, iv.  606 

vi.  7H5 

ticle,  iv.  675 

reduction  eu  manse,  iv.  669 

Hexam  ethylene- tetramine , 

iv. 

Bassini's  method  of  cure,  iv.  672, 

sliding,  iv.  682 

246;  viii.  60;  and  8<^e  i'n>trojH 

n 

677 

slipped,  iv.  082 

Hexapoda,  v.  158.  160 

Bloodgood's  method  of   radical 

strangulated,  iv.  667 

poisonous,  V.  160 

cure.  iv.  675 

anatomical  changes,  iv.  667 

Hexoses  in  urine,  viii.  38 

cerebri,  ii.  233;  iv.  61 

aspiration  in,  i.  580 

Hexvlamin,  ptomaYn.  vi.  785 
Hey's  method  of  tarsometarsal 

choice  of  methods  of  cure  for  in- 

causes of.  iv.  667 

am- 

guinal,  iv.  675 

classification,  iv.  668 

putatiou,  i.  256 

812 
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Hiatus  aorticuB,  i.  408 
Hibernating  animals,  blood  in,  ii. 

37 
Hiccough,  viii.  544 
Hicks'  method  of  version,  vi.  814 
Hides,  tanning  of,  regulations  for, 

vi.  333 
High  altitudes,  cases  suitable  for, 

iii.  354 
Highland  Springs,  Cal.,  iv.  688 
Highland  Springs,  Me.,  iv.  689 
Highmore,  sntrum  of,  vi.  104 
cystic  disease  of,  v.  248 
hydrops  of,  v.  248 
measurements  of,  viii.  240 
polypus  of,  V.  249 
suppuration  in,  v.  248 
Hill  and  Barnard's  sphygmome- 
ter, vi.  803 
Hill's  mercurial  gas  pump,  vi.  949 
Hip  disease,  v.  2(56.  268 
abscess  in,  v.  268 
and  congenital  dislocation  of  the 
hip,  differential  diagnosis,  v. 
271 
atrophy  in,  v.  267.  270 
attitude  in,  viii.  270 
deformity  in,  v.  268 

treatment,  v.  284 
determination  of  amount  of  de- 
formity, V.  269 
diagnosis  of,  v.  269 
differential  diagnosis  of  varieties 

of,  V.  271 
distortion  of  the  limbs  in,  v.  268 
distraction  in  the  treatment  of. 

V.  278 
extension  in  "the  treatment  of,  v. 

279 
fixation  in  the  treatment  of,  v. 

278 
limping  in,  v.  267 
muscular  stiffness  in,  v.  269 
night  cries  in,  v.  267 
pain  in,  v.  267,  270 
prognosis,  v.  268 
protection  in  the  treatment  of,  v. 

281 
swelling  in,  v.  270 
treatment,  v.  278 
tuberculous  osteitis,  v.  266 
Hip-joint,  iv.  689;  vi.  988 

amputation  at,  i.  264;  v.  284 
ankylosis  of.  i.  860 
arthritis  deformans,  of,  v.  278 
blood  supply  of,  iv.  69i2 
bursie  of,  ii.  525 
capsule  of,  iv.  691 
chronic  ostitis  of,  v.  266 
congenital  dislocation  of,  iv.  692 
diagnosed  from  coxa  vara, 

111.  309 
Lorenz  method  of  treating, 
iv.  695 
development  of,  iv.  690 
disease  of,  see  Hip  dueoie 
dislocations  of,  iii.  528 
congenital,  iv.  692 
drainage  of,  v.  294 
excision  of,  v.  288 
liability  of,  to  disease  or  injury, 

iv.  689 
ligaments  of,  iv.  690 
method  of  examining,  v.  269 
movements  of,  iv.  689 
nerves  of,  iv.  692 
relations,  iv.  689 
Tesection  of,  vi  986 


Hip -joint,  resection  of,  after-treat- 
ment, vi.  941 
history,  vi.  986 
indications,  vi.  986 
methods,  vi.  988 
results,  vi.  986 
synovitis  of  the.  v.  272 
Hippocamp,  ii.  179 
Hippocampus  major,  ii.  179 

development  of,  ii.  278 
Hippocratic  bath,  iv.  699 
fingers,  iv.  500 
succussion,  vi.  668 
Hippomane,  iv.  17 

maucinella,  poisonous,  vi.  699 
Hippospongia  equina,  vii.  480 
Hippuric    acid,    formation    of,   in 
body,  V.  772 
in  urine,  v.  318:  viii.  46 
Hirschsprung's  disease,  viii.  464 
Hirsuties,  iv.  807 
Hirudinea,  iv.  700 
Hirudo,  iv.  701 
decora,  iv.  702 
niedicinalis,  iv.  701 
nipponica,  iv.  701 
officinalis,  iv.  701 
troctina,  iv.  701 
Hiss'  plate  medium,  viii.  415.  708 

tube  medium,  viii.  415,  708 
Histidin,  i.  68 
Histogenesis,  iv.  649 
Histological  technique,  iv.  708 
aniline  dyes,  iv.  721 
artificial  digestion  of  tissues,  iv. 

712 
double  staining,  iv.  721 
metallic  impregnations,  iv.  722 
methods  of  applying  reagents, 
iv.  704 
of  decalcification,  iv.  710 
of  dissociation,  iv.  710 
of  embedding,  iv.  717 
of    fixing,    hardening,    and 

preserving,  iv.  706 
of  injecting,  iv.  728 
of  making  sections,  iv.  712 
of  mounting,  iv.  727 
of  staining,  iv.  718 
of  studying  living  and  fresh 
tissue,  iv.  708 
special  stains,  iv.  722 
Histon  in  urine,  viii.  88 

test  for,  viii.  88 
Histotherapy,  vi.  409 
Hives,  see  Urticaria 
Hoarseness,  v.  415 
Hob-nailed  liver,  v.  544 
*<  Hoche,"  plan  of  the.  vi.  164 

ventilation  of  the,  vi.  164 
Hodenpyl's  method  of  section  cut- 
ting, iv.  713 
Hodge's  obstetric  forceps,  vi.  812 
Hodgen's  splint,  iv.  264 
Hodgkin's  disease,  ii.  648 ;  iv.  728 ; 
V.  668 
anatomical  characters,  iii.  691 
definition,  iv.  728 
diagnosis,  iv.  780 
differentiated  from  leukaemia,  v. 

503 
etiology,  iv.  728 
extract  of  bone  marrow  in,  vi. 

414 
history,  iii.  691 
pathology,  iv.  729 
prognosis,  iv.  781 
symptoms,  iv.  729 


Hodgkin's  disease,  synonyms,  iv. 
728 

the  blood  in,  ii.  69 

treatment,  iv.  781 
HofEk-Schede  appliance,  modified, 

for  correction  of  scoliosis,  v.  464 
Hoffinann's  anodyne,  i.  861;  iy. 

13 
Hog  apple,  see  Podophyllum 
Hog  cholera,  detection  of,  v.  727 
Hogs,  diseases  among,  detection  of, 

V.  727 
Holarrhena,  iv.  782 

antidysenterica,  iv.  782 
Holland,  food  adulteration  in,  iv. 
166 

Pharmacopceia  in,  vi.  585 
Hollyhock,  v.  686 
Holoacardius,  vii.  679 
Holocain,  iv.  732 
Holorachischisis,  vii.  695 
Holzin,  iv.  246 
Holzinol,  iv.  246 
Homatropine,  iv.  732 

as  a  mj'driatic,  vi.  70 
Homburg,  (Germany,  iv.  782 
Homicide  and  suicide,  probabili- 
ties between,  in  case  of  poisoning, 
vi.  692 
Homines  pilosi,  iv.  807 
Homochelidonine,  alpha,  ii.  760 

beta,  ii.  112,  760 
Homocinchonidine,  iii.  92 
Homocresol,  iv.  425 
Homoeosis,  viii.  184 
Homogamy,  iv.  33 
Homogentisuric  acid  in  urine,  viiL 

47 
Homologous  organs,  as  an   evi- 
dence of  evolution,  iv.  21 
Homosexuality,  v.  134 
Homotypes,  viii.  184 
Honduras  bark,  ii.  706 
Honev,  iv.  733:  v.  736 

adulteration  of,  iv.  181 

a  form  of  medicine,  v.  786 

of  rose.  iv.  733;  v.  786 
Honthin,  iv.  733 
Hoof-and-mouth  disease,  iv.  788 
Hooklets,  echinococcus,  v.  541 
Hooping-cough,     see      Whooping^ 

cough,  viii.  306 
Hopea  mierantha,  iii.  852 

splendida,  iii.  352 
Hopkins'    method    of    estimating 
quantity  of  uric  acid  in  urine, 
viii.  36 

rongeur  forceps,  ii.  407 
Hops,  iv.  735 

difference  between  lupulin  and- 
V.  609 
Hordeolum,  iv.  119 
Horehound,  iv.  736 
Horion,  v.  11,  and  see  Influenza 
Horn,  Politzer's  metallic,  iii.  632 
Hornet,  bald-faced,  v.  168 
Horn's  Spring,  iv.  786 
Horns,  cutaneous,  iii.  292 

of  the  eyelids,  iv.  106 

of  the  penis,  vii.  177 
Homy  changes,  iii.  291 

excrescence,  iii.  292 
Horse,  hsmolymph  glands  of,  iv. 

468 
Horse-chestnut,  ii.  514 
Horse  flesh  as  food,  v.  727 
Horse-flies,  v.  165 
Horseradish,  iv.  787 
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Horseslioe  tourniquet* 
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Horseshoe  tourniquet,  i  289 

Huntington's  chorea,  v.  101 
Hunyadi  Janos  Spring,  Austria, 

Hydrate,  ferric,  with  magnesia,  ▼. 
225 

Horsley's  instrument  for  tixing  the 

liflsure  of  Rolando,  ii.  408 

viii.  544 

Hydrate  of  iron,  v.  225 

method  of  brain  localization,  ii. 

Huppert's  test  for  acetone  in  the 

and  magnesia,  v.  225 

402 

urine,  i.  67 

of  magnesia,  v.  672 

Hospital  cars,  vi.  836;  vii.  855 

for  bile  pigments,  viii.  60 

of  potassium,  vi.  748 

Hospital,  field,  i.  474 

Hura,  iv.  17 

Hydrencephalooele,  ii.  288,  411 

Hospital  gangrene,  iv.  807 

Hurthle's  spring  manometer,  iii. 

Hydriodic  acid,  iv.  775 

Hospital,  isolation,  iv.  284 

98 

ether,  iv.  14 

Hospital  phagedena,  iv.  807 

Hutchinson's  spirometer,  vi.  947 

Hydroa,  iv.  8,  776 

Hospital  ships,  iv.  787 

syphilitic  teeth,  vii.  654 

vacciniforme,  iv.  776 

in  England,  iv.  745 

Huts  for  soldiers,  v.  811 

Hydrobilirubin,  i.  755 

in  the  United  States,  iv.  787,  745 

Huxham's  tincture,  iii.  89 

Hydrobromic  acid,  iv.  776 

medical  otflcers,  duties  of,  iv.  748 

Huxley's  layer  of  hair,  viii.  686 

as  a  hypnotic,  iv.  817 

nurses  on,  iv.  744 

Hyalin,  iv.  771 

Hydrobromic  ether,  iv.  18 

officers  of.  iv.  740 

Hyaline  bodies,  iv.  773 

Hydrobromide  of  quinine,  iii.  90 

of  the  United  States  army,  iv. 

cartilage,  ii.  704 

Hydrocele,  vii.  185 

787 

changes  in  pancreas,  vi.  464 

abdominal,  vii.  187 

the  Aid,  iv.  789 

Hyaline    degeneration,    iii.    895, 

bilocular,  vii.  187 

the  Bay  State,  iv.  789 

896;  iv.  771 

complications,  vii.  186 

the  Missouri,  iv.  788 

causes  of,  iv.  778 

congenital,  vii.  186.  187 

the  Olivette,  iv.  789 

locations,  iv.  772 

diagnosis,  vii.  186 

the  Relief,  iv.  787 

of  connective  tissue,  iv.  772 

idiopathic,  viL  185 

Hospital  tents,  v.  810 

of  lymph  nodes,  v.  660 

mfantile,  vii.  187 

Slunson's.  v.  810 

of  omentum,  vi.  859 

haguinal,  vii.  186 

Hospital  wards,  amount  of  air  re- 

of placenta,  vi.  615 

of  the  canal  of  Nuck,  viii  98 

quired  in,  ii.  661 

of  veins,  viii.  209 

of  the  spermatic  cord,  vii.  187 

contagious,  ii.  661 

Hyaline  deposits,  iii.  896 

symptomatic,  vii.  185 

lying-in,  ii.  661 
surgical,  ii.  661 

Hyalitis,  viii.  265 

symptoms,  vii.  186 

asteroid,  viii.  266 

treatment,  vii.  186 

Hot-air  treatment  of  fractures, 

punctata,  viii.  266 

varieties,  vii.  186 

iv.  256 

suppurative,  viii.  266 

Hydrocephalocele,  ii.  288 

Hot  Borate  Sprint,  iv.  746 

Hot  Springs,  Bath  County,  Va., 

Hyaloid  artery,  persistent,  viii.  265 

occipital,  ii.  288 

Hyaloid  canal,  viii.  265 

Hydrocephalus,  see  Idiocy,  hifdnh 
cejmalie 

iv.  746 

opacity  of  the  walls  of,  viii.  265 

Hot  Springs,  Fall  Biver  County, 

Hyaloid  membrane,  viii.  265 

acute,  ii.  481 

8.  D.,  iv.  748 

Hyaloplasm,  ii.  761 

aspiration  in,  i.  581 

Hot  Springs,  Garland   County, 

Hyaloserositis,   multiple  progres- 

chronic, iv.  777 

Ark.,  iv.  748 

sive,  viii.  504 

congenital  and  acquired,  iv. 

Hot  Springs,  ttadison  County, 

Hydatid  c^sts,  ii.  789 

N.  0..  iv.  749 
Hot  Sulphur  Springs,  Col.,  iv.  750 

kyphosis  due  to,  v.  878 

definition  of,  iv.  777 

of  the  heart,  iv.  582 

diagnosis,  iv.  779 

"Hottentot  apron,"  the,  viii.  168 

of  the  kidney,  v.  844 

duration,  iv.  779 

Hot  water  to  heat  houses,  iv.  760 

of  the  liver,  v.  589 

etiology,  iv.  777 

internal  and  external,  iv.  777 

House,  see  Habitations 

of  the  pericardium,  vi.  568 

House,   sanitary  inspection    of, 

iv.  768 

Hydnaceas,  iv.  285 

morbid  anatomy,  iv  778 

Hydnocarpus  anthelmintica,  ii. 

of  adolescents  or  adults,  iv. 

House  sanitation,  iv.  750 

803 

779 

Howard  Springs,  Lake  County, 

Hydnum  caput  ursi,  iv.  286 

prognosis,  iv.  779 

Cal.,  iv.  770 

coralloides,  iv.  286 

symptoms,  iv.  778 

Howard     Springs,     Lauderdale 

erinaceus,  iv.  286 

theories  concerning,  iv.  777 

County,  Ala.,  iv.  770 
Howard's  method  of  artificial  res- 

imbricatum, iv.  286 

treatment,  iv.  779 

repandum,  iv.  286 

congenital,  iv.  777;  vi.  280 

piration,  i.  560 

Hydracetin,  iv.  778 

diagnosed  from  brain  tumor,  iL 

Howship's  lacunas,  ii.  119 

Hydradenoma,  not  identical  with 

449 

Hubbard  Springs,  iv.  770 

colloid   degeneration  of  the  skin, 

external,  iv.  777 

Hudson  Hot  Springs,  iv.  770 

iii.  200 

internal,  iv.  777 

Huefher's  apparatus  tor  estimation 

Hydramins,  ptomaYns,  vi.  786 

neonatorum,  vi.  280 

of  urea.  viii.  84 

Hydramnion,  i.  227;  iv.  778 

Hydrochinon,  iv.  788 

Humerus,  dislocatious  of,  iii.  517 

Hydramnios,  iv.  773 

Hydrochloric  acid,  iv.  780 

fractures  of,  iv.  260 

diagnosed  from   ovarian  tumor, 

action  of,  on  the  tissues,  i.  71 

Humidity    an   element  of  climate. 

VI.  489 

as  a  caustic,  ii.  757 

iii.  142 

Hydrangea,  iv.  774 

as  a  germicide,  iv.  338 

of  health  resorts,  iv.  564 

arborescens,  iv.  774 

as  a  vesicant,  iii.  804 

relation  to  temperature,  iii.  142 

Hydrangin,  iv.  774 

burns  from,  ii.  520 

Humulus  lupulus,  iv.  785 

Hydrargyro-iodo-hsemol,  v.  280 

in  the  stomach,  function  of,  iii. 

Hungary,  Pharamcopa^a  in,  vi.  581 

Hydrargyrum,  see  Mercury 

472 

Hunger,  a  cause  of  headache,  iv. 

cum  creta,  v.  750 

origin  of,  vii.  96 

549 

Hydrarthros,  v.  261 

in  the  urine,  viii.  52 

in  diabetes  mellitus,  iii.  428 

Hydrarthrosis,  v.  261 

post-mortem  appearances  in  poU 

sensjxtiou  of.  vii.  120 

Hydrastin,  iv.  775 

soning  by,  i.  661 

Hunter's  canal,  vii.  788 

Hydrastine,  iv.  775 

toxicology  of,  i.  71 

depressor,  iv.  464 

Hydrastinine,  iv.  775 

Hydrochloric  ether,  iv.  13 

Hunter's  Hot  Springs,  iv.  771 

hydrochlorate,  iv.  775 

Hydrochloride  of  quinine,  iii.  90 

Hunter's  method  of  treatment  for 

Hydrastis,  iv.  774 

Hydrocyanic  acid,  iv.  780 

aneurism,  i.  828 

canadensis,  iv.  774 

action  of,  on  heart,  v.  23 

Hunter's  Pulaski  Alum  Springs, 

.lezjc'usis.  iv.  775 

analysis,  in  poisoning  by.  iv.  788 

V.  771 

Hydrate,  ferric,  v.  225 

detection  of,  post-mortem,  iv.  788 

814 
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Hyperostosis. 

Hydrocyanic    acid,    experimeDts 

Hydroxide  of  potassium,  vi.  748 

Hyoscyamine  sulphate,  iv.  795 

with.  iv.  781 

of  sodium,  vii.  256 

Hyoscyamus,  iv.  687 

inlialation  of,  symptoms  follow- 

Hydroxylamine,  iv.  792 

album,  iv.  688 

ing,  iv.  782 
lethal  dose,  iv.  788 

hydrochloride,  iv.  792 

niger,  iv.  637 

Hydrozone,  iv.  787 

Hyeres  and  Costebelle,  iv.  798 

poisonous,  i.  610 

medico-legal  questions  in  poison- 

Hyperacousis, iii.  608 

ing  by,  iv.  785 

Hygiene,  military,  iv.  792 

Hyperasmia,  v.  551 

physiological  effects  of,  iv.  781 

alcohol,  iv.  805 

active,  v.  551 ;  viii.  545,  551 

poisonous  effects  of,  iv.  781 

antiscorbutics,  iv.  808 

as  a  therapeutic  agent,  viii.  545 

post-mortem  appearances  in  poi- 

barracks, iv.  807 

as  precursor  ot  cystitis,  i.  798 

soning  by,  i.  663:  iv.  788 

bathing,  iv.  816 

Bier's,  viii.  545 

statistics  of  poisoning  by,  iv.  781 

beverages,  iv.  804 

cerebml,  ii.  368 

symptoms  of  poisoning  by,  iv. 

camps,  iv.  809 

constriction,  viii.  550 

782 

clothing,  iv.  792 

headache  in,  iv.  549 

tests  for,  iv.  784 

food.  iv.  798 

mechanical,  v.  551 

therapeutics  of,  iv.  780 

foot  covering,  iv.  795 
general  considerations,  iv.  817 

of  chorion,  iii.  53 

toxicology,  iv.  781 

of  choroid,  iii.  64 

treatment  of  poisoning  by,  iv. 

guard  duty,  iv.  815 

of  conjunctiva,  iii.  240 

788 

gymnastics,  iv.  816 

of  liver,  v.  551 

Hydrocyanic  ether,  iv.  786 

habitations,  iv.  708 

of  lungs,  V.  591 

Hydrofluoric  acid,  iv.  786 

head  covering,  iv.  794 

of  oesophagus,  vi.  888 

in  the  urine,  viii.  53 

marching,  iv.  814 
rations,  iv.  799 

of  omentum,  vi.  858 

Hydrogen  as  a  germicide,  iv.  888 

of  placenta,  iii.  58 

in  diagnosis  of  penetrating  ab- 
dommal  wounds,  v.  190 

setting-up,  iv.  815 

of  retina,  vi.  958 

tents  and  camps,  iv.  809 

of  striated  muscle,  vi.  26 

Hydrogen  dioxide,  iv.  786 

underclothing,  iv.  795 

passive,  v.  551 ;  viii.  545 

as  a  germicide,  iv.  888 

uniform,  iv.  798 

pathology  of,  iii.  120 

in  facial  infection,  i.  460 

water,  iv.  804 

suction,  viii.  547.  552 

Hydrogen  peroxide,  iv.  786 

weight    of    equipments,  arms, 

Hjrperadstnesia,  vii.  117 

Hydrogen,  sulphuretted,  as  ger- 

etc., iv.  797 

in  hysteria,  iv.  881 

micide,  iv.  886 

Hygiene,  naval,  vi.  154 

in  insanity,  v.  51 

Hydromeningocele,  ii.  288 

climatic  conditions,  vi.  178 

ocular,  i.  582 

Hydronephrosis,  i.  88;  v.  857 

clothing,  vi.  180 

of  larynx,  v.  427 

Hydropericardium,  iv.  787 

environment,  vi.  178 

of  mamma,  ii.  478 

anatomic  alterations,  iv.  787 

examination  of  recruits,  vi.  180, 

of  nipple,  ii.  478 

etiology,  iv.  787 

187 

of  pharynx,  vi.  605 

physical  signs,  iv.  787 

food,  vi.  171.  179 

Hyperchlorhydria,  vii.  500 

prognosis,  iv.  788 

introductory,  vi.  154 

Hyperemesis   of  pregnancy,  iv. 

symptoms,  iv.  787 

rations,  vi.  171 

345 

treatment,  iv.  788 

subjective  conditions,  vi.  179 

Hyperidrosis,  ii.  486;  iv.  796 

Hydroperitoneum,  i.  568 

the  sick,  vi.  187 

Hyperisotonic  solutions,  viii.  417 

Hydrophobia,    vi.    880;    and   see 

ventilation,  vi.  155 

Hyperkeratosis,  iii.  291 ;  v.  807 

Hitbies 

water,  vi.  167 

eccentrica,  vi.  735 

dyspnoea  in,  iii.  580 

Hygiene  of  acclimatization,  i.  54 

flgurata  centrifuga  atrophicans, 

Hydrophone,  vii.  459,  460 

of  infancy,  iv.  859 

vi.  735 

Hydrophthalmus,  iv.  864 

of  insanity,  v.  78 

of  the  extremities,  v.  305 

Hydropic  degeneration,  iii.  894 

of  occupation,  vi.  816 

subungualis,  vi.  94 

of  muscle,  vi.  28 

Hygienic  treatment  of   infantile 

Hyperkinesis,  varieties  of,  iii.  275 

Hydropneumothorax,  vi.  667 

aiarrhcea.  iii.  446 

of  stomach,  vii.  502 

physical  signs  of,  vi.  668 
Hydrops,  vi.  834;  and  see  (Edema 

Hygroma,  iv.  704 

Hsrperleucocytosis,  v.  491 

congenitum  colli,  iv.  794 

Hypermetropia,  i.  56,^  582;  iv.  796; 

adiposus,  iii.  79 

Hygrophilia,  iv.  794 

vi.  77 

ascites,  i.  568 

spinosa.  iv.  794 

absoluta,  iv.  797,  800 

chylosus,  iii.  79 

Hymen,  vi.  568;  vii.  166 

acQuisita,  iv.  800 

and  emmetropia,  difference  be- 

of the  antrum  of  Highmore,  v. 

cysts  of,  iii.  851 

248 

Hymenolepis.  ii.  791 

tween,  iv.  796 

of  the  Icnee,  v.  278 

dirainuta.  li.  791 

aphakia,  iv.  808 

treatment,  v.  288 

murina.  ii.  791 

diagnosis  of,  iv.  801 

of  the  omentum,  vi.  859 

nana,  ii.  791 

facultativa,  iv.  799 

of  the  ventricles  of  the  brain,  iv. 

Hymenomycetes,  iv.  282 

fundus  of  eye  in,  vi.  873 

777 

Hymenoptera,  poisonous,  v.  167 

latens,  iv.  798 

Hydropsia  spuria,  vi.  887 

Hyofascialis  muscle,  vi.  45 

manifest,  iv.  798 

Hydroquinone,  iv.  788 

Hyoglossus  muscle,  anomalies  of, 

measurement  of,  iv.  801 

effect  of,  on  bodily  temperature. 

vi.  47 

objective    measurement  of,   iv. 

ii.  571 

Hyoid  bone,  vi.  198 

801 

in  the  urine,  viii.  44 

dislocations  of,  iii.  518;  iv.  794 

relativa,  iv.  799 

Hydrorrhoea,  vi.  114 

fractures  of,  iv.  794 

subjective  measurement  of,  iv. 

Hydrosalpinx,   pathology   of,  iv. 

Hyoscine,  iv.  795 

801 

135 

hydrobromate,  iv.  796 

treatment  of,  iv.  802 

Hydrostatic  test,  i.  678 

as  a  hypnotic,  iv.  818 

Hypernephroma,  iv.  805 
Hyperopia,  see  Hypermetropia 

Hydrotherapy,  iv.  788 

hypodermatic  use  of,  iv.  820 

in  chronic  diHcases,  iv.  792 

toxic  action  of.  iv.  795 

Hsrperosmia,  vi.  181 

in  insanity,  v.  78 

Hyoscyamina,  iv.  796 

Hyperostosis,  vi.  425,  569 

Hydrothionflemia,  an  auto-intoxi- 

Hyoscyamine, iv.  795 

circumscribed,  vi.  669 

cation,  i.  645 

as  a  hypnotic,  iv.  818 

in  syphilis,  ii.  128 

Hydrous  wool  fat,  v.  405 

effect  of,  on  body  temperature. 

of  the  external  auditory  canal, 

Hydroxide  of  iron,  v.  225 

U.  571 

iii.  620 

of  magoMium,  v.  672 

hydrobromate,  iv.  795 

of  the  mastoid  process,  iii.  682 

815 
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Hyperostosis  of  the  skull,  vi.  274 
of  the  upper  jaw,  v.  350 

Hyperphalan^ism,  iv.  494 

Hyperplasia,  iv.  809;  and  see  Hy- 
pertrophy 
compensatory,  iv.  810 
general  considerations,  iv.  810 
lymphadenoid,   in    status    lym- 

phaticus,  vii.  447 
of  the  bronchial  slands,  v.  729 
of  the  lymph  nodes,  v.  662 
of  the  omentum,  vi.  360 
of  the  spleen,  vii.  426 

Hyperpnoea,  vi.  951 

Hyperpyrexiaj  iv.  620 

Hypersuscejptibility,  viii.  354 

Hyperthyroidism,  viii.  417 

Hypertonic  solutions,  viii.  417 

Hypertrichosis,  iv.  807:  vii.  717 

Hvpertrophic    cirrhosis   of  the 
liver,  V.  646 

H3rpertrophic  elongation  of  cer- 
vix uteri,  viii.  65 

Hypertrophic  rhinitis,  vi.  119 

Hypertrophjr,  iv.  809 
acquired,  iv.  809 
causes  of,  iv.  809 
compensatory,  iv.  809 
intrinsic,  iv.  809 
laborers',  iv.  810 
numerical,  iv.  809 
of  Luschka's  tonsil,  iii.  613 
of  non-striated  muscle,  vi.  39 
of  striated  muscle,  vi.  27 
of  the  adrenals,  vii.  567 
of  the  arteries,  ii.  96 
of  the  bladder,  i.  768 
of  the  cervix  uteri,  viii.  65 
of  the  clitoris,  viii.  162 
of  the  fingers,  iv.  498 
of  the  hand,  iv.  498 
of  the  heart,  ii.  822:  iv.  591 
of  the  labia  minora,  viii.  162 
of  the  lachrymal  glands,  v.  394; 

vi.  406 
of  the  larynx,  v.  419 
of  the  mamma,  iL  472 
of  the  nails,  vi.  93 
of  the  cEsophagus,  vi.  343 
of  the  ovary,  vi.  433 
of  the  parathyroids,  vi.  507 
of  the  pituitary  gland,  vi.  640 
of  the  placenta,  vi.  651 
of  the  prepuce,  i.  722 
of  the  prostate,  vi.  762 
of  the  veins,  viii.  209 
of  the  vulva,  viii.  162 
quantitative,  iv.  809 
true.  iv.  809 

Hyperuresis,  iv.  731 

Hsrpholoma,  iv.  286 
suhlateritium.  iv.  285 

Hsrphomycetes,  i.  720 

Hypnol,  iv.  811 

Hypnone,  iv.  811 

Hypnosis,  iv.  811 

Hypnotic  states,  iii.  261 

Hsrpnotics,  iv.  813 

indications  for,  iv.  813 
in  insanity,  v.  72 
mode  of  action,  iv.  813 

Hypnotism,  i.  648:  iv   811 
history  of,  iv.  811 

Hypoblast,  iv.  337 

Hypochlorites  of  lime  and  soda, 
germicidal  action  of,  iv.  333 

Hypochondriasis,  v.  130;  and  see 
Inaanity,  hypochondriacal 


Hsrpoderma  bo  vis,  v.  152 

lineata,  v.  152 
Hypodermatic    medication,    iv. 
818;  V.  735 
advantages  of,  iv.  821 
disadvantages  of,  v.  735 
Hypodermatic  syringe,  iv.  819 
Hypodermoclysis,  iv.  822 
indications  for,  iv.  822 
in  shock,  vii.  202 
quantity  of  fluid  to  be  used,  iv. 

822 
technique,  iv.  823 
Hypogastric  lymphatic  glands, 

V.  640 
Hypogastric  plexus,  v.  640;  vii. 

578 
Hyx>oglossal  nerve,   iii.   318;    iv. 
823 
paralysis  of  muscles  supplied  by, 

iv.  823 
pathology,  iv.  828 
physiology,  iv.  823 
Hypoisotonic  solutions,  viii.  417 
Hsrpoleucocytosis,  v.  491, 498;  and 

see  Leucopenia 
Hsrpomania,  v.  123 
Hypophalan^ism,  iv.  492 
Hypophosphites,  iv.  824 

of  iron.  v.  227 
Hypophysin,  vi.  413 
Hypophysis  =  pituitary  body,  ii. 

165 
Hyx>ophysis  cerebri,  vi.  639 
Hypoplasia,  i.  140,  606 

of  heart  and  vascular  system,  i. 

140 
of  uterus,  viii.  77 
vascular,  ii.  95 
Hypopyon,  iii.  287 
Hypopyon  keratitis  as  a  cause  of 

blindness,  ii.  10 
H3rposecretion  of  gastric  juice, 

vii.  503 
Hypospadias,  vii.  174,  709 

in  the  female,  viii.  161 
Hsrpostasis,  ante-mortem,  cause  of, 
iii.  121 
external,  ii.  536 

evidence  of  death,  ii.  586 
post-mortem,  ii.  536;  iii.  121 
Hsrposulphites,  vii.  557 
H3rpotonic  solutions,  viii.  417 
H3rpotrichosis,  vii.  717 
Hyssop,  V.  879 

hedge,  vii.  78 
Hyssopus  officinalis,  v.  379 
Hysterectomy,  iv.  825 

abdominal,  for  cancer  of  cervix 

uteri,  viii.  92 
after-treatment,  iv.  830 
ca'lio-.  iv.  825 
combined,  iv.  830 
complications,  iv.  830 
history  of.  iv.  825 
indications  for.  iv.  825 
koljH)-,  iv.  828 
kolpo-coelio-,  iv.  830 
vaginal,    for  cancer    of    cervix 
uteri,  viii.  90 
Hysteria,  iii.  261 ;  iv.  831 :  and  see 
Inmnity,  Jiysterical 
acoustic,  hearing  in.  iii.  608 
anjesthcsia  in.  i.  283;  iv.  882 
circulatorv  disturbances  in,  iv. 

88:5 
clinical  history  of,  iv.  831 
convulsions  in,  iv.  832 


Hysteria,  definition,  iv.  881 

diagnosis  of,  iv.  884 

dyspnoea  in,  iii.  580 

effect  of  **  damages  "  in,  vi.  289 

electrical  treatment  of,  ii.  658 

etiology,  iv.  881 

excretory  disturbances  Id,  iv.  888 

hand  in,  iv.  532 

headache  in,  iv.  548 

hyperjEsthesia  in,  iv.  881 

major,  iv.  881 

mental  condition  in,  iv.  888 

minor,  iv.  831 

motor  disturbances  in,  iv.  882 

paralysis  in,  iv.  832 

prognosis,  iv.  884 

secretory  disturbances  in,  iv.  888 

sensory  disturbances  in,  iv.  831 

traumatic,  vi.  240 

treatment,  iv.  834 
Hysterical  lesions  of   upper  ex- 
tremity, i.  472 
Hysterical  spine,  vii.  889 
Hysterionica,  iv.  415 

Baylahuen,  iv.  415 
Hystero-catalepsy,  ii.  717 
Hystero-epilepsy,  iv.  883 

Ibit,  iv.  885 
Ice,  see  CoUl 

for  soldiers'  use,  v.  805 

purer  than  the  water  from  which 
it  is  formed,  viii.  277 
Ice  applications,  iii.  194 
Ice  bag,  iv.  790 
Ice  calorimeter,  ii.  561 
Ice  cream,  poisoning  by,  iv.  189 
Iceland  moss,  vi.  1 
Icene,  vi.  755 
Ichor,  i.  46 
Ichthalbin,  iv.  885 
Ichthargan,  iv.  885 
Ichthoform,  iv.  885 
IchthyocoUa,  v.  234 
Ichthyol,  iv.  835 

albuminate,  iv.  835 

silver,  iv.  885 
Ichthyomethia  piscipula,  iii.  550 
Ichtyosis,  iii.  291 :  iv.  886 

anerine  des  scrofuleux,  v.   807; 
and  s(m;  Keratosis  pilaris 

diagnosed  from  seborrho^a.  vii. 
89 

diagnosis  of,  iv.  888 

fcpt^lis,  iv.  840 

follicularis.  v.  306;  and  see  Kera- 
Um'n  foUiculariit 

hystri.x.  iv.  887 

palmaris,  v.  304;  and  see  Kera- 
Uxiernui  palmare 

plantaris,  v.  304;  and  see  Kera- 
tvdenna  plautare 

sebacea.  vii   87 
IchthyotoxisuA as,  iv.  188 
Icterus,  V.  244;  and  see  Jaundice 

after  hemorrhages,  v.  247 

akathectic,  vi.  483 

catarrhalis,  iv.  289 

diffusion,  vi.  488 

drowsiness  in,  iii.  560 

ex  cmotione,  v.  247 

gastro-duodenalis,  iv.  289 

gravis,  v.  536 

inanition,  v.  247 

neonatorum,  iv.  856;  v.  246;  H 
280 

psychicus,  v.  247 

simplex,  ?v.  289 
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Icterus,  spasticus,  v.  247 

syphiliticus,  v.  247 
Idaho,     requirement    for    medical 

practice  in,  iv.  48 
Idaho  Hot  Springs,  iv.  840 
Idan-Ha  Spring,  iv.  841 
Ideas,  compulsive,  v.  181;  and  see 
hisanity,  eomptUsive 
fixed  and  insistent,  in  insanity, 

V.  48 
flight  of.  V.  121 
imperative,  v.  181 
paraplegia  dependent  upon,  vi. 
499 
Identification  of  charred  bodies, 

i.  674 
Idiocy,  V.  145 

amaurotic  family,  v.  150;  vi.  968 
diagnosis,  v.  148 
diplegic,  V.  149 
epileptic,  v.  149 
etiology,  v.  146 
hemiplegic,  v.  149 
hydrocephalic,  v.  148 
microcephalic,  v.  148 
Mongolian,  diagnosed  from  cre- 
tinism, iv.  895 
paralytic,  v.  149 
pathology,  v.  146 
prognosis,  v.  151 
resulting  from  consanguinity  of 

the  parents,  iii.  257 
sensorial,  v.  150 
symptoms,  v.  147 
traumatic,  v.  150 
treatment,  v.  151 
Idiopathic  catalepsy,  ii.  716 
Idioplasm,  iv.  647 
Idiosyncrasy,  iv.  841 

dosage  modified  by,  iii.  551 
in  regard  to  drugs,  iv.  842 
Idiotisme,  v.  101 ;  and  see  Dementia 

praeox 
Igasuric  acid,  vi.  808 
Igaasol,  iv.  842 
Iffnatia,  iv.  848 
Ifoo-colitis,  acute,  in  children,  iii. 

444 
neothoraoopagus,  vii.  868 
Ileum,  V.  185 
Ilex  paraguensis.  v.  718 

verticillata,  i.  170 
Hiac  artery,  circumflex,  anomalies 
of,  i.  584 
common,  anomalies  of,  i.  528 

compression  of,  i.  587 
external,  anomalies  of,  i.  584 

compression  of,  i.  587 
internal,  anomalies  of,  i.  535 
Hiac     lymphatic     gUmds    and 

plexus,  V.  640 
Hiac  regions,  i.  11 
Hiac  veins,  anomalies  of.  viii.  206 
Hiacus  minor  muscle,  vi.  56 
Hiacus  muscle,  anomalies  of,  vi. 
56 
superficial,  vi.  56 
HicinesB,  i.  428 
nio-capsularis  muscle,  vi.  56 
nio-inguinal  nerve,  vii.  786 
Hio-lumbar  neuralgia,  vi.  247 
Hio-tibial  band  of  the  fascia  lata, 

vii.  737 
nium,  vi.  587 

development  of,  vi.  548 
dislocation  of  femur  on  dorsum 
of.  iii.  524 
Illegitimacy,  viii.  248 

Vol.  viii.— 52 


ni-humor,  transitory,  in  epileptic 

insanity,  v.  99 
IUicium\  i.  358 

anisatum,  i.  858 

rcligiosum,  i.  858 

verum,  i.  358 
Illinois,  history  of  yellow  fever  in, 
viii.  588 

requirement  for  medical  practice 
in,  iv.  48 
''Illinois,"  ventilation  of  the,  vi. 

164 
Illuminating  agents,  characteris- 
tics of  chief,  iv.  761 
Illuminating  gas,  ii.  663 

action  of,  on  economy,  ii.  664 

effect  of,  on  foetus,  vi.  279 

poisoning  by,  ii.  668 
Illusions,  v.  46 

as  symptom  of  insanity,  v.  46 
Images,  formation  of,  in  the  eye, 

iv.  85 
Imbecility^  v.  145 

diagnosis,  v.  148 

etiology,  v.  146 

moral,  v.  136 

pathology,  v.  146 

prognosis,  v.  151 

symptoms,  v.  147 

treatment,  v.  151 
Immobilization  of  limb  by  plaster- 

of-Paris,  iii.  558 
Immunity,  iv.  843,  872 

acquired,  iv.  843 

and  heredity,  iv.  664 

inherited,  iv.  846 

natural,  iv.  846 

relation  of  phagocytosis  to,  vl. 
579 

specific,  iv.  845 

theories  of,  iv.  845 

variation  in,  iv.  848 
Immunization,  viii.  584 

methods  of,  viii.  445 
Impacted  cenimen,  iii.  614 
Impacted  firactures,  iv.  248 
Impaction,  fsecal,  iii.  204 
Imperforation,    i.    603;    and    see 

Atresia 
Imperial  draught,  vi.  745 

drink,  how  to  make,  iii.  456 
Impetigo,  iv.  846 

contagiosa  of  the  auricle,  iii.  606 

diagnosed  from  eczema,  iii.  715 
from  smallpox,  vii.  250 
Implantation  cone,  vi.  285 
Implantation  metastasis,  v.  778 
Implantation  of  ureters,  viii.  14 
Impotence,  i.  420;  vii.  192 

irritable,  i.  420 

nervous,  i.  420;  vii.  192 

organic,  i.  420:  vii.  192 

paralytic,  i.  420 

psychical,  i.  420 

symptomatic,  vii.  192 
Impregnation,  iv.  847 

after  the  menopause,  ii.  800 
Impulses,  morbid,  v.  138 
Impulsions,  v.  48 

in  insanity,  v.  48 
Inactive  alpha  -  amido-isobutyl- 

acetic  acid,  ptomal'n,  vi.  788 
In-and-in  breeding  of  animals, 

iii.  258 
Inanition  in  insanity,  v.  71 
Incapacity,  civil,  iii.  127 
Incisor  teeth,  vii.  646 
Inclusion  cysts,  iii.  849 


Incomipatibility,  medicinal,  iv.  858 
Incontinencto  of    urine,   viii.  578; 
and  see  Enuresis 

pyloric,  vii.  503 

seminal,  vii.  192 
Incubator    infants,   statistics    of, 

vi.  752 
Incubators,  vi.  749:  viii.  428 
Incudo-tympanic  joint,  iii.  586 
Incus,  i.  617;  iii.  585 

removal  of  the,  iii.  672 
Index,  in  study  of  variations,  viii 
184 

cranial,  vii.  280 

occipital,  ii.  275 

parietal,  ii.  275 

pelvic,  vi.  541 

sacral,  vi.  586 
India,  Pharmacopoeia  in,  vi.  582 
India-rubber,  vi.  1002 
Indian  apple,  see  Podophyllum 
Indian  cannabis,  ii.  647 
Indian  com,   toxic  effect   of,  see 

PflUgra 
Indian  hemp,  ii.  647 
Indian  physic,  v.  212 
Indian  Mineral  Springs,  iv.  854 
Indian  poke,  iv.  625 
Indian  Springs,  Butts  County, 

Ga.,  iv.  854 
Indian  Springs,  Martin  County, 

Ind.,  iv.  856 
Indian  Territory,  requirements  for 

medical  practice  in,  iv.  48 
Indiana,  food  and  drug  adulteration 
in,  iv.  174 

requirement  for  medical  practice 
in,  iv.  48 
Indiana    Mineral   Springs    and 

Mud  Baths,  iv.  855 
Indianapolis,  Indiana,  iv.  855 
Indican  in  urine,  v.  774 ;  viii.  44 

tests  for,  viii.  45 
Indigestion,  vii.  492 

causes,  vii.  492 

diarrhoea  from,  iii.  439 

dysentery  from,  iii,  568 

headache  from,  iv.  547 

nervous,  treatment  of,  vi.  258 

symptoms,  vii.  498 

treatment,  vii.  497 
Indigo  concretions,  iii.  286 

wild,  iv.  855 
Indirect  necrosis,  vi.  201 
Individual,  the,  in  heredity,  iv.  660 
Indole,  ptomain,  vi.  789 

germicidal  action  of,  iv.  333 
Indoxyl  in  urine,  viii.  44;  and  see 
indican 

potassium  sulphate,  see  Indican 
Indusium,  ii.  184 
Industrial  poisoning  by  arsenic, 

viii.  348 
In^,  vii.  541 
Infancy,  iv.  855 

anatomical     and    physiological 
characteristics  of.  iv.  856 

circulation  in,  iv.  857 

definition  of,  iv.  855 

dentition  in,  iv.  855 

development  of  senses  and  men- 
tal faculties,  iv.  858 

digestive  tract  in,  iv.  857 

faeces  in,  iv.  858 

feeding  in,  iv.  859 

growth  in,  iv.  858 

hemiplegia  in,  iv.  683 

hygiene  in,  iv.  859 

8ir 
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InliEUicy,  mortality  in,  iv.  859 

Infection  to  avoid,  v.  879 

Inflammation  of  the  periosteum* 

pulse  in,  iv.  857 

Infectious  diseases,  acute,  diet  in, 

vi.  419 

respimtion  in,  iv.  857 

iii.  461 

of  the  peritoneum,  see  Perii&niti$ 

Infant  foods,  preparation  of,  iii.  446 

relation    between    delirium 

of  the  pituitary  gland,  vi.  640 

Infant  foods,  patented,  iv.  866 

and,  iii.  399 

of  the  placenta,  iii.  58 

amounts  to  be  given,  iv.  867 

communicability  of,  iv.  871 

of  the  salivarv  glands,  vii.  18 

analysis  of,  iv.  867 

due  to  occupation,  vi.  820 

of  the  soft  palate,  viii.  107 

Infant  hy^ene,  iv.  859 

headache  in.  iv.  548 

of  the  stomach,  see  Gastritis 

Infant  mortality,  iv.  859;  viii.  251 

in  military  service,  ii.  572 

of  the  thymus  gland,  v.  729 

effect  of  female  work  on,  vi.  821 

joint  complications  in,  v.  265 

of  the  umbilicus,  viii.  6 

of  high  birth  rate  on.  viii.  251 

notification  of,  vi.  296 

of  the  upper  jaw,  v.  247 

of  intemperance  and  poverty 

Inferior  constrictor  of  pharynx 

of  the  ureter,  viii.  11, 14;  and  see 

on,  viii.  251 

muscle,  anomalies  of,  vi.  47 

Vreterttts 

Infanticide,  i.  672:  viii.  619 

Inferior    hypogastric    plexus,    vii. 

of  the  urethra,  viii.  17;  and  see 

Infantile  bronchitis,  vi.  684 

578 

Urethritis 

colic,  iii.  198 

mesenteric  plexus,  vii.  578 

of  the  uvula,  viii.  107;  and  see 

diarrhoea,  iii.  448 

Inferior      lon^tudinal      sinus, 

Uculitis 

eczema,  iii.  720 

anomalies  of,  viii.  204 

of  the  vagina,  viii.  168 ;  and  see 

paralysis,  iv.  683:  see  also  Pa- 

Inferior  oblique  accessory  mus- 

Va^finitis 

rcUysis,  infantile  gptiuU 

cle,  vi.  48 

of  the  veins,  ^iii.  210;  and  see 

scorbutus,  vii.  81 

Inferior  petrosal  sinus,  anomalies 

Pfilebitis 

diagnosis,  vii.  82 
etiology,  vii.  81 
pathology,  vii.  82 

of.  viii.  204 

of  the  vitreous,  viii.  265 ;  and  see 

Infiltrations,  iii.  894;  iv.  872 

Hyalitis 

calcareous,  vi.  575 

reparative  changes  in.  v.  8 

treatment,  vii.  82 

in  blood-vessels,  ii.  96 

serous,  v.  6 

Infantilism,  diagnosed  from  cretin- 

in capillaries,  ii.  98 

suppurative,  v.  6 

ism,  iv.  895 

fatty,  V.  517 

symptoms,  v.  1 

artificial  feeding  of,  iv.  861 

of  liver,  v.  550 

tissue  changes  in,  v.  2,  7 

fluid,  iv.  872 

uveal,  vii.  591 ;  and  see  Uveitis 

bronchopneumonia  in,  vi.  684 

inflammatory,  iv.  872 

Inflammatory  conditions  as  cause 

composition  of  faeces  of,  iv.  858 

leuktemic,  iv.  872 

of  extra  uterine  pregnancy,  iv. 

examination  of,  iv.  860 

of  the  cornea,  iii.  288 

55 

fracture  of  femur  in,  iv.  266 

parasitic,  iv.  878 

of  hand  and  fingers,  iv.  502 
Inflammatory  inflltration,  iv.  872 

growth  of,  iv.  418 

petrifying,  vi.  575 
syphilitic,  iv.  878 
tissue,  iv.  872 

incubator,  statistics  of.  vi.  752 

Inflation  cannula,  iv.  704 

inherited  svphilis  affecting  the 

Inflation  of  intestines,  in  obstruc- 

ear, iii.  684 

tubercular,  iv.  872 

tion,  V.  175 

pneumonia  in,  vi.  682 

tumor,  iv.  872 

of  middle  ear,  iii.  668 

premature,  vi.  747 

Inflammation,  v.  1 

Influenza  v.  11 

pseudoleukflemia  of,  vi.  772 

acute,  V.  10 

among  troops,  ii.  581 

purulent  conjunctivitis   in,   iii. 

amputation  for.  i.  827 

bacillus  of,  i.  697:  v.  13 

242 

bacteria  in,  v.  6 

bacteriology  of,  i.  698;  v,  18 

selection  of  a  wet-nurse  for,  viii. 

blood  changes  in,  v.  2 

complications  and  sequelse,  v.  16 

804 

causes,  v.  1 

diagnosis,  v.  16 

significance  of  crying  in,  iii.  834 

chemotaxis  in,  v.  8 

etiology,  v.  13 

trerttmcnt  of  colic  in,  iii.  198 

chronic,  v.  11 

in  the  new-born,  vi.  278 

Infarction,  iv.  868 

diapedesis  in,  iii.  482 

morbid  anatomy,  v.  14 

ana'mic,  iv.  868 

exudation  in,  v.  6 

of  the  pharynx,  vi.  592 

bilirubin,  iv.  808 

fibrinous,  v.  6 

parotitis  following,  vi.  612 

ciilciuni,  iv.  868 

hemorrhagic,  v.  6 

prevention  of,  v.  17 

carcinomatous  lyniphatic,  ii.  683 

leucocytosis  in,  v.  4*92 

prognosis,  v.  16 

chalk,  iv.  808 

new  formation  of  blood-vessels 

sputum  in,  vii.  433 

liaMnatoidin.  iv.  868 

in,  V.  9 

symptoms,  v.  14 

hemorrhagic,    iii.    122;    iv.   868; 
viii.  214 

of  Cowper's  glands,  iii.  306 

treatment,  v.  17 

of  tlie  arteries,  ii.  96 

vaccination  against,  v.  17 

melanin,  iv.  868 

of  the  bone,  vi.  418 

Infraction,  iv.  248 

of  the  chorionic  villi,  iii.  53 

of  the  bronchial  glands,  v.  587 

Infraspinatus  muscle,   anomalies 

of  the  heart,  iv.  579 

of  tlie  bursje,  v.  266 

of,  vi.  51 

of  the  lung,  v.  591 

of  the  chorion,  iii.  58 

Infundibulum  of  lung,  v.  580 

of  the  omentum,  vi.  358 

of  the  cornea,  iii.  284 

Infusions,  v.  736 

of  the  placenta,  iii.  54 

of  the  decidua,  iii.  389 

compound,  of  gentian,  iv.  828 

of  the  spleen,  vii.  427 

of  the  diaphragm,  iii.  435 

of  senna,  vii.  117 

uric  acid,  iv.  868 

of  the  lachrymal  gland,  v.  894 

of  basil,  i.  736 

in  the  new-born,  vi.  281 

of  the  lympli  nodes,  v.  660 

of  broom,  ii.  498 

Infection,  iv.  869 

of  the  mamma,  ii.  474 

of  cinchona  calasava,  iii.  89 

action  of,  on  body,  iv.  871 

of  the  mediastinum,  v.  732 

of  digitalis,  iii.  478 

and  heredity,  iv.  663,  664 

of  the  mouth,  viii.  487;  and  see 

of  elecampane,  iii.  742 

bacterial  excitant,  iv.  870 

Stotna  litis 

of  erigeron.  iv.  158 

communicability  of,  iv.  871 

of  the  mucous  membranes,  vi.  3 

of  evening  primrose,  vi.  755 

host,  iv.  870 

of  the  muscles,  vi.  30,  89 

of  fleabane,  iv.  158 

idiosyncrasy  in,  iv.  842 

of  the  nasal  mucous  membranes. 

of  horehound,  iv.  736 

immunity  from,  iv.  872 

vi.  109 ;  and  see  Wanitis 

of  jequirity,  v.  260 

inheritance  of,  iv.  660 

of  the  oesophagus,  vi.  339,  and 

of  juniper  berries,  v.  299 
of  koosso,  V.  377 

in  the  new-born,  vi.  277 

see  (Kmplia^itis 

leucocytosis  in,  v.  492 

of  the  omentum,  vi.  359,  861 

of  pennyroyal,  vi.  550 

portals  of  entry,  iv.  871 

of  the  ovary,  see  OopJioritis 

of  persimmon,  vi.  574 

protozoic,  iii.  416 

of  the  pericardium,  see  Pericar- 

of prunus  virginiana.  ii .  804 
of  ustilago,  viiL  64 

puerperal,  vi.  798 

ditis 
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Inftisoria,  viii.  686 

Ingals'     operation    for    deviated 

nasal  septum,  vi.  126 
Ingrrown  toe-nail,  v.  18 ;  vi.  98 
Ingruinal  canal,  iv.  824,  670 
Inguinal  hernia,  iv.  669 

mechanical  treatment  of,  iv.  688 

radical  cure  of,  iv.  672 
Inguinal  lymphatic  glands,   v. 
684 

extirpation  of,  vii.  178 
Inguinal  region,  anatomy  of,  i.  6 
Inguino-femoral  region,  anatomy 

of,  i.  8 
Inhalation  of  noxious  gases  as  a 
cause  of  asphyxia,  i.  576 

vocal  bands  in,  i.  451 
Inhalations,  v.  788 
Inhalers  for  administering  ansBS- 

thetics,  iii.  18 
Inheritance,  see  Heredity,  CorreUi' 
tion 

chemico- physical  theory  of,  iv. 
662 

direct,  iv.  689 

exclusive,  iv.  648 

particulate,  iv.  648 

uniparental,  iv.  648 

Weissmann's  theory  of,  iy.  661 
Inhibition,  v.  19 

cardiac,  v.  20 

comparative,  v.  19 

disturbance  of,  in  insanity,  v.  55 

historical,  v.  19 

of  movements  of  intestines,  v. 
24 

of  pain.  V.  25 

of  reflex,  v  24 

of  secretions,  v.  24 

of  stomach,  v.  24 

referred  to  cerebral  cortex,  v.  25 

vaso-motor,  v.  24 
Iniencephalus,  vii.  698 
Inion,  vii.  229,  288 
Injecting  cannulee,  iv.  726 
Injecting,  methods  of,  in  histo- 
logical technique,  iv.  728 
Injections,  hypodermatic,  iv.  818 

intravenous,  v.  198 

rectal,  v.  784;. and  see  Enemata 
Injuries,  a  cause  of  inflammation, 

V.  1 

amputation  for,  i.  285 

of  the  eye,  a  cause  of  blindness, 
ii.  11 

of  the  larynx,  v.  414 

of  the  muscles,  vi.  88 

of  the  nails,  vi.  98 

of  the  prostate,  vi.  757 

of  the  ureters,  viii.  18 

of  the  urethra,  viii.  15 

relation  of,  to  nervous  diseases, 
vi.  288 

requiring  amputation,  i.  285 
Ink  containing  arsenic,  poisoning  by, 

viii.  348 
In-knee,  see  Knock-kneey  v.  872 
Innervation,  v.  25 
Innominate  artery,  anomalies  of, 

i.  526 
Innominate  bone,  vi.  586 

development  of,  vi.  548 
Innominate  vein,  anomalies  of,  viii. 

202 
Inoculation  of  animals,  viii.  892 
Inorj^anic  murmur,  ii.  822 
Inosite  in  urine,  viii.  52 

tests  for,  viii.  52 


Inquest,  coroner's,  iii.  294 
Insane  as  witnesses,  v.  77 
care  of  the,  v.  71 
commitment  of,  by  civil  process, 

V.  75 
contracts  with  the,  v.  76 
examination  of  the,  v.  67 
general  paralysis  of  the,  see  Par- 

esi$ 
supervision  of  the   person  and 
property  of  the,  v.  76 
Insanity,  v.  25 

accessorv  causes  of,  v.  82 
acute  febrile  disturbances  in  re- 
lation to,  V.  85 
age  in  relation  to,  v.  80 
alcoholic,  v.  81 ;  and  see  Alcohol' 

ism 
alcoholism  a  factor  in,  v.  28 
among  troops,  ii.  614 
anxiety  in  relation  to,  v.  82 
autointoxications  in  relation  to, 

V.  84 
border  lines  of,  v.  64 
chorea  associated  with,  iii.  48 
choreic,  v.  100 
chronic  delusional,  v.  187 
circular,  v.  129 

civilization  in  relation  to,  v.  29 
civil  state  in  relation  to,  v.  80 
classification  of,  v.  25,  27 
climacteric,  v.  116 
climate  in  relation  to,  v.  80 
climatotherapv  in,  v.  78 
communicatea,  v.  185 
compulsive,  v.  181 
confusional,  v.  79 

clinical  history,  v.  79 
definition,  v.  79 
differential  diagnosis,  v.  81 
etiology,  v.  79 
of  toxic  origin,  v.  45 
primary,  v.  79 
prognosis,  v.  81 
secondary,  v.  79 
treatment,  v.  81 
consanguineous  marriages  in  re- 
lation to,  iii.  257 
constitutional  diseases  a  cause  of, 

V.  88 
contrary  sexual  instincts  in,  v. 

184 
convalescence,  v.  74 
dependent   on  cerebral   causes, 

V.  94 
definition,  v.  25 
degenerative,  v.  128 
dementia  preecox,  v.  101 
depressive  forms  of,  v.  121 
diagnosis  of,  v.  64 
direct  causes  of,  v.  84 
diseases  of  women  a  factor  in,  v. 

88 
drowsiness    accompanying,    iii. 

560 
education  in  relation  to,  v.  29 
electrotherapy  in,  v.  78 
epileptic,  v.  98 
etiology,  v.  27 
fear  in  relation  to,  v.  82 
feigned,  v.  68 
from  arrest  of  development,  v. 

145 
from  drucs,  v.  84;  see  Opium- 
ism, and  Cocainism 
general  paresis,  v.  69,  86 
definition,  v.  86 
diagnosis,  v.  91 


Insanity,  general  paresis,  etiology, 
V.  86 

pathology,  v.  92 

prognosis,  v.  92 

symptomatology,  v.  92 

treatment,  v.  93 
hereditary  predisposition  to,  v.  28 
hydrotlierapy  in,  v.  78 
hygienic  measures  in,  v.  78 
hypochondriacal,  v.  180 
hysterical,  v.  97 
impulsive,  v.  188 
in  childhood,  v.  80 
mania,  v.  128 
manic-depressive,  v.  120 

diagnosis,  v.  126 

etiology,  v.  125 

prognosis,  v.  127 

symptoms,  v.  121 

treatment,  v.  127 
marriage  in  relation  to,  v.  77 
masturbation  in,  v.  29 
medication  in.  v.  72 
medicolegal  aspects,  v. 74 ;  viii. 620 
melancholia,  v.  117 
mental  therapeutics  in,  v.  74 
moral,  v.  186 
myxcedematous,  v.  148 
nationality  in  relation  to,  v.  80 
of  old  age,  v.  82 
of  puberty  and  adolescence,  v. 
101 

atypical  forms,  v.  104 

descriptive  definition,  v.  101 

diagnosis,  v.  107 

etiology,  v.  106 

mild  and  simple  form,  v.  102 

pathological  anatomy,  v.  108 

premonitory  symptoms,  v. 
102 

prognosis  and  progress,  v. 
108 

severe       and     complicated 
forms,  V.  108 

statistics,  v.  107 

the  disease  process,  v.  105 

treatment,  v.  109 
of  the  neuroses,  v.  97 
organic,  v.  94 
paralysis  with,  v.  86;  and  see 

Paresis 
paralytic,  v.  94 
paranoia,  v.  187 
pathological  anatomy  of,  v.  40 
pathology  of,  v.  86 
physical  causes  of,  v.  88 

symptoms  of,  v.  61 
poisons  in  relation  to,  v.  84 
postepileptic,  v.  99 
predisposing  causes,  v.  28 
pre-epileptic,  v.  99 
presenile,  v.  110 
prognosis  of,  v.  68 
progressive  systematized,  v.  187 
psychical  causes  of,  v.  82 

symptoms  of,  v.  44 
puerperal,  v.  38,  141 
religion  in  relation  to,  v.  80 
senile,  v.  109,  111;  and  see  De- 
mentia, senile;  Confusion^ 
senile 

diagnosis,  v.  115 

etiology,  v.  114 

pathology,  v.  115 

prognosis,  v.  115 

treatment,  v.  115 

varieties,  v.  Ill 
sex  in  relation  to,  v.  80 
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InitaTiity,  simultaneous,  v.  135 
suicidal  tendency  in,  v.  70 

Intermediary  body,  viii.  588 

Intestinal  secretion,  disturbances 

Intermittent  fever,  v.  675 

of,  effect  on  metabolism,  v.  778 

suicide  in  relation  to,  v.  28 

diagnosis,  v.  676 

influence  of  sympathetic  system 

surgical  treatment  of,  v.  72 

masked,  v.  677 

on,  vii.  588 

symptomatolog)',  v.  43 

pathological  anatomy,  v.  675 
pharyngitis  in,  vi.  592 

Intestinal  surgery,  v.  176 

synonyms,  v.  25 
tnyreogenic,  v.  143 
thyroid-gland    preparations    in, 

Intestinal  ulceration,  in  bums,  ii. 

prognosis,  v.  677 

518 

prophylaxis,  v.  676 

Intestine,  action  of  cocaine  on  the. 

vi.  411 

symptoms,  v.  675 

iii.  158 

toxic,  V.  34 

treatment,  i.  378:  v.  676 

adenoma  of,  i.  112;  v.  188 

traumatic,  v.  85.  96 

Internal  abdominal  oblique  mus- 

anastomosis of,  by  Murphy  but- 

treatment of,  v.  71 

cle,  anomalies  of,  vi.  61 

ton,  iii.  206:  v.  180 

Insect  flowers,  v.  151 

Internal  capsule,  ii.  181 

lateral,  iii.  207;  v.  178,  180 

Insect  powder,  v.  151 

Internal  glands,  disturbances   in 

anatomy  of,  i.  13 

Insecticides,  arsenical,  poisoning 

secretion  of,  v.  774 

angioma  of,  v.  188 

by,  viii.  347 

relation  to  auto-intoxication,  v. 

anthrax  of,  i.  865 

Insects  in  nasal  cavities,  vi.  142 

775 

blood  supply  of,  v.  186 

parasitic,  v.  152 

theories  of  action  of,  v.  775 

calculi  in,  iii.  231 

poisonous,  V.  158 

Internal     intercostal     muscles. 

carcinoma  of,  ii.  636;  v.  188 

respiration  of,  vi.  945 

anomalies  of,  vi.  60 

condition  of  the,  in  diphtheria. 

Insolation,  iv.  617;  and  see  Heat 

Internal  jugular  vein,  anomalies 

iii.  484 

stroke 

of,  viii.  203 

development  of,  i.  181 

among  troops,  ii.  617 

ligation  and  exsection  of,  v.  712 

effect  of  salt  solutions  on,  viii. 

cause  of  insanity,  v.  35 
drowsiness  in,  iii.  560 

Internal  mammary  artery,  anoma- 

418 

lies  of,  i.  529 

enterectomy,  v.  174 

Insomnia,  v.  169 

vein,  anomalies  of,  viii.  202 

enterostomy,  v.  182 

causes  of,  v.  170 

Internal  pudic  artery,  vi.  566 

enterotomy,  v.  174,  183 

diet  in,  iii.  466 

anomalies  of,  i.  538 

extract  of.  vi.  416 

hydrotherapy  in,  iv.  792 

Internal  secretions,  vii.  101 

fibroma  of,  v.  188 

in  insanity,  v.  51,  71 

Interosseous  membrane  of  fore- 

fibromyoma of,  v.  188 

in  neurasthenia,  vi.  251 

arm,  iv.  248 

histology  of,  v.  182 

significance  of,  v.  169 

Interosseous  muscles  of  the  foot, 

hypertrophy     of     the    mucous 

treatment  of,  v.  170 

anomalies  of,  vi.  60 

membrane  of,  v.  187 

Inspection,  in  autopsy,  i.  651 

of  the  hand,  anomalies  of,   vi. 

impaction  of.  iii.  204 

in  examination  of  the  heart,  ii. 

55 

implantation  of,  lateral,  iii.  207 

819 

palmar,  of  the  thumb,  vi.  55 

inflammation  of,  see  Colitis,  Dys- 

of  food  and  drugs,  iv.  162 

Intcorosseous  nerve,  anterior,  in  the 

entei-yy  and  Enteritis 

of  meat,  v.  728 

forearm,  iv.  243 

injuries  of,  i.  18,  20 

of  railk.  V.  839 

posterior,  in  the  forearm,  iv.  243 

intussusception  of,  iii.  208 

sanitary,  of  buildings,  iv.  768 

Interparietal  fissure,  ii.  198 

invagination  of,  iii.  208 

Inspiration,  see  Besjnration,  vi.  944 

Inteipeduncular  space,  tumors  of, 

laparotomy,  v.  174 

cog-wheel,  ii.  817 

diagnosis,  ii.  447 

large,  anatomy  of,  i.  14 

interrupted,  ii.  817 

Interphalangeal   joint,    resection 

hernia  of,  iv.  682 

Inspissatio  sanguinis,  vi.  355 

of,  vi.  911 

histology  of,  v.  185 

Instep,  height  of,  in  dilferent  races. 

Interspinales  muscles,  anomalies 

measurements  of,  viii.  289 

iv.  191 

of,  vi.  60 

medication  of.  v.  734 

Instruction  of  deaf-mutes,  iii.  367 

Interstitial  tissue,  iii.  254 

movements  of,  v.  171 

Instruments,  sterilization  of,  i.  568 

Intertrigo,  iii.  709 

parasites  of.  vi.  501 

Insufficiency,  aortic,  physical  signs 

Intestin,  v.  170 

topographical   anatomy  of. 

of.  ii.  824 

Intestinal    absorption,   effect    of 

i.  183 

mitral,  physical  signs  of,  ii.  823 

euteroclysis  on,  iii.  833 

tumors  of,  diagnosed   from 

Insufflation  of  the   lun^,   Fell- 

Intestinal    auto-intoxication  us 

renal  tumors,  v.  329 

O'Dwyer  method  of,  iv.  142 

cause  of  insanity,  v.  34 

lavage  of.  iii.  832 

In8ula,*ii.  187,  202 

Intestinal  catarrh,  diarrh<jea  in,  iii. 

liponm  of,  v.  188 

Insular  fissare.  ii.  193 

440 

lymphatics  of,  v.  187.  637 

gyre,  ii.  193 

Intestinal  colic,  iii.  196 

malformations  of.  vii.  704,  705 

Insular  sclerosis,  viii.  491 

Intestinal  diseases  of  children. 

medication  of,  v.  734 

Intellect  in  childhood,  ii.  832 

diet  in,  iii.  459 

movements  of,  v.  170 

Intemperance  as  a  cause  of  insan- 

Intestinal dyspepsia,  diet  in,  iii. 

inhibition  of.  v.  24 

ity,  v.  34 

458 

mucous  polyps  of,  v.  187 

Intercalatum,  locus  niger,  ii.  163 

Intestinal  movements,  v.  170 

muscular  coat  of,  v.  170 

Inter  central  tissurc,  ii.  187 

iutlueuce  of  sympathetic  system 

new  growths  of.  v.  187 

gyre,  ii.  193 

on,  vii.  586 

nerves  of,  v.  187 

Inter  cerebral  fissure,  ii.  187 

Intestinal     obstruction     (surgi- 

obstruction of.  v.  172 

Intercostal  artery,  superior,  anom- 

cal), v.  172 

occlusion  of,  i.  604 

alies  of,  i.  529 

acute,  V.  172 

parasites  of,  vi.  501 

Intercostal     Ijrmphatic    glands 

chronic,  v.  172 

peristalsis  of,  v.  170 

and  plexus,  v.  644 

from  diverticula,  treatment  of, 

phvsiology   of,   see   Absorption^ 
JHgestion 

Intercostal  muscle,  vii.  748 

V.  175 

external,  anomalies  of.  vi.  60 

from  fiecal  accumulation,  treat- 

polypoid adenoma  of,  v.  188 

internal,  anomalies  of,  vi.  60 

ment  of,  V.  176 

sarcoma  of,  v.  188 

Intercostal  nerves,  vii.  752 

from   foreign  bodies,   treatment 

severed,  treatment,  v.  192 

Intercostal  neuralgia,  vi.  246 

of.  V.  176 

small,  anatomy  of,  i.  18 

Interdental  splints,  v.  253 

from  intussusception,  treatment 

bacteria  in,  iii.  85 

Interhemispheral  fissure,  ii.  187 

of,  V.  175 

histology  of,  v.  188 

Intermaxillary  bone,  treatment  of, 

from  volvulus,  treatment  of,  v. 

measurements  of,  viii.  280 

in  cleft  palate,  iii.  132 

175 

medication  of,  v.  784 

Intermedial  fissure,  ii.  193 

Intestinal  peristalsis,  v.  170 

parasites  of,  vi.  501 
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Intestine,  small,  secretion  of.  vii.  97 
tumors  of,  i.  85 
stenosis  of,  i.  604 
stricture  of,  v.  172 
suturing  of,  V.  176 
syphilitic  lesion  of,  vii.  628 
tne  law  of  the,  v.  171 
topographical  anatomy  of,  i.  188 
tuberculosis  of,  viii.  667 
tuberculous   infection   througlif 

viii.  699 
tumors  of,  i.  35 ;  v.  187 
villi  of,  v.  188 
volvulus  of,  iii.  204 
wounds  of,  V.  189 

contused,  v.  189,  191 
diagnosis,  v.  190 
gunshot,  V.  190 
incised,  v.  191 
lacerated,  v.  189,  191 
prognosis,  v.  198 
punctured,  v.  191 
symptoms,  v.  190 
treatment,  v.  191 
Intoxication,  acid,  viii.  848,  846 
alcoholic,  v.  81 
amaurosis,  ii.  18 
drug,  V.  84 

medico-legal  aspects  of,  v.  78 
of  the  neurone,  vi.  268 
Intracranial  abscess,  ii.  411 

growths,  symptoms  of,  ii.  485 
hemorrhage,  ii.  428 
tumors,  ii.  415 
wounds,  iv.  560 
Intranuclear  network,  ii.  761 
Intrapulmonary  pressure^  vi.  946 
Intrathoracic  pressure,  vi.  946 
Intravenous  injections,  v.  198,  785 
Intubation,  v.  195 

advantages  over  tracheotomy,  v. 

199 
care  and  feeding  after,  v.  199 
dangers  and  difficulties  of,  v.  198 
extraction  of  the  tube,  v.  196 
history  of,  v.  195 
insti-uments  for,  v.  195 
in  the  treatment  of  croup,  iii.  888 
method  of  inserting  the  tube,  v. 
196 
Intussusception,  iii.  208;  v.  199; 
and  see  Jutestimtl  obstruction 
acute,  v.  175 
causes  of,  v.  199 
chronic,  v.  175 
diarrhcra  in,  iii.  440 
diagnosis,  iii.  208 
enema  in,  iii.  835 
location,  v.  199 
prognosis,  v,  201 
symptoms,  iii.  203;  v.  199 
treatment,  iii.  208;  v.  200 
Inula,  iii.  742 

helenium,  iii.  742 
InuUn,  iii.  742 

Inunction  as  a  means  of  medica- 
tion. V.  735 
Invagination  of  the  intestine,  iii. 

203 
Inversion  of  uterus,  viii.  85 
Invert  sugar,  vii.  549 
Invertase,  an  enzyme,  iii.  848 
Invertin,  iii.  475,  843;  v.  201 
Involucrum,  vi.  420 
Involution  forms  of  bacteria,  i. 

681 
Involution  of  the  uterus,  viii.  98 
lodacetanilid,  v.  205 


lodamyl,  i.  267 
lodantifebrin,  v.  201,  205 
lodantipyrin,  v.  202 
Iodides,  v.  202 

medicinally  used,  v.  208 

mercuric,  v.  754 

mercurous,  v.  752 

methenyl,  v.  207 

of  iron,  v.  224 

saccharated,  v.  224 

of  lead,  V.  471 

of  rubidium,  vi.  1008 

of  silver,  vii.  215 

of  sulphur,  vii.  562 

of  zinc,  viii.  389 
Iodine,  v.  203 

antidotal  value  of,  i.  878 

as  an  antiseptic,  v.  204 

constitutional  effects  of,  v.  204 

germicidal  action  of,  iv.  383 

poisoning  by,  see  lodism,  v.  206 

therapeutics  of,  v.  204 

trichloride,  v.  205 

as  a  germicide,  iv.  388 
lodipin,  V.  205 
lodism,  V.  205 

symptoms  of,  v.  202 
Iodized  starch,  vii.  441 
lodochloroxychinoline,  viii.  238 
lodocresol,  vii.  860 
lodo-eugenol,  iv.  16 
Iodoform^  v.  207 

as  a  disinfectant,  i.  687 

germicidal  action  of,  iv.  838 

toxicological,  v.  208 
lodogallicin,  v.  209 
lodo-hasmol,  v.  230 
lodol,  V.  207,  209 

germicidal  action  of,  iv.  884 
lodomuth,  V.  209 
lodonafban,  v.  209 
Idonaphtol,  iii.  479 
lodonaphtol-beta,  v.  209 
lodophenaoetin,  v.  209;  vi.  607 
lodophenin,  v.  209;  vi.  607 
lodopyrin,  v.  202 
lodo-salicylic  acid,  v.  210 ;  vii.  9 
lodosulphateof  cinchonine,  v.  210 
lodothyrin,  vi.  410 
lodozen,  v.  210 

Ionization,  see  Disiociation  and  lorn 
Ions,  viii.  468 

antagonistic  action  of,  in  living 
tissues,  viii.  469 

importance  of,   in  biology  and 
physiology,  viii.  469 
in  therapeutics,  viii.  468 
lothion,  viii.  559 

Iowa,  requirement  for  medical  prac- 
tice in,  iv.  48 
Ipecac,  V.  210 

action  of.  v.  211 

adulterants  and  substitutes,    v. 
211 

as  an  emetic,  i.  370;  iii.  811 

as  an  expectorant,  iv.  49 

composition,  v.  211 

de-emetinized,  v.  212 

description,  v.  211 

false,  V.  212 

habitat,  v.  210 

history,  v.  210 

idiosyncrasy  for,  iv.  841 

North  American,  v.  212 

preparations  of,  v.  212 

use,  V.  212 
Ipecacuanha,  v.  210 
Ipecacuanhic  acid,  v.  211 


Ipomoea,  v.  240 

biloba,  iii.  275 

jalapa,  v.  240 

orizabensis,  iii.  276 

pandurata,  iii.  275 

simulans,  iii.  275 

turpethem,  iii.  275 
Iridaceas,  poisonous  plant  of,  vi.  694 
Iridectomy,  v.  212,  216 

history,  v.  213 

indications,  v.  214 

operation,  v.  212 

uses,  V.  214 
Irideremia,  v.  217 
Iridin,  i.  158;  vi.  417 
Irido-choroiditis   as    a   cause    of 
blindness,  ii.  12 

iridectomy  in,  v.  214 
Irido-cyclitis,  vii.  591 
Iridodesis,  v.  214 
Iridotomy,  v.  216 
Iris,  iv.  74 

absence  of,  v.  217 

anomalies  of,  v.  216 

arterial  circle  of  the,  iv.  74 

benign  tumors  of.  iv.  110 

coloboma  of,  v.  217 

cysts  of,  iv.  110 

^ranulomata  of.  iv.  110 

m  albinism,  v.  218 

inflammation    of,    v.    218;    see 
lHti$ 

injuries  to,  iv.  102 

malignant  tumors  of,  iv.  110 

melanoma  of,  iv.  110 

microscopical  anatomy  of,  iv.  77 

movements  of,  iv.  95 

nerves  of,  iv.  95 

pigmentation,   anomalies  of,  v. 
218 

sarcomata  of,  iv.  110 

teleangiectatic  tumors  of,  iv.  110 

traumatic  granuloma  of,  iv.  110 

tumors  of,  IV.  110 

wounds  of,  iv.  102 
Iris  (plant),  iv.  157;  vi.  417 

family,  see  Iridacea 

florentina,  vi.  417 

germanica,  vi.  417 

pallida,  vi.  417 

poisonous  plant,  iv.  704 

versicolor,  iv.  157 
Irish  moss,  vi.  1 
Irisin,  iv.  158 
Iritis,  V.  218 

as  a  cause  of  blindness,  ii.  10 

causes  of,  v.  218 

condylomatosa.  v.  219 

consequences  of,  v.  219 

diagnosis  of,  v.  218 

gummatosa,  v.  219 

iridectomy  in,  v.  214 

plastica,  v.  219 

serosa,  v.  219 

spongy,  V.  219 

suppurativa,  v.  219 

syphilitic,  v.  220:  vii.  620 

treatment  of,  v.  220 

varieties  of,  v.  219 
Iritomy,  v.  216 
Iron,  v.  221 

acetate  of,  v.  225 

albuminate  of,  v.  229 

alum,  V.  228 

and  ammonium,  citrate  of,  v.  226 
sulphate  of,  v.  228 
tartrate  of,  v.  226 

and  potassium,  tartrate  of,  v.  226 


821 


J^iatfl. 


GENERAL  INDEX. 


Iron  and  quinlDe,  citrate  of,  v.  226 

Isduemia,  pathology  of,  iii.  122 

IxodidsB,  i.  485 

and  strychniDe,  citrate  of,  v.  226 

Ischiatic  hernia,  iv.  682 

Ixtlan  Springs,  Xezico,  v.  289 

aDtidotal  value  of.  i.  373 

Ischiatic     notch,    dislocation    of 

as  a  pathological  pigment,  ▼! 

femur  into  the.  iii.  526 

Jaborandi,  v.  289 

635 

Ischio-calcaneos  muscle,  vi.  56 

Aracati,  v.  239 

basic  sulphate  of.  v.  228 

Ischio-cavemosiis  muscle,  anom- 

diaphoretic action  of,  iii.  433 

bitter  wine  of,  v.  226 

alies  of,  vi.  62 

Paraguay,  v.  239 

bromide  of,  v.  22^ 

Ischio-condyloid  muscle,  vi.  57 

Pemambuco,  v.  239 

by  hydrogen,  v.  223 

Ischio-flBmoral  muscle,  vi.  55 

Rio  Janeiro,  v.  289 

carbonate  of,  v.  223 

Ischiopagus  parasiticus,  vii.  688 

Jaborine,  v.  240 
Jacaranda,  ii.  704 

chlorideof,  iv.  382;  v.  227 

Ischio-rectal  abscess,  i.  894;  vi. 

as  a  germicide,  iv.  332 

564 

caroba,  ii.  704 

citrate  of,  v.  226 

Ischio-rectal  fossa,  vi.  564 

procera,  ii.  704 

compounds,  medicinal  properties 

Ischiothoracopagus,  vii.  683 

Jackson's  retractor,  iv.  828 

of,  V.  221 

Ischium,  vi.  537 

ventilating  grate,  iv.  759 
Jacksonville,  Florida,  v.  240 

dialyzed.  v.  228 

development  of,  vi.  548 

dust,  effect  of  inhaling,  ri.  824 

Ischl,  V.  233 

JafR§'s  test  for  indican  in  urine,  viiL 

eeneral  therapeutics  of,  v.  229 
bydrated  oxide  of.  v.  225 

Isinglass,  v.  284 

45 

American,  v.  234 

for  kreatinin  in  urine,  viii.  37 

with  magnesia,  v.  225 

Japanese,  see  Agar-agar 

Jalap,  V.  240 

hydrated  sesquioxide  of,  i.  373 

Russian,  v.  284 

compound  powder  of.  v.  241 

hydroxide  of,  v.  225 

Islandof^U,  ii.  202 

purgative  action  of,  vi  812 

hypophosphite  of,  v.  227 

Isoagglutinin,  viii.  534 

Jalapin,  vii.  44 

hyposulphite  of,  v.  227 

Iso-amylamin,  ptomain,  vi.  785 

Jamaica,  v.  241 

in  ansmia,  v.  229 

Isoanemonic  acid,  vi.  797 

Jamaica  dogwood^  iii.  550 

in  food,  i.  175 

Isoemodin,  ii.  515 

Jamaica  ginger,  iv.  852 

inorganic,  v.  .222 

Isohesperidin,  iii.  127 

Jambava,  v.  244 

in  water,  viii.  290 

Isolactic  acid,  v.  402 

Jambul,  V.  244 

in  urine,  viii.  56 

Isolation,  a  factor  of  organic  evolu- 

James' x>owder,  i.  875 

iodide  of,  v.  224 

tion,  iv.  33 

Jamestown  weed,  vii.  584 

lactate  of,  v.  223 

in  general  hospitals,  v.  238 

poisonous,  i.  610 

nitrate  of,  v.  228 

Isolation  hospitals,  v.  234 

Jansen's  forceps,  v.  708 

normal  sulphate  of,  v.  228 

arrangement,  v.  235 

method  of  treating  sinusitis,  iv. 

organic,  v.  222 

capacity,  v.  235 

274 

compounds  of,  v.  230 

construction,  v.  237 

Janus  asymmetros,  vii.  685 

peptonate,  v.  229 

cost,  V.  235 

symmetros,  vii.  685 

perchloride  of,  v.  227 

furnishing,  v.  237 

Japaconitine,  i.  84 

phosphate  of,  v.  227 

plans,  V.  236 

Japan,  Pharmacopceia  in,  vi.  584 

poisoning  by,  v.  231 ;  viii.  560 
preparations  of,  v.  222 

routine  of   admission   and  dis- 

Japanese belladonna,  vii.  76 

charge,  V.  237 

Jargonaphasia,  i.  414 

pyrophosphate  of.  v.  227 

site,  V.  235 

Jarvis'  adjuster,  iii.  511 

Quevenne's,  v.  223 

Isolichenin,  vi.  1 

Jasmine,  yellow,  iv.  814 

reduced,  v.  223 

Isolysin,  viii.  534 

Jatecuba,  ii.  828 

saccharated  carbonate  of,  v.  223 

Isotonic  solution,  viii.  417 

Jateorhiza  palmata,  iii.  226 

iodide  of,  v.  224 

applied  to  blood,  ii.  30 

Jaundice,  v.  244 ;  and  see  IcteruM 

sesqu {chloride  of,  v.  227 

Isovaleric  acid,  viii.  181 

after  hemorrhage,  v.  247 

soluble  phosphate  of.  v.  227 

Israel's  operation  for  saddle  nose, 

ascending,  v.  245 

pyrophosphate  of.  v.  227 
suhftulpliate  of,  v.  228 

vi.  124 

catarrhal,  iv.  289 

Issues,  iii.  305 

diet  in,  iii.  459 

sulphate  of,  v.  223,  228 

Italy,  Pharmacopoeia  in,  vi.  584 

from  inanition,  v.  247 

tersulpliate  of,  v.  228 

Itch,  vii.  48 

in  the  new-lwrn,  v.  246;  and  see 

uncombined,  v.  223 

army,  i.  432 

Icterus  neonatorum 

valerianate  of.  v.  227 

ground,  vi.  221 
Jackson's,  i.  432 

malignant,  v.  536 

diagnosed   from   yellow  fe- 

Iron Lithia  Springs,  v.  230 

Iron  workers,  health  of,  vi.  324 

seven  years',  i.  432 

ver,  viii.  596 

Irondale  Springs,  v.  229 

Itch-mite^  i.  430 
Itch  weed,  iv.  625 

mechanical,  v.  245 

Irone,  vi.  417 

morbid  anatomy  and  course,  v. 

Irradiation,  i.  596;  v.  231 

Itching,  in  eczema,  iii.  708 

246 

Irreducible  hernia,  iv.  606 

Itrol,  vii.  216 

obstructive,  v.  245 

Irrigating  apparatus,  iv.  704 

Ivory  exostoses  of  the  lower  jaw, 

symptoms,  v.  245 

Irrigation,  iii.  872 

V.  256 

psychical,  v.  247 

in  (Ivscnterv.  iii.  574 

Ivy,  V.  238 

symptoms,  v.  245 

Irrigation  fluid,  sterilization  of,  i. 

black.  V.  238 

syphilitic,  v.  247 

569 

common,  v.  238 

toxjemic,  v.  245 

Irrigators,  nctal,  iii.  836 

creeping,  v.  238 

symptoms,  v.  246 

Irritability,  i.  757;  ii.  762;  v.  231 

English.  V.  238 

varieties,  v.  246 

of  iiiUHclc.  cflfect  of  current  on, 

family,  i.  438 

JavaPs  binocular  optometer,  i.  594 

iii.  772 

ground,  v.  379 

ophthalmometer,  vi.  367 

of  nerve,  effect  of  current  on,  iii. 

leaves,  v.  2:^9 

Javal-Schiotz,  ophthalmometer  of. 

767 

poison.  V.  239;  vi.  696 

vi.  365 

Irritable  heart  in  soldiers,  ii.  621 

poisoning  by,  vi.  696 

Javelle  water  as  antidote  to  bleach- 

Irritant action,  degrees  of,  ii.  14 

idiosyncrasy  in,  iv.  842 

ing  powder,  i.  373 

poisons,  vi.  691 

Ixodes  Hniericanus.*  i.  436 

Jaw,  acute  arthritis  of,  v.  258 

Irritants  belonging  to  tlie  animal 

bovis,  i.  437 

alveolar  abscess,  v.  248 

kingdom,  iii.  4*^5 

lie.xagonus,  i.  435,  436 

ankylosis  of,  v.  258 

Irritation,  cerebml,  ii.  268 

reduvius,  i.  436 

closure  of,  v.  258 

Ischsemia,  iii.  122 

rieinus.  i.  436 

cyst  tumors  of,  vi.  334 

of  retina,  vi.  954 

unipunctata,  i.  436 

cystoma  of,  vi.  334 
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Jaw,  disease  of  the  temporo-maxil- 
lary  articulation,  v.  258 
dislocation  of  the,  iii.  612 

in  tooth  extraction,  vii.  663 
fracture  of,  v.  252 

in  tooth  extraction,  vii.  663 
in  insanity,  v.  51 
injuries  and  diseases  of,  v.  247 
lower,  abscess  of,  v.  258 
cysts  of,  V.  255 
division  of,  in  excision  of  the 

tongue,  vii.  808 
enchondroma  of,  v.  255 
epithelioma  of.  v.  256 
excision  of,  v.  256 
exostoses  of,  v.  256 
fibroma  of,  v.  256 
fracture  of,  v.  252 
injuries  and  diseases  of,  v. 

251 
necrosis  of,  v.  254 
operations  upon  the,  v.  256 
osteoma  of,  v.  256 
periostitis  of,  v.  258 
phosphorus  necrosis  of,  v. 

254 
removal  of,  v.  256 
sarcoma  of,  ii.  642;  v.  256 
splints  for,  v.  258 
tumors  of,  v.  255 
multilocular  cysts  of,  vi.  884 
necrosis  of,  v.  268 

in  children,  v.  254 
organic  closure  of,  v.  258 
permanent  closure  of  the,  v.  258 
phosphorus  necrosis  of,  v.  254; 

vi.  428 
sarcoma  of,  ii.  642 
upper,  cystic  disease  of  the  an- 
trum, v.  248 
dentigerous  cysts  of,  v.  249 
enchondroma  of.  v.  249 
epithelioma  of,  v.  250 
fibroma  of.  v.  249 
fibrous  epulis  of,  v.  249 
fractures  of,  v.  247 
inflammation  of,  v.  247 
injuries  and  diseases  of,  v. 

247 
operations  on  the,  v.  260 
osteoma  of,  v.  249 
osteoplastic  section  of  the,  v. 

251 
polypus  of  the  antrum,  v. 

249 
removal  of,  v.  251 
sarcoma  of,  ii.  642 ;  v.  250 
solid  tumors  of,  v.  249 
suppuration  in  the  antrum, 

V.  248 
tumors  of,  v.  249 
Jecorin,  v.  259 
Jefferson's     decimal    system   of 

weights  and  measures,  viii.  298 
Jejunum,  histology  of,  v.  185 
Jellies,  as  food  for  invalids,  iii.  456 
Jelly,  Wharton's,  iii.  258 
Jemez  Hot  Springs,  v.  260 
Jendrdssik's     reinforcement    of 
knee-jerk,  v.  865 
of  tendon  reflexes,  vi.  873 
Jenks'  long  obstetric  forceps,  vi. 

818 
Jequirity,  v.  260 

in    granular  conjunctivitis,   iii. 
245 
Jervin,  iv.  626 
Jervine,  ii.  690:  iv.  626 


Jessamine,  jrellow,  iv.  814 
Jewett's   axis-traction    foroeps, 

vi.  818 
Jiggers,  ii.  828 

Joint  disease,  affecting  the  synovial 
membranes,  v.  261 
beginning  in  bone,  v.  261 
chronic,  v.  261 

abscesses  following,  v.  284 
amputation  for,  v.  284 
ankle,  v.  275 
compression  in  the  treatment 

of,  V.  277 
distortion  following,  v.  284 
elbow,  V.  276,  289 
excision  for,  v.  288 
extension  or  distraction  in 

the  treatment  of,  v.  277 
fixation  in  the  treatment  of, 

V.  277 
hip.  V.  266 ;  see  also  Hip  dis- 
ease 
knee,  v.  273.  286 
local  application  in  the  treat- 
ment of,  V.  277 
metacarpo- phalangeal  artic- 
ulations, v.  289 
metatarso- phalangeal  articu- 
lations, V.  275 
phalangeal  articulations,  v. 

276 
protection  in  the  treatment 

of,  V.  277 
sacrococcygeal  joint,  v.  277 
serous  svnovitis,  v.  261 
shoulder,  v.  276.  289 
sternoclavicular  and  acro- 
miodavicular    joints,   v. 
277,  289 
symphysis  pubis,  v.  277 
temporo-maxillary  articula- 
tion, V.  277 
treatment,  v.  277 
wrist,  V.  276,  289 
extension  in  the  treatment  of,  v. 

277 
functional,  v.  265 
gonorrhceal.  v.  266 

gouty,  V.  264 
ysterical.  v.  266 
in  heemophilia.  iv.  478;  v.  266 
rheumatic,  v.  264;  vi.  969 
scorbutic,  v.  265 
sprains,  v.  289 
syphilitic,  v.  264 
treatment,  v.  277 
tuberculous,  v.  268 
Joints,  i.  550 

affections  of,  see  also  Joint  dis- 
ease 
amphiartlirodial,  i.  551,  558 
ankle,  i.  858 ;  see  also  Ankle-joint 
ankylosis  of,  i.  859,  405;  v.  292; 

see  Ankylosis 
arthrodial.  i.  551.  553 
aspiration  in,  i.  580 
ball-and-socket,  i.  558 
blood-supply  of,  i.  554 
bones  of,  i.  554 
cartilage  of,  i.  554 
characteristics  of.  i.  551 
chronic  diseases  of,  v.  261 
classification  of.  i.  558 
coaptation  of,  i.  552 
complication^  of  acute  infectious 

diseases,  v.  265 
condyloid,  i.  553 
contusions,  v.  292 


Joints,  defective  cartilages  in,  v.  297 
derangement,  v.  295 
development  of,  i.  550 
diarthrodial,  i.  558 
drainage  of,  v.  294 
dropsy  of  the.  v.  261 
elbow,  iii.  787;  vi.  917;  see  El- 

bow-joint 
enarthrodial.  i.  653 
excision  of.  v.  288 
fluid  in,  aspiration  of,  i.  680 
formation  of.  primitive,  i.  551 

synovial  cavity,  i.  551  (Fig.) 
functional  affections  of,  v.  265 
functions  of  the  structures  enter- 
ing into  the  formation  of,  i. 

664 
gliding,  i.  552 
gunshot  wounds  of,  iv.  488,  449; 

V.  295 
hinge-,  i.  553 
hip-,  iv.  689;  vi.  938;  see  also 

Hip-joint 
immovable,  i.  563 
incudo-tympanic,  iii.  686 
infected  from  osteomyelHis,  v. 

264 
injuries  to,  v.  289 
knee.  v.  869;  vi.  988;  see  Kn^e- 

joint 
ligaments  of,  i.  654 
lipoma  of,  viii.  569 
loose  bodies  in,  v.  288 
lumbo-sacral,  vi.  588 
malleo-incudal,  i.  617;  iii.  686 
management  of,  in  fractures,  iv. 

255 
metatarso-phalangeal,  v.  275 
movable,  i.  551,  568 
movable  bodies  in,  v.  296 
causation,  v.  296 
operation  for.  v.  297 
symptoms,  v.  296 
treatment,  v.  297 
nerve  supply  of,  i.  564 
neuroses  of,  v.  265 
nonplaniform,  i.  563 
of  the  foot,  iv.  192 
of  the  pelvis,  vi.  538 
pivot-,  i.  563 
planiform,  i.  553 
points  of  tenderness  in  lesions  of, 

ii.  128 
pommel-,  i.  558 
primitive,  i.  551,  563 
relation  of  muscles  to,  i.  652 
resection  of,  vi.  909 
sacro-coccygeal,  vi.  588 
sacro-iliac,  vi.  588 
saddle,  i.  568 
shoulder-,  vi.  922;  see  Shoulder^ 

joint 
sprains  of,  v.  289 
stiffened,  treatment  of,  iv.  257 
structure  of,  i.  558 
subluxations,  v.  297 
synarthrodia!,  i.  551,  553 
synovial  membranes  in,  i.  654 
syphilitic  disease  of  the,  v.  264 
table  of.  i.  558 
temporo-maxillary.  v.  258 
tumors  of,  v.  264 
wounds  of,  V.  292 
contused,  v.  293 
gunshot,  iv.  438,  449;  v.  295 
incised,  v.  298 
lacerated,  v.  293 
punctured,  v.  298 
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Koelier^s  metliod  of  resec- 

Joints,   wounds  of,  treatment,   v. 

Katabolism,  i.  757;  ii.  768;  v.  762 

Keratoderma  palmare  et  plan* 

298 

of  proteid  matter,  v.  764 

tare,  etiology,  v.  805 

wrist,  vi.  912:  viii.  816 

Katalysine  water,  iv.  849 

pathology,  v.  805 

Jordan's  White  Sulphur  Springy, 

Katatonia  in  dementia  prsecox.  v. 

prognosis,  v.  806 

V.  298 

108 

symptoms,  v.  804 

Judgment  of  direction,  iii 

.498 

Katelectrotonus,  see  Eleetroionus 

synonyms,  v.  804 

Judson's  brace  for  talipes, 

iv.  221. 

Kauri,  iii.  278 

treatment,  v.  806 

285 

gum,  iii.  852 

varieties,  v.  804 

Jugal  point,  vii.  229 

Kava,  V.  801 

Keratodermia  ecoentrica,  vi.  785 

Juglandic  acid,  ii.  529 

alpha-resin,  v.  801 

Keratoglobus,  iv.  864 
Keratohyalin,  iii.  291 

Juglans,  ii.  529 

beta-resin,  v.  801 

ciocrea,  ii.  529 

Kavahin,  v.  801 

Keratoma,  diagnosed  from  ichthy- 
osis, iv.  ^ 

nigra,  ii.  529 

Kava-kava,  v.  801 

rcgia.  ii.  529 

''  Kearsage,"  United  States  steam- 

palmare,  see  KercUoderma  pal- 

Juglon, ii.  529 

ship,  plan  of,  showing  method  of 

mare 

Jugular  canal,  ii.  262 

ventilation,  vi.  168 

plantare,  see  Keratoderma  plan- 

Jugular  vein,  anomalies 

of,   viii. 

Keen's  cerebral  electrode,  ii.  409 

tare 

204 

Kefir,  V.  802,  880 

Keratosoopic  disc  of  Placido,  vi. 

anterior,  vi.  196 

grains,  v.  802 

894 

surface  marking  of. 

vi.  191 

seeds,  v.  802 

Keratoscopy,  vii.  194 

external,  vi.  196 

Kelis,  V.  802;  and  see  Keloid 

Keratosis  foUicularis,  v.  806 

surface  marking  of. 

vi.  191 

genuine,  v.  802 

definition,  v.  806 

internal,  vi.  196 

spontaneous,  v.  802 

diagnosis,  v.  807 
etiology,  v.  806 
pathological  anatomy,  v.  806 
prognoms,  v.  807 

surface  marking  of, 
phlebitis  of,  complicatii 

vi.  191 

spuria,  v.  8Ci2 

ig  otitis 

vera,  v.  802 

media,  iii.  658 

Kelly's  corrugated  tenaculum,  iv. 

Juice,  gastric,  iv.  810 

461 

symptoms,  v.  806 

Juices,  v.  786 

method  of  artificial  respiration, 

synonyms,  v.  806 

Jumble  beads,  v.  260 

i.  561 

treatment,  v.  807 

Jim^s  compressorium,  iv 

.711 

of  hysterectomy,  iv.  827 
Keloid,  iii.  87;  iv.  154;  v.  802 

Keratosis  follicularis  contagiosa. 

Juniper,  v.  298 

V.  807 

diuretic  action  of.  iii.  546 

Addison's,  v.  864 

Keratosis    obturans    of  external 

Juniperus,  v.  298 

cicatricial,  iv.  154;  v.  808 

auditory  canal,  iii.  615 

communis. V.  298 

definition,  v.  802 

Keratosis  pilaris,  iv.  887;  v.  807 

oxycedrus,  ii.  540 

diagnosis,  v.  804 

etiology,  v.  802 

pathology     and      pathological 

definition,  v.  807 

sabina.  vii.  48 

diagnosis,  v.  808 
etioloffy,  v.  808 
pathology,  v.  808 

virginiana,  v.  298 

Junker's  inhaler,  iii.  14 

anatomy,  v.  808 

Junket,  vi.  567 

prognosis,  v.  804 

prognosis,  v.  808 

how  to  make,  iii.  458 

scar,  V.  802 

symptoms,  v.  807 

Junod's  boot,  ii.  78 

secondarv,  v.  802 

synonyms,  v.  807 

spontaneous,  iv.  155 

treatment,  v.  808 

Xaellia  (pycnanthemum),  v 

.879 

symptoms,  v.  802 

Kerion,  vii.  782 

Kairine,  v.  299 

synonyms,  v.  802 

Kermes  mineral,  i.  875 

antipyretic  action  of,  ii. 

571 

treatment,  v.  804 

Kemig's  sign,  ii.  894 ;  vi.  876 

ethylated,  v.  299 

true,  iv.  155 

in  cerebro-spinal  meningitis,  ii. 

methylated,  v.  299 
physiological  action,  v.  ' 

Kelos,  V.  802;  and  see  Keloid 

894.  776 

299 

Kelotomy,  iv.  669 

Kessel's  operation,  iii.  672 

therapeutics,  v.  299 

Kelp -ware,  i.  799 

Keystone  Mineral  Spring,  v.  808 

Kairine  A.  v.  299 
Kaiserqueile  (at  Aachen),  i 

Kemp*s  irrigating  tubes,  iii.  836 

Key  West,  iv.  160;  and  see  Florida 

.  1 

Kentucky,  history  of  yellow  fever 

Khairsal,  ii.  738 

Kakerlakism,  i.  165 

in,  viii.  588,  589 

Khamsin  (winds  in  Egypt),  iii.  140 

Kala-azar,  v.  299 

requirements  for  medical  prac- 

Khersal, ii.  738 

Kala-dukh,  v.  800 

tice  in,  iv.  48 

Kickapoo  Magnetic  Springs,  v. 

Kala-iwar,  v.  300 

United  States    steamship,   plan 

308 

Kalmia,  vi.  706 

of,  showing  method  of  ventila- 

Kidney, v.  808 

augustifolia,  vi.  707 

tion,  vi.  163 

absence  of.  v.  810,  820;  viii.  11 

latifolia.  vi.  706 

Keratin,  iii.  291 ;  v.  304 

actinomycosis  of ,  v.  845 

Xalz  method  of  testing  for  beta- 

Keratitis,  iii.  284 

action  of  anesthetics  upon,  i.  298 

oxybutyric  acid,  viii.  48 

as  a  cause  of  blindness,  ii.  10 

of  diuretics  upon,  vii.  100 

Kamala,^  v.  800 

bullosa,  iii.  285 

adenoma  of,  i.  113;  v.  824 

action  and  uses,  v.  300 

catarrhal,  iii.  284 

adenosarcoma  of,  v.  325 

as  au  anthelmintic,  i.  36: 

I 

fascicular,  iii.  285 

affections  of,  health  resorts  for, 

Kamsin  (winds  in  E^ypt). 

iii.  728 

interstitial,  iii.  286 

iv.  565 

Kandahar  sore,  i.  170;  vii. 

944 

iridectomy  for,  v.  215 

amyloid  degeneration  of,  i.  270 

Kansas,   requirements   for 

medical 

neuroparalytic,  iii.  289 

disease  of,  v.  321 

practice  in.  iv.  48 

parenchymatous,  iii.  286 

anatomical  relations  of,  i.  15 

Karyokinesis,  ii.  763 

phlyctenular,  iii.  284 

anatomy  of,  v.  308 

atypical,  v.  300 

superticial,  iii.  284 

angioma  of.  v.  823 

pathological,  v.  300 

suppurative,  iii.  *^*80 

anomalies  of.  v.  310,  819 

stap:e9  of.  ii.  764 

traumatic,  iii.  285 

arteries  of  the,  v.  312 

Karyolymph,  ii.  761 

vascular,  iii.  285 

anomalies  of.  i.  532 

Karyolysis,  v.  301 :  vi.  201 

Kerato-angioma,  i.  348 

ascaris  lumbricoides  in,  v.  845 

Karyomitosis,  ii.  763 

Keratoderma,  symmetrical,  v.  304 

atropliy  of,  i.  610 

stages  of,  ii.  764 

Keratoderma   palmare   et  plan- 

blood  supply  of,  v.  312,  353 

Karyoplasm,  ii.  TGI 

tare,  v.  304 

calculus  of,  v.  359;  and  see  Cal' 

Karyorrhexis,  v.  301 :  vi.  i 

JOl 

detiuition.  v.  304 

cuius,  renal 

Karyosomes,  ii.  7C2 

diagnosis,  v.  305 

cancer  of  the,  ii.  640 
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,  capsule,  tumors  of,  v.  330 
carcinoma  of  the,  i.  84;  ii.  640; 

V.  324 
chondroma  of  the,  v.  823 
condition  of,  in  diphtheria,  iii. 

484 
congestion  of,  v.  821 

active,  v.  321 

mechanical,  v.  322 

passive,  v.  322 
contracted,  v.  389.  340 
convoluted  tubule,  v.  310 

function  of.  vii.  99 
cortex  of  the,  v.  309 
cyanotic  induration  of,  v.  322 
cystic  degeneration  of.  v.  829, 

362 
cysts  of,  iii.  851 ;  v.  829.  861 
decapsulation  of.  viii.  10 
development  of,  v.  315 
disease  of,  a  cause  of  insanity,  v. 
88 

bearing  of.  upon  question 
of  administenng  a  general 
anaesthetic,  iii.  10 

climate  suitable  for,  iv.  565 

diarrhoea  in.  iii.  440 

in  insanity,  v.  54 
displacements  of,  v.  320 
distoma  heemutobium  in.  v.  844 
echinococcus  in.  v.  844,  862 
effect  of  alcohol  upon.  i.  167 
endothelioma  of.  v.  825 
excision  of,  effect  on  the  urine, 

V.  818 
extract,  vi.  416 
fibroma  of,  iv.  155;  v.  323 
floating.  V.  320 

functional    activity    of.    deter- 
mination of,  V.  355 
fused,  V.  810,  820 
glomerulus  of,  v.  310 

function  of,  vii.  98 
gouty,  v.  840 
granular,  v.  839.  340 
health  resorts  for  affections  of, 

iv.  665 
hemorrhage  from.  v.  361 
horseshoe,  v.  319 
hypencmia  of,  v.  321 
hypernephroma  of.  iv.  805 
in  child hoo<l,  ii.  831 
infection  of  the,  v.  358 
injuries  of.  i.  17 

symptoms,  i.  20 

treatment,  i.  18 
lardaceous.  v.  321 
lesions  of,  following  anaesthesia, 
iii.  24 

following  erysipelas,  iv.  7 
lipoma  of.  v,  323 :  viii.  570 
lobylated.  v.  319 
lymphadeuoma  of  the.  v.  826 
lymphatics  of.  v.  314,  637 
malformations  of,    v.   819;    vii. 

707 
malignant  growths  of,  v.  828 
medulla  of.  v.  309 
methods  of  examination  of,  v. 

354 
microscopical  structure  of,  v.  810 
mottled.  V.  337 
movable,  i.  34;  v.  320,  357 
myoma  of,  vi.  77 
myxoma  of.  v.  323 
nephritis,  v.  330 
nerves  of,  v.  314 
new  growths  of  the,  i.  83 ;  v.  822 


Kidney  of  chronic  hemorrhagic  ne- 
phritis, V.  837 

of  pregnancy,  v.  888 

operations  on,  v.  855 

osteoma  of,  v.  823 

pale  granular,  v.  889 

palpable,  v.  820 

palpation  of.  v.  327.  354,  857 

parasites  of,  v.  344 ;  vi.  501 

pelvis,  new  growths  of,  v.  829 

pentastomum   denticulatum  in, 
V.  344 

perithelioma  of  the.  v.  825 

physiology  of,  v.  815 

pseudotuberculosis  of  the,  v.  847 

red,  V.  887 

red  granular,  v.  840 

relations  of  the,  v.  809 

sarcoma  of  the,  i.  84;  v.  826 

sclerosis  of,  v.  839 

secretion  in  the,  vii.  98 

senile,  v.  840 

strongylus  gigas  in.  v.  844 

supernumerary,  v.  810 

suppuration  in  the,  v.  868 

surgical  affections  of,  v.  863 
anatomy  of,  v.  358 

syphilis  of,  v.  361 ;  vii.  626 

tuberculosis  of  the,  i.  34;  v.  345; 
vii.  902 

tumors  of  the,  i.  33;  v.  822 
of  the  capsule  of,  v.  880 

variegated,  v.  887 

waxy,  V.  821 

white,  V.  387.  889 

yellow,  V.  887 
Kiefer  nozzle,  iv.  401 
Kilian's  method  of  examining  the 
posterior  wall  of  the  larynx,  v. 
422 

of  treating  sinusitis,  iv.  274 
Kimball's  device  for  rapid  collec- 
tion of  lymph,  viii.  141 
Kinepoz,  natural,  occurrence  of, 

in  the  United  States,  viii.  112 
Kinewin.  vi.  827 
Kinic  acid,  iii.  92 
Kino,  V.  362 

action  and  uses,  v.  862 

East  Indian,  v.  362 

Malabar,  v.  862 
Kinoin,  v.  862 
Kino-red,  v.  862 
Kinotannic  acid,  v.  862 
Kissingr-bug,  v.  161 
Kissingen,  v.  862 
Kissingen  waters,  v.  868 
Kitasato's  filter,  viii.  422 
Kite-tail  tampons,  viii.  179 
^eldahl's  method  for  determining 
the  nitrogen  in  urine,  viii.  38 

for  determming  the  proteids  in 
milk,  V.  828 
Klamath  Hot  Springs,  v.  363 
Klebs-Loeffler  bacillus,  i.  694;  iii. 

480 
Kleptomania,  v.  183 
Klotz's  endoscopic  tube,  ii.  746 
Knapp's    method    of     estimating 
quantity  of  glucose  in  urine,  viii.  41 
Knapsack,  soldiers',  v.  797 
Knee,  housemaid's,  v  274 
Knee-jerk,  v.  368;  vi.  874 

conditions  intluencing.  v.  364 

crossed,  v.  364 

effect  of  drugs  on,  v.  366 

of  section  of  spinal  cord  on, 
v.  366 


Knee-jerk,  essentials  to  production 
of,  V.  306 
how  to  elicit,  v.  863.  864 
intiuence  of  cerebellum  on,  v.  868 

of  cerebrum  on,  v.  868 
muscles  involved  in,  v.  866 
paradoxical,  v.  364 
physiological,  v.  863 
purpose  of,  v.  868 
reinforcement  of,  v.  865.  868 
time  of,  V.  867 
tonus  theory  of,  v.  867 
variations,  v.  864 
Knee-joint,  v.  869;  vi.  983 
amputation  at  the,  i.  261 
arthritis  deformans  of.  v.  274 
blood  supply  of,  v.  371 
bursas  of,  ii.  525 
capsule  of,  v.  870 
chronic  rheumatoid  arthritis  of, 

V.  288 
congenital  dislocations  of,  iv.  698 
cysts  of  the,  v.  275 
Knee-joint^  diseases  of  the,  v.  278 
prevention  of  deformity  in,  v.  287 
treatment  of,  y.  285 
compression,  v.  286 
distraction,  y.  286 
erasion,  v.  286 
fixation,  v.  286 
Knee-joint,  dislocations  of  the,  iii. 
528;  iv.  698 
displacement  of   the  semilunar 

cartilages,  v.  288 
drainage  of,  v.  294 
hydrops  of,  v.  273 

treatment,  v.  288 
in  haemophilia,  v.  275 
ligaments  of,  v.  870 
loose  bodies  in  the,  v.  288 
movable  bodies  in.  v.  295 
nerves  of,  v.  871 
pain  in,  in  hip  disease,  iv.  692 
periarticular  disease,  v.  274 
prepatellar  bursitis,  v.  274 
resection  of,  vi.  932 
slipping  of  patella,  v.  288 
subluxation  of  semilunar  carti- 
lages. V.  297 
synovial  fringes  in,  v.  275 

membrane,  v.  370 
synovitis  of,  v.  273 

treatment,  v.  287 
tubercuhir  ostitis  of,  v.  278 

treatment,  v.  286 
tuberculosis  of,  v.  278 
tumor  albus  of,  v.  278 
water  on,  v.  288 
Knee-kick,  v.  863;  vi.  874;  and  see 

Knee-jerk 
Knee  phenomenon,  v.  863;  vi.  874; 

and  see  Knee-jerk 
Knee  reflex,  v.  363;  vi.  874;  and 

see  Knee-jerk 
Knock-knee,  v.  372 
adolescent,  v.  373 
braces  for,  v.  874 
etiology,  v.  378 
operative  treatment  for,  v.  374 

Lorenz  method,  v.  375 
osteoclasis  for,  v.  875 
osteotomy  for,  v.  874 
pathology  of,  v.  373 
rachitic,  v.  372 
Koch-Ehrlich  method  of  staining 

tubercle  bacillus,  viii.  897 
Kocher's  method  of  resection  of 
elbow,  vi.  918 
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Kochcr^a  method  of  reaee- 
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Xocher's  method  of  resection  of 

Xyphosis,  angular,  ii.  809 

Lachr3rmal    caruncle,   tumors  of 

hip,  vi.  088 

causes  of,  v.  877 

the,  iv.  116 

of  shoulder,  vi.  928 

varieties,  v.  877 

Lachrymal  concretions,  v.  805 

of  wrist,  vi.  915 

Lachrymal  drainage  apparatus. 

Xocher's  method  of  treatment  of 

Lab,  vi.  892 

iv.  116 

inguinal  hernia,  iv.  674 
Xo(3i's  bacilluB  tuberculosis,  i.  689 

Labarraque's  solution,  iii.  6 

granuloma  of,  iv.  116 

as  an  antidote  to  bleaching  pow- 

polyps of,  iv.  116 

blood -serum  coagulator,  viii.  415 

der,  i.  878 

tumors  of,  iv.  116 

"comma  bacillus,"  viii.  894 

germicidal  action  of,  iv.  888 
Labdanum,  v.  408 

Lachrymal  gland,  adenoma  of,  iy. 

cylinder  for  air  analysis,  viii.  446 

116 

dry  heat  sterilizer,  viii.  419 

Labia,  vii.  170 

affections  of,  v.  894 

incubator,  viii.  428 

majora,  vi.  568 

atrophy  of,  v.  894 

levelling  apparatus,  viii.  426 

minora,  vi.  568 

concretions  in,  v.  895 

safety  burner,  viii.  428 

hypertrophy,  of,  viii.  162 

cystic  degeneration  of,  iv.  116 

steam  sterilizer,  viii.  420 

LabiatsB,  v.  879 

cysts  of,  V.  895 

Koilonychia,  vi.  98 

Labor,  and  see  ObsUtrie9 

degenerations  of,  vi.  406 
enlargement  of,  vi.  406 

Kola,  v.  875 

anaesthesia  in,  v.  888 

fresh.  V.  875 

antisepsis  in,  v.  879,  884.  885 

epithelioma  of ,  iv.  116 

Kola  nut,  ii.  546;  v.  875 

asepsis  in,  v.  879.  884,  885 

hypertrophy  of,  v.  894 ;  vi.  405 

Kola  red,  v.  875 

care  of  patient  before,  v.  880 

inflammation  of.  v.  894 

Xolanin,  v.  875 

effect  of  ankylosis  of  sacro-coccy- 

luxation  of,  v.  894 

Xolpo-coelio-hvsterectomv,      iv. 

geal  joint  on,  vi.  528 

lymphosarcoma  of,  iv.  116 

880 

of  deformed  pelves  on,  vi. 

neuralgia  of,  v.  894 

Xolpo-hvsterectomy,      technique 
of,  iv.  820 

524 

myxoma  of,  iv.  116 

of  tumors  of  pelvis  on,  vi. 

myxosarcoma  of,  iv.  116 

XomM,  vii.  541 

'  528 

sarcoma  of,  iv.  116:  vi.  406 

Xombic  acid,  vii.  541 

examination  of  patient  before,  v. 

tumors  of,  iv.   115;  v.  895;  vi 

Xdnig^s  operation  for  rhinoplasty, 

880 

406 

vi.  906 

first  stage  of,  duties  of  physician 

Lachrsrmal  passages,  iv.  66 

for  saddle  nose,  vi.  124 

during.  V.  887 

Lachrymal  probe,  v.  899,  400,  409 

Koosin  as  an  anthelmintic,  i.  862 

management  of,  v.  886 

Lachrymal  sac,  blennorrhoea,  v.  401 
innammation  of,  v.  896 

XooMO,  V.  876 
Xoplik^s  spots,  V.  715 

management  of,  v.  883 

in  cases  of  deformed  pelvis. 

measurements  of,  viii.  240 

Xorescopy,  vii.  194 

vi.  528 

Lachrsrmal    secretion,    effect    of 

Xosin,  V.  876,  877 

medullary  narcosis  in,  v.  888 

sympathetic    nervous  system  on» 

Xoumyss,  i.  169;  v.  880 

normal,  management  of,  v.  879 

vii.  582 

how  to  make.  iii.  458 

outtit  for,  V.  882 

Lachrymal  stricture,  v.  897 

Xrabbea.  ii.  798 
grandifl.  ii.  798 

pathological  conditions  produced 
during,  vi.  277 

Lachxymal  tubercle,  vii.  288 
Lactalbumin,  v.  821 

Xraepelin's  classification  of  forms 

premature,  induction  of,  vi.  809 

Lactanin,  v.  402 

of  insanity,  v.  27 

preparation  of  patient  for,  v.  882 

Lactarius,  iv.  284 

Xrameria,  vi.  964 

second  stage,  duties  of  physician 

deliciosus,  iv.  284 

argentea,  vi.  964 

during.  V.  387 

piperatus,  iv.  284 

Brazilian,  vi.  964 

technique  of,  v.  886 

volemus,  iv.  284 

ixina,  vi.  964 

third  stage,  management  of,  v. 

Lactase,  an  enzyme,  iii.  843 

lanceolata,  vi.  964 

889 

Lactate  of  iron,  v.  223 

Peruvian,  vi.  964 

unusual  mechanisms,  v.  890 

of  silver,  vii.  216 

triandra,  vi.  964 

Labord's  method  of  artificial  respi- 

of strontium,  vii.  541 

Xrameria- tannic  acid,  vi.  964 

ration,  i.  561 

Lactation,  see    Breast,  female,  and 

Xrameroform,  iv.  246 

La  Bourboule,  viii.  560 

Galactagogne^ 

Xrause,  end  bulbs  of,  viii.  682 

Labyrinth,  aun^mia  of.  iii.  601 

changes  in  breast  during,  ii.  464, 

membrane  of.  iii.  269;  vi.  17 

treatment,  iii.  605 

468 

Xrause's  method  of  inducing  pre- 

anatomy and  physiology,  i.  619 

defective,  iv.  287 

mature  labor,  vi.  810 

bony,  i.  620 

relation  of  menstnmtion  to,  v.  745 

Xraiirosis  of  vulva,  viii.  162 

hemorrhage  into.  iii.  601 

Lacteal  secretion,  effect  of  sym- 

Xreatin in  urine,  viii.  87 

treatment,  iii.  605 

pathetic  nervous  system  on,  vii.  588 

Xreatinin  in  urine,  viii.  87 

hyperaemia  of,  iii.  599  601 

Lacteals,  v.  625,  688 ;  and  see  Zym- 

Kreoform,  iv.  246 

treatment,  iii.  605 

p/mtic  ffynttm 

Kresamin,  iv.  15 

inflammation  of,  iii.  598,  602 

Lactic  acid,  v.  402 

Kresol  in  iirine,  viii.  44 

membittuous.  i.  r»20 

determination  of,  in  milk,  v.  840 

Kresolid,  v.  67:3 

necrosis  of.  iii.  6(>2 

germicidal  action  of,  iv.  884 

Xreotoxismus,  iv.  185 

treatment,  iii.  605 

in  urine,  viii.  48 

Xronig^^s  cumol  method  of  prepar- 

syphilitic affection  of  the,  iii.  682 

Lactoglobulin,  v.  821 

ing  sutures  and  ligatures,  i.  568 

transmission     of    vibrations 

Lactol,  V.  402 

Krdnlein's  method  of  brain  locali- 

through, i.  622 

Lactophenin,  v.  402 

zation,  ii.  405 

Labyrinthitis  e.xudativa,  iii.  598, 

Lactoscope,  Feser's,  v.  827 

Xryoflne,  v.  377 

Kimnt^s  method  of  treating  sinu- 

002 

Lactose,  v.   820,  829;  and  see  Milk 

followed  by  deaf-mutism,  iii.  603 

Huynr 

sitis,  iv.  274 

liypcrplastica,  iii.  598,  602 

in  urine,  viii.  48 

Kultzschitzky's  fluid,  iv.  708 

Labzymog^n,  vi.  893 

Lactosuria,  viii.  43 

Xlimmeirs  method  of  tarsectomy, 

Lacerations,  aniputAtion  in,  i.  235 

Lactuca  altissima,  v.  408 

vi.  927 

of  cervi.x  uteri,  viii.  69 

canadensis,  v.  403 

Xumyss,  i.  169 

of  perineum,  vi.  311 

sativa,  v.  403 

Xuskow's  pepsin  fluid,  iv.  712 

of  veins,  viii.  214 

scariola,  v.  403 

Kyanopsia,  viii.  732 

Lachryma  papaveris,  vi.  383 

virosa.  v.  408 

Kyle*8  tong^ue  depressor,  vi.  108 

Lachrymal  apparatus,  v.  398 

Lactucarium,  v.  403 

Xyphosis,  ii.  808;  v.  877 

afTectionsol  the,  v.  393 

English,  V.  408 

adolescent,  vii.  889 

Lachrymal  bag,  iv.  64 

French,  v  408 
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I«actucariuxn,  Cterman,  v.  408 

Scotch,  V.  408 
I«actucerin,  v.  408 
Lactucic  acid,  v.  408 
Lactucin,  v.  408 
Lactucon^  v.  408 
Lactucopicrin,  v.  403 
Lactyl  paraphenetidin,  v.  402 
LaciineB  of  How  ship,  ii.  119 
Ladanuxn,  v.  408 
liadies'  slipper,  iii.  840 
Ijaennec's  cirrhosis,  v.  544,  548 
Laffoa    crispata  opercularis,   v. 

167 
Lagophthalmus,  iv.  116 
La  grippe,  v.  11 ;  and  see  Influenza 
Lahore  sore,  vii.  044 
Laiose  in  urine,  viii.  42 
Lake      Park      White     Sulphur 

Springs,  v.  408 
Lake  Tahoe  Hot  Springs,  v.  408 
Lake  View  Hot  Springs,  v.  404 
Lakewood,  v.  404 
Laking  of  blood,  viii.  467 
Lamb&,  vii.  229,  288 
Lambdoidal  fissTire  of  brain,   ii. 

186 
Itamblia  duodenalis,  viii.  648 

intestinalis,  viii.  648 
Lamella,  bone,  ii.  115 
Lameness  in  hip  disease,  v.  269 
Lamina  basalis,  iv.  78 
choriocapiilaris,  iv.  78 
cinerea,  ii.  167 
spiralis,  i.  620 
suprachoroidea,  iv.  78 
terminalis,  ii.  167 
vasculosa,  iv.  78 
Laminaria,  v.  405 
digitata,  v.  405 
Lamium,  v.  879 
Lance  knife,  ii.  727 
Land,  influence  on  climate,  iii.  189 
Landolphi's  caustic,  ii.  758 
Landolt-Lippich's    polarimeter, 

vi.  729 
Landouzy-Dejerine's     muscular 

atrophy,  vi.  63 
Landxy's  paralysis,  vii.  827 
Lane  Mineral  Sprinn,  v.  405 
Lanenstein's  method  of  resection 

of  ankle,  vi.  981 
Langenbeck's  method  of  resec- 
tion of  wrist,  vi.  914 
of  elbow,  vi.  917 
Langenbeck's   operation  (cheilo- 

plasty),  vi.  902 
Langenbeck's   periosteal  eleva- 
tor, V.  704 
Lang's  fluid,  iv.  709 
Language,  area  of,  in  brain,  i.  411 
disturbances  of,  in  cerebral  tu- 
mors, ii.  445 
zone  of,  i.  411 
Lanoform,  iv.  246 
Lanolin,  v.  405 

Lsparotomy,  exploratory,  vii.  487 
in  intestinal  obstruction,  v.  174, 
175 
Lapp,  ii.  517 
Lappin,  ii.  517 
Joixch  bark,  v.  405 
Lard,  v.  405 

adulteration  of,  iv.  181 
leaf,  V.  405 

refining,  regulation  of.  vi.  881 
Lardaceous  degeneration,  i.  268; 
iii.  896 


Largin,  vii.  216 
Lar&,  vii.  914 

europoea,  v.  405;  vii.  914 
Larixinic  acid,  v.  405 
Larkspur,  poisonous  plant,  vi.  708 

seeds,  vii.  454 
Larrey's  method  of  amputation  at 

shoulder,  i.  258 
Laryngectomy,  v.  428 
after-care,  v.  424 
artificial  larynx,  v.  424 
history  of,  v.  428 
indications  for,  v.  428 
operation  of,  v.  424 
partial,  v.  425 
results,  y.  425 
unilateral,  v.  425 
Laryngismus  stridulus,  iii.  881, 
708;  V.  488;  and  see  Croup 
diagnosed  from  croup,  iii.  882 
"     I,  acute,  V.  >410 
definition,  v.  410 
diagnosis,  v.  411 
etiology,  v.  410 
pathology,  v.  411 
symptoms,  v.  411 
synonyms,  v.  410 
treatment,  v.  411 
catarrhal,  acute,  v.  410 
chronic,  v.  414 

diagnosis,  y.  415 
etiology,  v.  414 
pathology,  y.  414 
symptoms,  y.  415 
treatment,  v.  414 
diagnosed  from  croup,  iii.  828 
from  syphilis  of  larynx,  y. 
444 
hemorrhagic,  y.  411 
mucous,  v.  410 
oedematous,  y.  412 
diagnosis,  v.  418 
etiology,  y.  412 
pathology,  v.  418 
symptoms,  v.  418 
treatment,  v.  418 
phlegmonous,  v.  412 
purulent,  v.  412 
submucofla  acuta,  v.  410 
subglottic,  y.  411 
suppurative,  v.  412 
supraglottic,  v.  411 
Laryngology,  cocaine  in,  iii.  159 
Laryngo-pharyngeal  muscle,  v. 

409 
Laryngorrhoea,  v.  410 
Laryngoscope,  v.  420 

light  for,  V.  421 
Laryngotomy,   vii.   888;    and  sec 

TrneJieotomy 
Lar3rnx,  v.  406 

abscess  of,  v.  410 
absence  of,  v.  419 
adenoma  of,  v.  488 
anaesthesia  of,  v.  428 
anatomy  of  the,  v.  406 
angeioma  of,  v.  488 
arthritis   and   ankylosis  of  the 
crico-arytenoid  articulation,  v. 
418 
artificial,  v.  424 
asymmetry  of,  v.  419 
atresia  of,  i.  608 
benign  tumors  of  the,  v.  481 
blood  supply  of,  v.  409 
burns,  scalds,  and  injuries  of,  v. 

414 
carcinoma  of  the,  v.  484 


Larynx,  carcinoma  of  the,  diag- 
nosed from  syphilis,  y. 
444 

differential  diagnosis  of,  ▼. 
449 
cartilages  of,  v.  407,  451 

supernumerary,  v.  419 
chorea  of,  v.  429 
cicatricial  stenosis  of,  v.  440 
cleft  formations  of,  v.  419 
compression  of,  as  a   cause   of 

dyspnoea,  iii.  579 
congenital  diaphragm  formation, 
V.  441 

malformations  of  the,  y.  419 
cysts  in,  v.  488 
deviations  of  form  and  situation, 

y.  419 
diphtheria  of,  iii.  485 
dislocations  of,  v.  420 
epitlielioma  of,  v.  484 

diagnosed  from  lupus,  v.  427 
crysipeks  of,  y.  419 
examination  of,  v.  420 
extirpation  of,  v.  428 
fibroid  degeneration  of,  in  syphi- 
lis, iv.  442 
fibroma  of,  v.  438 
fibromyxoma  of,  v.  488 
foreign  bodies  in.  i.  160;  vi.  198 
fractures  and  dislocations  of  the, 

V.  420 
functions  of,  v.  451 
general  diagnosis  of  diseases  of, 

v.  420 
hypersesthesia  of,  v.  427 
hypertrophy  of,  v.  419 
inflammation  of,  v.  410,  414 ;  see 

also  Laryngitis 
injuries  of,  v.  414 
interior  of  the,  y.  406 
intubation  of  the,  v.  195 

after-treatment,  v.  199 

dangers  of,  v.  198 

instruments  for,  v.  195 

O'Dwyer's  tubes,  v.  195 

operation,  v.  196 

removal  of  the  tube,  v.  197 
leprosy  of  the,  v.  426 
ligaments  of,  v.  408 
lipoma  of,  v.  488 
lupus  of  the,  V.  426 

differential  diagnosis  of,  y. 
449 
lymphatics  of,  v.  410,  629 
malformations  of,  v.  419;  vii.  705 
malignant  tumors  of,  v.  488 
measurements  of,  viii.  240 
medication  of,  v.  788 
muscles  of,  v.  409 
myxoma  of.  v.  483 
nerve  supply  of,  v.  410 
neuralgia  of,  v.  428 
neuroses  of,  v.  427 
new-growths  of,  v.  431 
oedema  of,  v.  489,  412 
pachydermia  of,  v.  417 
papilloma  of.  v.  482 
parsesthesia  of,  v.  428 
paralysis  of,  v.  427 
perichondritis  of,   v.   484;   and 
see  Perichondritis 

as  a  cause  of  stenosis,  v.  489 
phlegmon  of,  vf.  617 
phthisis  of  the,  v.  447 
physiology  of  the,  v.  451 
relations  of  the,  v.  406 
resection  of,  v.  428 
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Z«arynz,  respiratory  function  of,  v. 

Lateralis  abdominis  muscle,  vi. 

Lead  poisoning,  sulphate  of  mag- 

451 

61 

nesium  as  an  antidote,  i.  781 

Rarcoma  of  the,  v.  484 

Latin,  essentials  of,  for  prescrip- 

symptoms, v.  478 

scalds  of,  V.  414 

tion-writing,  viii.  525 
Latissimus  dorsi  muscle,  anom- 

treatment, v.  478,  474 

spasm  of,  V.  429 

Leather,  blood  stains  on,  to  detect^ 

stenosis  of  the,  v.  487 

alies  of,  vi.  48 

ii.  80 

acquired,  v.  488 

Latitude,  influence  of,  on  climate, 

Leaven,  viii.  821 

congenital,  v.  487 

iii.  138 

Lebanon  Springs,  v.  475 

diaphragmatic,  v.  487 

Latrines  for  soldiers,  v.  812 

Lecithin,  i.  755;  v.  475 

from  external  causes,  y.  441 

Latrodectus  mactans,  i.  428 

Lectures,  no  copyright  in,  but  pro- 

pseudomembranous, y.  489 

malmignatus,  v.  159 

tected,  iii.  282 

syphilitic,  v.  487 

Laudanum,  vi.  388 ;  and  see  Opium 

Ledoyen's  disinfecting  fluid,   v. 

treatment,  v.  441 

Laughing,  v.  466 

472 

vestibular,  v.  487 

Laughing-MS,  vi.  292 
Laughter,  death  from,  v.  467 

Ledraw     and    Bouz's    operation 

web,  V.  487 

(cheiloplasty),  vi.  904 

syphilis  of  the,  v.  448;  vii.  621 

physiology  of,  v.  466 
Laurel,  v.  467 

Ledum,  poisonous  plant,  1.  707 

and    cancer,    diagnosis   be- 

Leech, iv.  700 

tween,  V.  444 

cherry,  i.  787 

application  of,  ii.  72 
ifuropean,  iv.  700 

and  phthisis,  diagnosis  be- 

Laurus camphora,  ii.  622 

tween,  V.  444 

nobilis,  i.  737 ;  v.  467 

gray,  iv.  701 

congenital,  v.  446 

Lavage  as  a  digestant,  iii.  470 

green,  iv.  701 
Mexican,  iv.  702 

diagnosis,  v.  444 

in  intestinal  obstruction,  v.  178 

differential  diagnosis  of,  v. 

of  intestines,  iii.  882 

mountain,  iv.  702 

449 

Lavandula,  v.  467 

Leech  tube,  ii.  72 

prognosis,  v.  445 

angustifolia,  v.  467 

Leeching,  ii.  72 

symptoms,  v.  443 

spica,  V.  468 

Lefb-handedness,  iv.  489 

treatment,  v.  445 

Lavatories  for  school-buildings. 

Left  ventricle,  hypertrophy  of^ 

tuberculosis  of,  v.  447 

vii.  71 

physical  signs  of,  ii.  828 

definition,  v.  447 

Lavender,  v.  467 

Leg,  amputation  of,  i.  260 

diagnosis,  v.  449 

Law  of  contraction  for  human  nerves, 

Anglesey  (artificial),  iv.  518 

differential  diagnosis,  y.  449 

iii.  771 

anomalies  of  arteries  of,  i.  586 

etiology,  v.  447 

of  excitation,  iii.  770 

applied  anatomy  of,  v.  476 
artificial,  iv.  518 

history,  v.  447 
pathology,  v.  448 

Law,  relation   of  physician  to 

the,  viii.  617 

Barbados,  iii.  781 

symptoms,  v.  449 

Lawsonia  inermis,  iv.  638 

bones  of,  v.  477 

treatment,  v.  450 

Laxatives,  v.  468 :  vi.  809 

dislocations  of  the,  iii.  538 

tumors  of  the,  v.  481 

use  of,  in  dysentery,  iii.  574 

eczema  of  the,  iii.  725 

as  a  cause    of   stenosis,   y. 

Laxator  tympani  muscle,  i.  619 

elephantiasis  of,  iii.  788 

440 

Lead,  v.  470 

fascia  of,  v.  479 

classification  and  history,  v. 

acetate,  v.  471 

lymphatic  glands  of,  v.  684 

481 

arthralgia,  v.  4'>4 

lymphatics  of,  v.  688 

clinical  aspects,  v.  482 

as  a  cause  of  blindness,  ii.  18 

muscles  of,  v.  480 

etiology,  v.  431 

as  a  food  poison,  iv.  184 

as  a  [)athoiogical  pigment,  vi.  635 

anomalies  of,  vi.  57 

frequency,  v.  432 

skin  of,  V.  478 

pathology,  v.  432 

basic  acetate,  v.  471 

ulcers  of.  differential  diagnosis 

prognosis,  v.  484 
prolapse  of,  v.  436 

button,  viii.  171 

of,  vii.  947 

cachexia,  v.  478 

veins  of,  v.  478 

symptoms,  v.  434 

carbonate,  v.  471 

Legal's  test  for  acetone  in  urine. 

treatment,  v.  434 

cerate  of  subacetate,  v.  471 

i.  67:  viii.  49 

ventricle  of,  v.  406 

colic,  V.  474 

Leggings  for  soldiers,  v.  796 

Las  Cruces,  vi.  284 

compounds  of,  used  in  medicine, 

Legumes  as  a  food  for  invalids,  iii. 

Las  Ve^as,  vi.  282 

v.  471 

455 

Las  Vegas  Hot  Spring,  v.  456 

distribution  of,  in  the  body,  after 

LeguminossB,  v.  482 

Latapie's  animal  holder,  viii.  433 

absorption,  vi.  727 

poisonous  plants  of,  vi.  694 

blood  pipette,  viii,  413 

eflects  of,  on  fa»tus,  vi.  279 

Leiomyoma,  vi.  40,  74;  vii.  85,  907 

Lateral  chain  theory  of  Ehrlich, 

on  \vorkei*8  in,  vi.  325 

etiology,  vi.  75 

vii.  210 

encephalopathy,  v.  474 

histology,  vi.  74 

Lateral  curvature  of  the  spine, 

geueral   medicinal  properties  of 

malignant,  vii.  35 

V.  456 

compounds,  v.  470 

nature,  vi.  75 

age  of  occurrence,  v.  461 

headache  from  use  of,  iv.  548 

origin,  vi.  75 

apparatus  for,  v.  466 

in  water,  viii.  289 

seats,  vi.  75,  77 

classification,  v.  460 

iodide,  v.  471 

Leishmania,  viii.  643 

etiology  of,  v.  459 

monoxide,  v.  471 

Leiter  cooling  apparatus  for  ear. 

forcible  correction  in,  v.  468 

nitrate,  v.  471 

iii.  596 

gymnastic  exercises  in,  v.  463 

palsy,  v.  472 

Lembert^s  continuous  suture,  v.  177 

lateral  deviation  in,  v.  457 

plaster,  v.  4T2 

interrupted  suture,  v.  178 

measnriug  nmcliines,  v.  462 

j)oisoning  by,  v.  473 

sutures,  iii.  206 

methods  of  self -correct  ion,  v.  465 

stains  on  the  cornea,  iii.  289 

Lemon,  iii.  127:  v.  482 

rotation  in.  v.  457 

sugar  of.  V.  471 

grass,  iii.  126;  and  see  CitroneUa 

secondary  or  contour  changes  in. 

white.  V.  471 

grass 

V.  458 

Lead  poisoning,  v.  473 

ground,  see  Podophyllum 

struct u ml  changes  in,  v.  459 

acute,  V.  478 

sidt  of.  vi.  452 

symptoms,  v.  461 

chronic,  v.  473 

sour.  iii.  127 

treatment  of,  v.  463 

from  bullets,  iv.  444 

sweet,  iii.  127 

Lateral  sinus,  aiion.aiies  of,  viii. 

method  of  introduction,  v.  473 

wild,  see  Podophyllum 

204 

pathological  anatomy,  v.  474 

Lemon  Springs,  v.  483 

Lateral  ventricles,  tapping,  a  sur- 

post-mortem appearances,  v.  473 

Lenigallol,  v.  483 

gical  procedure,  ii.  426 

prognosis,  v.  474 

Lenirobin,  v.  488 
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lienitives,  see  Laxatives,  v.  468 
Le  Noble's  test  for  acetone,  i.  76 
XeiM,  crystalline,  iv.  81 

changes  in  the  shape  of.  iv.  93 

development  of,  iv.  68 

dislocation  of,  iv.  108 

foreign  bodies  in,  iv.  105 

injuries  to,  iv.  102 

wounds  of,  iv.  103 
Iienses,  iv.  88 

strength  of,  iv.  89 

trial,  vi.  895 
IienticiUar  arteries,  ii.  258 
liOnticulo-striate  arteries,  ii.  258 
I«enticulo-thalamic    arteries,  ii. 

258 
Iienti^,  V.  483 

cestivale,  v.  488 
lioontiasis  ossea,  vi.  274 

diagnosed  from  acromegaly,  1.  95 
Ijeonunis,  v.  879 

cardiaca,  v.  379 
liOO's  sugar,  see  Laiose 
I«epidoptera,  poisonous,  v.  166 
I«epidotic  acid,  an  animal  pigment, 

iii.  225 
Iiepierre's  base,  ptomaTn,  vi.  790 
liOpiota,  iv.  283 

Morgagni,  iv.  284 

nancinoides,  iv.  284 

procera,  iv.  284 
liOpra,  V.  484 ;  and  see  Leprosy 

arabum,  v.  484 ;  and  see  Leprosy 

maculo-anaesthetica,  v.  485 

mutilans,  differentiated  from  ain- 
hum,  i.  146 

tuberosa,  v.  484 
Xeprosy,  v.  484 

ansesthetic,  v.  485 

bacillus  of,  i.  697 

bacteriological  diagnosis  of,  viii. 

442 

bacteriology  of,  i.  693 

definition,  v.  484 

diagnosis,  v.  488 

etiology,  v.  487 

geography,  v.  487 

history,  v.  487 

ichthyol  in  treatment  of,  iv.  886 

in  children,  v.  485 

in  the  new-born,  vi.  279 

Lombardian,  see  Pellagra,  vi.  520 

nodular,  v.  484 

of  the  hands  and  fingers,  iv.  507 

of  the  larynx,  v.  426 

cause  of  stenosis,  v.  440 

of  the  nasal  cavities,  vi.  128 

of  veins,  viii.  218 

pathology,  v.  487 

period  of  incubation,  v.  484 

prognosis,  v.  489 

prophylaxis,  v.  490 

quarantine  regulations  against, 
vi.  826 

symptoms,  v.  484 

synonyms,  v.  484 

the  veins  in,  ii.  108 

transmitted    by  mosquitoes,   v. 
871 

treatment,  v.  490 
Xeptandra,  v.  490 

virginica,  v.  490 
I«eptandrin,  v.  490 
liOprous  myositis,  vi.  82 
liOptilon  canadense,  iv.  158 
Xeptodera,  vi.  207 

intestinalis,  vi.  208 

Niellyi,  vi.  207 


Leptodera  pellio,  vi.  207,  502.  504 

setigera,  vi.  208 

stercoral  is,  vi.  208 

teres,  vi.  208 

terricola,  vi.  208 
Leptomeningitis,  ii.  890,  898 

a  cause  oiheadache,  iv.  552 

acute  purulent,  vii.  829 

complicating  otitis  media,  iii.  655 

secondary,  vii.  832 

vascular  changes  in,  ii.  108 
Leptomeninz  =  pia,  ii.  209 
Leptus  americanus,  i.  485 

autumnalis,  i.  485 

irritans,  i.  435 
Lerievant's      operation     (saddle 

nose),  vi.  124 
Leslie  Well,  v.  491 
Lethargic  state  of  hypnosis,  iv. 

812 
Lethargy,  ii.  584 ;  iii.  261 
Lettuce,  v.  408 
Leucasmus,  i.  165 
Leucin,  i.  68 

animal,  ptomaYn,  vi.  788 

in  urine,  viii.  60 
Leucism,  i.  165 
Leucoblasts,  ii.  22 
Leucocytes,  ii.   80,  and  see  Blood 
corpuscles,  white 

life  history  of,  ii.  28 

normal  percentages  of,  v.  491 

number  of,  v.  491 

r61e  of,  in  inflammation,  v.  8 
LeucocytheBmia,  v.  496 

laryngeal  stenosis  in,  v.  440 
Leucocytolytic  serum,  viii.  589 
Leucocytosis,  v.  491 

absence  of,  diseases  showing,  v. 
493 ;  and  see  Leucopenia 

blood  changes  in,  ii.  69 

diagnosed  from  leuksemia,  v.  508 

diseases  in  which  it  is  present,  v. 
492 

during  digestion,  v.  491 

experimental,  v.  492 

hsemolymph  glands  in,  iv.  472 

infectious,  v.  492 

inflammatory,  v.  492 

in  pregnancy,  v.  491 

in  the  moribund,  v.  491 

in  the  new-born,  v.  491 

pathological,  v.  491 

physiological,  v,  491 

post-hemorrhagic,  v.  492 

therapeutic,  v.  492 
Leucoderma,  i.   165;  vi.  685;  viii. 

264;  and  see  Vitiligo 
Leucoline,  ii.  884 
Leucolysis,  vi.  205 
Leucomains,  meaning  of  term,  i. 
642 

in  insanity,  v.  40 
Leuconychia,  vi.  98 
Leucopathia,  i.  165 
Leucopenia,  v.  498 ;  and  see  Hypo- 

leucocytosis 
Leucopenic  phase,  v.  492 
Leucorrhoea,  v.  498 

acute,  V.  494 

causes,  v.  494 

chronic,  v.  495 

prognosis,  v.  496 

treatment,  v.  496 
Leucosis,  i.  165 
Leucotrichia,  vi.  635 

acquisita,  vi.  685 
Leucynosis,  i.  165 


LeukeBmia,  v.  496 
acute,  V.  500 
blood  changes  in,  ii.  69 
chronic,  v.  501 
definition,  v.  496 
dermal,  v.  500.  501 
diagnosed  from  purpura,  v.  862 
diagnosis,  v.  503 
hsemolymph  glands  in,  iv.  472 
historical  account,  v.  496 
in  enlargements  of  spleen,  i.  82 
leucocytic,  v.  497 
lymphatic,  v.  500 
acute,  V.  500 
blood  in,  ii.  69;  v.  501 
bone  marrow  in,  v.  501 
general  description,  v.  501 
lymphatic  glands  in,  v.  502 
pathological    anatomy   and 

physiology,  v.  501 
spleen  in,  v.  502 
myelocytic,  v.  497 
myelogenous,  v.  497 

blood  changes  in,  ii.  69;  v. 

498 
body  temperature  in,  v.  500 
bone-marrow  in,  v.  499 
circulatory    system    in,    v. 

499 
clinical  description,  v.  497 
digestive  system  in,  v.  500 
general    metabolism   in,   y. 

500 
genit/>-urinary  system  in.  v. 

500 
hemorrhage  in,  v.  499 
liver  in,  v.  499 
lymphatic  glands  in,  v.  499 
nervous  system  in,  v.  500 
pathological    anatomy    and 

physiology  of,  v.  498 
predisposing  causes,  v.  497 
respiratory  system  in,  v.  500 
retinal  changes  in,  v.  499 
skin  in,  v.  500 
spleen  in,  v.  499 
terminations,  v.  497 
prognosis,  v.  508 
retinitis  in,  vi.  958 
Roentgen  rays  in,  viii.  560 
splenic,  v.  497 
treatment,  v.  503;  viii.  560 
varieties,  v.  497 
LeukeBmic  infiltration,  iv.  872 
Leukerbad,  viii.  572 
Leukopathia  unguium,  vi.  98 
Leukoplakia  of  oesophagus,  vi. 

840 
Levant  fever,  v.  685 ;  and  see  Malta 

fever 
Levator  anguli  scapulae  muscle, 

anomalies  of,  vi.  48 
Levator  claviculee  muscle,  iv.  44, 

49 
Levator     glandulee     thyroideee 

muscle,  vi.  46;  vii.  770 
Levator  labii  superioris  proprius 

muscle,  anomalies  of,  vi.  48 
Levator  palati  muscle,  viii.  107 
Levator      palpebree      superioris 

muscle,  anomalies  of,  iv.  48 
Levelling  apparatus,  Koch's,  viii. 

886 
Levico,  V.  504 
Levisticum,  v.  574 

levisticum,  v.  574 
Levulose  in  urine,  viii.  42 
Levulosuria,  viii.  42 
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I«eydenia  gemmipara,  viii.  640 

Ligaments,  crucial,  of   the   knee- 

«  Light  baths,"  vi.  992 

Ijeyden's  crystals  in  asthma,  i. 
587:  vii.  432 

joint,  v.  870 

Lighting  of  habitations,  iv.  761 

histology  of,  iii.  254 

inspection  of,  iv.  769 

Ijeysin,  Switzerland,  v.  504 

iliofemoral,  iv.  691 

of  school  buildings,  vii.  69 

of  workshops,  effect  on  health* 

laabilit^    of    third    parties  for 

ischio-capsular,  iv.  692 

physician's  fees,  iv.  141 

lateral,  of  the  knee-joint,  v.  870 

Ti.  328 

Liberia,  Pharmacopoeia  in,  vi.  585 

of  the  ankle,  i.  859 

Lignoin,  iii.  92 

laberty,  Sullivan  Co.,  K.  T.,  v. 

of  the  auricle,  i.  687 

Lignosulflt,  V.  518 

505 

of  the  cornea,  iv.  71 

Lignum  quassiae,  vi.  826 

Liborius'    method     of   cultiyating 

of  the  elbow-joint,  iii.  789 

vitae,  iv.  423 

anaerobic  bacteria,  viii.  429 

of  the  foot  and  ankle,  iv.  192 

LiliacesB,  poisonous  plant  of,  vi.  695 

tube  for  anaerobic  bacteria,  viii. 

of  the  hip-joint,  iv.  689 

Lily  family,  see  LUiaua 

429 

of  the  larynx,  v.  408 

of  the  valley,  v.  518 

License  to  practise  medicine,  iv. 

of  the  liver,  v.  527 

poisonous  plant,  vi.  705 

46;  viii.  617 

of  the  male  bladder,  i.  764 

water,   vi.   808;  and  see  Nym- 

early  legislation,  iv.  47 

of  the  ossicles  of  the  ear,  i.  616 

pheace^B 

necessary  preliminary  education 

of  the  pelvis,  vi.  587 

Limb,  shortening  of,  complicating 

for,  iv.  4Q 

of  the  shoulder-joint,  vii.  205 
of  the  uterus,  vii.  160 

hip  disease,  v.  285 

synopsis  of  requirement  in  differ- 

Limbic lobe,  ii.  208 

ent  States,  iv.  48 

of  the  wrist-joints,  viii.  817 
pubo- femoral,  iv.  692 

Limbs,  artificial,  v.  518 

Lichen,  v.  506 

cost  of,  V.  515 

febrile,  diagnosed    from  small- 

round, of  the  hip-joint,  iv.  691 

durability  of,  v.  515 

pox,  vii.  250 

of  the  uterus,  vii.  161 

makers  of,  v.  515 

pilaris,  V.  807 ;  and  see  EeraUms 

sacrosciatic,  vi.  538 

weight  of.  V.  515 

pilaris 

straight,  of  the  wrist,  viii.  817 

Limbs,  massapre  of,  v.  695 

planus,  i.  456;  v.  506 

thyro-epiglottic,  v.  408 

Limbs,  primitive  origin  of,  iv.  480 

diagnosed  from  eczema,  Hi. 

thyrohyoid,  v.  408 

Lime,  ii.  551 

714 

torn,  treatment  of,  v.  291 

caustic,  iii.  412 

diagnosed  from  lichen  ruber 

triangular,  vi.  565 
Y,  of  Bigelow,  iv.  691 

chloride  of,  iii.  6 

acuminatus,  v.  508 

as  a  deodorant,  iii.  411 

diagnosed      from     verruca 

Ligamentum  denticulatum,  11.  211 

as  a  disinfectant,  i.  688;  iiL 

plana,  viii.  222 

mallei,  iii.  585 

508 

diagnosis,  v.  506 
eticjjogy,  V.  506 

nuchse,  replaced  by  muscle,  vi.  60 

as  a  germicide,  iv.  388 

obturatorium  stapedis,  iii.  586 

chlorinated,  iii.  6 

of  arm  and  forearm,  1.  455, 

patellflR,  rupture  of,  vi.  518 

flowers.  V.  515 

457 

teres,  iv.  690 

hypochlorite  of,  as  a  germicide* 

of  the  tongue,  vii.  796 

Li^tTire  and  exsection  of  internal 

iv.  888 

pathological  anatomy,  v.  506 

jugular  vein,  v.  718 

liniment,  ii.  552 ;  v.  516 

treatment,  v.  506 

aseptic,  iii.  552 

quick,  as  a  disinfectant,  iii.  508 

ruber  acuminatus.  v.  507 

healing  of  arteries  after,  i.  588 

salts,  in  body  tissues,  iii.  896 

diagnosis,  v.  508 
etiology,  v.  508 

history  of,  i.  588 

necessary  for  coagulation  of 

in  arresting  hemorrhage,  iv.  685 

the  blood,  iii.  150 

of  arm  and  forearm,  i.  457 

of  arteries,  for  inoperable  cancer. 

slaked,  ii.  551 

pathological  anatomy,  v.  508 

ii.  644 

solution  of,  ii.  551 

treatment,  v.  508 

brachial,  i.  458;  iii.  785 

sulphurated,  vii.  557 

simplex,  iii.  709  ;  v.  506 

common  carotid,  vi.  198 

water,  ii.  551 

scrofulosorum,  v.  508 

external  carotid,  vi.  194 

Limes,  iii.  127 

diagnosis,  v.  509 

femoral,  vii.  789 

Limnotis,  iv.  701 ;  vi.  502 

etiology,  v.  508 

lingual,  vi.  194 

nilotica,  iv.  701;  vi.  502 

histopathology,  v.  509 
prognosis,  v.  509 

posterior  tibial,  v.  481 

Limonene,  ii.  760 

radial,  iv.  242 

Limonin,  iii.  127 

symptoms,  v.  508 

sul)clavian.  vi.  194 

Limping,  diagnostic  significance  of. 

synonyms,  v.  508 

ulnar,  iv.  243 

V.  515 

treatment,  v.  509 

vertebral,  vi.  196 

in  hip-joint  disease,  v.  267 

tropicus,  v.  506.  791 

of  blood-vessels  in  amputation,  i. 

Linaloyl  acetate,  v.  468 

urticatus,  v.  506 

243 

Linden  flowers,  v.  515 

Lichenification,  v.  506 

Ligatures,  iii.   552;  and  see  Dress- 

Linea alba,  i.  4 

Lichenin,  vi.  1 

ings,  xuff/ical 

fusca.  vi.  634 

Lick  Springs,  vii.  914 

animal,  i.  542 

semilunaris,  i.  4 

Lieben's  test  for  acetone  in  urine,  i. 

McGraw's,  v.  181 

Lineville  Mineral  Springs,  v.  516 

66;  viii.  49 

metallic,  i.  543 

Lingual  artery,  vi.  194 

Lieberkiihn,  crypts  of,  v.  182 

preparation  of,  i.  568 

anomalies  of,  i.  527 

Liebig^'s  theory  of  fermentation. 

sterilization  of,  i.  568 

ligature  of,  vi.  194 

iv.  146 

Ligatures  vivantes,  iv.  339 

surface  markings  of,  vi.  191 

Life,  iii.  379 

Lig^ht  as  an  aid  in  the  judgment  of 

Lingual  paralysis,  iv.  824 

(iuratiou  of,  v.  567 

direction,  iii.  494 

Lingual  spasm,  iv.  823 

periods  of,  i.  139 

at  liealtii  resorts,  iv.  564 

Linguatula,  i.  429 

theories  of,  iii.  379 

baths,  vi.  992 

denticulate,  i.  429 

Life  insurance  examinations,  v. 

effect  of.  on  bacteria,  i.  685 

rhinaria.  i.  428,  429 

509 

on  differentiation,  iii.  468 

Linguatulida,  i.  428 

Life-tables,  viii.  258 

on  the  organism,  vi.  991 

Lingula  of  cerebellum,  ii.  160 

conditions  affecting  the  accuracy 

local  applications  of,  vi.  992 

Linhart's  mixture,  as  an  anesthe- 

of, viii.  259 

percei)tion,      measurement       of 

tic,  i.  292 

construction  of,  viii.  258 

acuteness  of.  vi.  392 

Liniments,  v.  737 

Lig^aments,  arcuate,  of  the  wrist. 

physics,  physiology,   and    ther- 

ammonia, i.  215 

viii.  317 

apy  of,  viii.  562 ' 

belladonna,  i.  748 

broad,  of  the  uterus,  vii.  190 

pohirizcd,  vi.  728 

camphorated  soap,  vii.  255 

cotyloid,  iv.  690 

therapeutics  of,  vi.  991 ;  viii.  565 

cantharidal,  ii.  663 
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lieydenla  semmlpara. 
Liver* 

laniments,  chloroform,  iii.  8 

Liquor,  v.  788 ;  see  also  Solution 

Lithotomy,  median  perineal,  y.  525 

lime,  ii.  552 ;  v.  516 

acidi  arsenosi,  i.  524 

suprapubic,  v.  528 

soap,  vii.  255 

adhsesivus,  iv.  156 

after-treatment,  v.  524 

turpentine,  vii.  914 

ammonii  acetatis.  i.  216 

complications,  v.  525 

volatile,  i.  215 

amnii,  i.  225 

operation,  v.  528 

lanimentum  calcis,  ii.  552 

arsenii  et  hydrargy ri  iodidi,  1.  524 

prognosis,  v.  525 

TiiTiin,  ii.  762 

calcis,  ii.  551 

Lithotrites,  v.  519 

XiinBeed,  v.  516 

fern  acetatis,  v.  225 

Lithotrity,  rapid,  with  evacuation. 

ground,  v.  516 

chloridi,  v.  227 

V.  519 

meal,  v.  516 

citratis,  v.  226 

Litigation  and    nervous  diseases, 

oil  of,  V.  516 

et  ammonii  acetatis,  v.  226 

vi.  289 

lant,  V.  516 

nitratis,  v.  228 

Litre,  viii.  299 

Linmn,  v.  516 

subsulphatis.  v.  228 

Litten's    diaphragm    phenomenon. 

usitatisBimum,  v.  516 

tersulphatis,  v.  228 

iii.  484 

Lion's  incubator,  vi.  749 

glusidi,  vii.  1 

sign,  ii.  814 

lap,  Baelz's  disease  of,  i.  722 

guttie  perchse,  iv.  456 

Litters,  vii.  848 

cancer  of,  ii.  684.  688 

hydi-argyri  nitratis,  v.  754 

hand.  i.  489 

carbuncle  of,  ii.  669 

iodi  compositus,  v.  205 

Litton  Seltzer  Springs,  v.  526 

eczema  of,  iii.  724 

magnesii  citratis,  v.  678 

Littr^'s  glands,  viii.  15 

lupus  of,  V.  613 

Morgagni,  iv.  82 
picis  alkali nus,  iii.  720 

Liver,  v.  526 

lymphangioma  of,  i.  852 

abscess  of  the.  i.  27,  44;  v.  580 

plastic  operations  on  the,  vi.  901 

plumbi  subacetatis,  v.  471 

definition,  v.  580 

sarcoma  of,  ii.  684 

subacetatis  dilutus,  v.  471 

diagnosis,  v.  584 

Xipanin,  v.  517;  vii.  809 

potass®,  vi.  748 

differential  diagnosis,  v.  585 

lapochrome,  iii.  228 :  vi.  684 

potassii  arsenitis,  1.  524 

distribution,  v.  580 

Lipodystrophy,   intestinal,  viiL 

citratis,  vi.  744 

due  to  amwba  coli,  i.  229 

566 

sanguinis,  ii.  16,  84 

etiology,  v.  580 

Lipogenesis,  v.  517 

sodffi,  vii.  256 

from  arterial    infection,   v. 

Lipoma,  vii.  907;  viii.  567 

chloratae,  iii.  6 

581 

arborescens,  viii.  567 

sodii  arsenatis,  i.  524 

idiopathic,  v.  581 

capsulare,  viii.  567 
CAvernosum,  viii.  568 

ethylatis  (B.  P)..  ii.  758 
zinci  chloridi,  viii.  898 

in  amoebic  dysentery,  iii.  570 
pathogenesis,  v.  581 

circumscribed,  viii.  568 

Liquorice,  black,  v.  518 

prognosis,  v.  584 

diagnosis,  viii.  570 

Italian,  v.  518 

surgical  treatment  of,  v.  557 

diflfuse,  viii.  568 

Russian,  v.  518. 

treatment,  v.  585 

durum,  viii.  568 

Spanish,  v.  518 

tropioil,  V.  582 

etiology,  viii.  568 

stick,  V.  518 

acute  yellow  atrophy  of  the,  i 

histogenesis,  viii.  567 

Liquorice  root,  v.  517 

646;  V.  586 

intermuscular,  viii.  569 

Liquors,    intoxicating,   adultera- 

definition, v.  586 

microscopical  appearances,  viii. 

tion  of,  iv.  171 

diagnosis,  v.  589 
etiology,  v.  586 

568 

Liriodendrin,  v.  674 

multiple,  viii   568 

Liriodendron,  v.  674 

frequency,  v.  586 

of  the  auricle,  iii.  666 

Lisf^anc's  method  of  amputation. 

morbid  anatomy,  v.  687 
prognosis,  v.  589 

of  the  coniuuctiva,  iv.  108 

of  the  eyelid,  iv.  107 

of  the  Fallopian  tubes,  iv.  188 

at  shoulder,  i.  254 

of  foot,  i.  256 

symptoms,  v.  588 

Lisping,  vii.  485 

treatment,  v.  589 

of  the  hands  and  fingers,  iv.  501 

Lissner's  Mineral  Spring,  y.  518 

adenoma  of,  i.  118;  v.  554 

of  the  intestine,  v.  189 

Listoma,  iv.  702 

amyloid  disease  of  the,  i.  26,  269 

of  the  joints,  viii.  569 

coccineum,  iv.  702 

amylolytic  enzyme  in  the,  iii.  842 

of  the  kidney,  v.  823:  viii.  570 

Ghilianii,  iv.  702 

anatomy  of  the.  i.  11 ;  v.  526,  557 

of  the  larynx,  v.  483 

Lithesmia,  see  Gout 

angioma  of,  i.  850 

of  the  mamma,  ii.  476 

diet  in,  iii.  468 

as  a  source  of  auto-intoxication. 

of  the  irsophagus,  vi.  844 

Litharge,  v.  471 

i.  645 

of  the  omentum,  vi.  360 

Lithia  Springs,  Geneva,  N.  T., 

atrophy  of,  i.  609 

of  the  orbit,  iv.  115 

iv.  316 

biliary  obstruction  of,  i.  25 

of  the  parotid  gland,  vi.  511 

Lithio-piperazine,  v.  518 

blood  supply  of,  v.  527,  562 
carcinoma  of,  i.  27 ;  v.  555 

of  the  periosteum,  vi.  569 

Lithium,  v.  518 

of  the  peritoneum,  vi.  571 

benzoate.  i.  745 

differential  diagnosis  of,  y. 

of  the  pharynx,  vi.  604 
of  the  tonsil,  vii.  822 

bromide,  ii.  485 

585 

carbonate,  v.  518 

cavernous    haemangioma  of,   y. 

pendulum,  viii.  568 

citrate,  v.  518 

555 

prognosis,  viii.  571 

diuretin,  viii.  60 

chemical  composition  of,  v.  562 

pseudo-,  viii.  567 

quinate,  viii.  60 

cirrhosis  of  the,  v.  548,  548 

retrograde  changes  in,  viii.  570 

salicylate,  vii.  9 

atrophic,  v.  544,  548 

subcutaneous,  viii.  569 

salts,  diuretic  action  of,  iii.  545 

diagnosis,  vi.  8 

submucous,  viii.  569 

LithokelyphopeBdion,  i.  227;  iv. 

classification,  v.  548 

subserous,  viii.  569 

57 

clinical,  v.  548 

symmetrical,  viii.  568 

Lithokelyphos,  i.  227 ;  iv.  57 

definition  of.  v.  548 

teleangiectatic,  viii.  568 

Litholapazy,  v.  519 

diet  in,  iii.  459 

treatment,  viii.  571 

exceptions  to,  i.  799 

etiology,  v.  548 

Xipomatosis,  symmetrical,  vi.  274 

operation,  v.  521 

Hanot's,  v.  547 

Liposarcoma,  viii.  568 

size  of  instruments,  v.  528 

hypertrophic,  i.  25;  v.  546, 

Lipothjrmia,  ii.  224 

LithopeBdion,  iv.  57 

649 

Lipuria,  iii.  82 

Lithotomy,  v.  528 

mixed,  v.  648 

Liquefaction  necrosis,  vi.  208 

infrapubic,  v.  526 

Morrison's  operation  for,  vi. 

Liquid  cultures,  viii.  428 

lateral,  v.  525 

858 

Liquid,  Butch,  iv.  15 

parts  divided  in.  vi.  566 

obstructive  bilianr,  v.  646 
pigmentary,  y.  647 

Xiquidambar,  vii.  529 

parts  to  be  avoided  in,  v i.  567 
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Iiiver,  cirrhosis  of  the,   portal,  v. 
548 

surgical  treatment  of,  v.  560 
concerned  in  coagulation  of  the 

blood,  iii.  151 
condition  of,  in  diphtheria,  iii. 

484 
congestion  of  the,  i.  24, 25 ;  v.  551 
coi^set-,  i.  28 
cysts  of,  iii.  850 
echinococcus  of  the,  i.  27 ;  v.  689 

diagnosis,  v.  541 

differential  diagnosis,  v«  541 

etiology,  v.  589 

history,  v.  539 

multifocular,  v.  540 

pathology,  v.  589 

prognosis,  y.  542 

prophylaxis,  v.  542 

surgical  treatment,  v.  542, 
558 

symptoms,  v.  540 

treatment,  v.  542 
effect  of  removal  of,  v.  665 
enlarged,  diagnosed  from  renal 

tumor,  V.  B2S 
erythrocytes  formed  in  the,  ii.  17 
excretory  system  of,  v.  527 
extract  of,  vi.  416 
fatty,  i.  26;  v.  560 

degeneration,  v.  560 

innltratioi).  v.  650 
fibroma,  v.  555 
fissures,  v.  526 
floating,  i.  28 
functions  of,  v.  668 
gin-drinker*s,  v.  644,  548 
granular,  v.  644 
histology  of,  v.  528,  564 
hob-nailed,  v.  644,  548 
hydatids  of,  v.  689 
hypenemia  of,  v.  551 

course,  v.  552 

diagnosis,  v.  552 

duration,  v.  552 

etiology,  v.  551 

morbid  anatomy  and  path- 
ology. V.  558 

prognosis,  v.  552 

symptoms,  v.  552 

treatment,  v.  553 

varieties,  v.  551 
hypertrophic  cirrhosis  of  the,  i. 

25;  V.  545,  549 
indications   for  operative  treat- 
ment of  (liseast'S  of,  v.  560 
inflammation  of  the  capsule  of, 

perihepatitis,  v.  556 
injuries  of,  i.  17 

leukjemic  enlargement  of,  v.  499 
ligaments  of  the,  v.  527 
lymphatics  of  the,  v.  527,  529,  639 
malformations  of,  vii.  705 
minute  anatomy  of  the,  v.  528, 

564 
movable,  i.  28 
nevves  of  the,  v.  527 
neuralgia  of,  vi.  248 
new  growths  of  the,  v.  554 
operations  on.  v.  557 

indications  for.  v.  560 

preparation  for.  v.  557 
panisites  of,  v.  539;  vi.  501 
phvsiology  of,  v.  561 
pulse,  vi.  808 
sarcr)ma  of,  v.  555 
secretion  of  the,  effect  of  disturb- 
ances on  metabolism,  v.  773 


Liver  surfaces,  v.  526 

surgery  of,  v.  557 

syphilitic  disease  of  the,  i.  25 ;  v. 
560;  vii.  624 

topograpliiial    anatomy    of,   ii. 
813;  iv.  567 

tropical  abscess  of,  v.  582 

tuberculosis  of,  viii.  571 

tumors  of  the,  i.  24;  v.  564 
surgical  treatment  of.  v.  558 
<< Liver  and  Kidney'*  Springs, 

Cal.,  ii.  530 
Liver  flukes    among  animals,  de- 
tection of,  v.  726 
Liver  spot,  ii.  885 
Lividity,  cadaveric,  iii.  121 
Living  substance,  i.  756 

characteristics  of,  i.  767 

structure  of,  iii.  269 
Livingston  Artesian  Well,  y.  565 
Lobelacrin,  v.  566 
Lobelia,  ii.  622;  v.  666 

as  an  expectorant,  iv.  60 

inflata,  v.  566 
LobeliaceeB,   poisonous   plants  of, 

vi.  694 
Lobelic  acid,  v.  566 
Lobeline,  v.  566 
LobelioideB,  ii.  622 
Lobes  of  brain,  ii.  187 

of  ear,  i.  687 
Loclgaw,  vii.  725 
Loco  weeds,  poisonous,  vi.  708 
Locomotion,  human,  rhythm  of,  v. 

615 
Locomotor  ataxia,  vii.  878 

and  brain  tumor,  diagnosis  of,  ii. 
449 

as  subject  of  litigation,  vi.  289 

course,  vii.  881 

diagnosis,  vii.  380 

duration,  vii.  381 

etiology,  vii.  878 

hand  in,  iv.  531 

prognosis,  vii.  881 

symptoms,  vii.  378 

treatment,  vii.  881 
Lodi  Artesian  Well,  v.  666 
Loeb's  work  on    parthenogenesis, 

vi.  516 
Lo^che-les-Bains,  viii.  572 
LoeflAer^s  blood  serum,  viii.  416 

method  of  staining  tiagella,  viii. 
438 

methylene  blue,  viii.  436 
Lo^agraphia,  i.  410 
LoganiacesB,  poisonous  plants  of, 

vi.  605 
Loganin,  iv.  307 
Logaphasia,  i.  410 
Log-hut,  V.  811 
Logwood,  V.  566 
Lonum,  vi.  701 

gramineaB,  vi.  701 

teniulentum,  vi.  701 
London  hearing  dome,  the.  iii.  633 
Londonderry  Lithia  Springs,  v. 

567 
Longevity,  v.  567 

cases  of,  iii.  379 

occupation  as  a  factor  in,  vi.  816 
Longissimus  dorsi  muscle,  anom- 
alies of,  vi.  60 
Longitudinal  sinus,  ii.  260 
Longus  colli  muscle,  anomalies  of, 
vi.  48 

Loomis  sanitarium,  v.  505 
Loose  bodies  in  the  joints,  v.  296 


Lophophorine,  v.  761 
Lophophorus,  v.  761 
anhalonium.  v.  761 
Lewinii.  v.  761 
AVilliamsii,  v.  761 
LoranthacesB,  v.  571 
Lordosis,  v.  671 
Lorenz  bandage,  iv.  696 

method  of  treatment  for  club- 
foot, iv.  224 
for  knock-knee,  v.  875 
operation  for  congenital  dialoca- 
tion  of  the  hip,  iv.  695 
Loretin,  v.  571 
Loretin-bismuth,  v.  572 
Loring^s  ophthalmoscope,  vi.  881. 

382 
Los  Angeles  and  Pasadena,   ▼. 
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L'>sophan,  v.  207.  574 
Lotion,  acids  used  as,  i.  72 

Gninville's,  ii.  15 
Louisiana,  history  of  yellow  fever 
in,  viii.  588,  689 
requirements  for  medical  prac- 
tice in.  iv.  48 
Louisville  Artesian  Well,  v.  574 
Louisville    Mineral  Springs,  v. 

574 
Lovage  root,  v.  574 
Lovdowsky's  fluid,  iv.  710 
Love  pea,  v.  260 

Lower  Blue  Lick  Springs,  v.  574 
Lowmoor  jacket,  vi.  188 
Loxodes  dentatus,  viii.  658 
Lozenges,  v.  739 
Lubricants,  iii.  557 
Lucas  Championni6re*s   method 

of  treatment  of  inguinal  hernia,  iv. 

675 
Lucilia  Ca?sar,  v.  164 
hominivorus,  v.  164 
macellaria  in  the  nasal  cavities, 
vi.  142 
Lilcke    and   Bier's    osteoplastic 

necrotomy,  vi.  428 
Luc-Ogston    method    of  treating 

sinusitis,  iv.  274 
Ludwig  and  DogiePs  rheometer, 

iii.  100 
Ludwig- Salkowski     method    of 

estimating  (quantity  of  uric  acid  in 

urine,  viii.  35 
Ludwig^s  angina,  vi.  593;  viii.  581; 

and   see    Phai^itgitin,  acuta  phleg- 

mono  if  f( 
Ludwig^s  mercury  pressxure  ap* 

paratus,  iv.  725 
Lugol's  solution  of  iodine,  v.  205 

preparation  of,  viii.  396 
Lumbar  hernia,  iv.  681 
Lumbar  lymphatic  glands  and 

plexus,  V.  640 
Lumbar  puncture,  vii.  232 
in  meningitis,  ii.  394,  776 
Lumbo-sacral    articulation,    vi. 

538 
Lumbricales  manus,  anomalies  of, 

vi.  54 
Lumbricales  pedis,  anomalies  of, 

vi.  59 
Lumbricus  canis,  vi.  223 
Lunacy,  v.  25;  and  see  Innauiiy 
Lunar  caustic,  vii.  215 
Lunge-Zeckendorf  carbon  dioxide 

apparatus,  vi.  160 
Lungs,  V.  575;  vii.  749 

abscess  of,  v.  586 ;  vii.  765 
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Lun^s,    action   of  aosesthetics  on 
ibe,  i.  298 

affected  in  tropical  abscess,  v. 
583 

affections     of      the     bronchial 
glands,  V.  587 

amount  of  carbon  dioxide  elimi- 
nated by,  V.  768 

anatomy  of  the,  v.  575 

nomenclature  in,  y.  682 

atrium  of,  v.  581 

auscultation  of  the,  ii.  816 

bronchiectatic  cavities  in,  vii.  755 

capacity  of,  vi.  947 

carcinoma  of  the,  v.  606 

collapse  of,  i.  597 

complications  of,  following  an- 
sesthesia,  iii.  24 

condition  of  the,  in  diphtheria, 
iii.  483 

congestion  of  the,  v.  591 
active,  v.  591 
liypostatic,  v.  591 
mechanical,  v.  591 
passive,  v.  591 

corpora  amylacea  in  the,  iii.  296 

emphysema  of  the.  iii.  818 

cnchondroma  of  the,  v.  606 

endothelioma  of  the,  v.  607 

examination    of,    during    preg- 
nancy, V.  881 

•extract,  vi.  417 

Fell-0'Dwyer  method  of  insuf- 
flating, iv.  142 

fever,  vi.  676;  and  see  Pneumo- 
nia, lobar 

gangrene  of,  v.  590 ;  vii.  755 
sputum  in,  vii.  488 

hypertemia  of.  v.  591 
sputum  in,  v.  488 

infarction  of,  v.  591 

in  infancy,  anatomical  consider- 
ation of,  vi.  685 

interstitial  cirrhosis  of,  vi.  675; 
see  Pneumonia,  chronic 

lymphatics  of.  v.  584,  644 

malformations  of,  vii.  706 

masons',  v.  594 

medication  by  way  of,  v.  785 

millers',  v.  594 

minute  anatomy  of,  terminology, 
V.  582 

nerves  of,  v.  585 

cedema  of,  v.  598 

outline  of,  on  chest  wall,  iv.  567 

parasites  of,  vi.  501 

percussion  of  the,  ii.  815 

physical  examination  of  the,  ii. 
812 

physiology  of.  vi.  945 

pneumonokoniosis,  v.  594 

pneumothorax,  v.  597 

relations  of,  to  surface  of  the 
chest,  ii.  812;  vi.  946 

root  of,  structures  in,  v.  578 

sarcoma  of  the,  v.  607 

surgical  diseases  of,  vii.  755 

syphilis  of,  vii.  621 

tuberculosis  of.  v.  599;  and  see 
Phthim  and  Tuberculosis 

tumors  of,  v.  605 

wounds  of,  vii.  758 
Xonxda  of  the  nail.  viii.  568 
Lonulate  foramen,  ii.  217 
Lupamaric  acid,  iv.  736 
Lupetazine,  v.  609 
Lupines,  poisonous  plants,  vi.  702 
Xupoma,  V.  612 
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Lupulin,  iv.  735:  v.  609 
Lupulinum,  v.  609 
Lupus,  a  cause  of  stenosis  of  the 
larynx,  v.  440 
crustosus,  V.  618 
diagnosed  from  syphilis  of  the 
nose,  vi.  148 
from    tuberculosis    of    the 
nose,  vi.  149 
elevatus,  v.  612 
erythematosus,  v.  609 

diagnosed  from  eczema,  iii. 

713 
diagnosed  from  lupus  vul- 
garis, V.  615 
diagnosed  from  seborrhcea, 

vu.  89 
diagnosis,  v.  611 
discoid,  V.  610 
disseminate,  v.  610 
etiology,  v.  610 
pathological  anatomy,  v.  610 
prognosis,  v.  611 
relation  to  tuberculosis,  v. 

611 
symptomatology,  v.  609 
treatment,  v.  612 
exedens,  of  the  ano-vulvar  re- 
gion, i.  896 
exulcerans,  v.  618 
hypertrophicus,  v.  618 
maculosus,  v.  612 
nievus,  i.  858 
nodosus,  v.  612 
non-exedens,v.  612 
non-ulceratus,  v.  612 
of  the  auricle,  v.  618 
of  the  extremities,  v.  614 
of  the  face,  v.  618 
of  the  genitals,  v.  614 
of  the  hand  and  fingers,  iv.  504 
of  the  larynx,  v.  426 
of  the  lips,  V.  618 
of  the  mucous   membranes,  v. 

614 
planus,  V.  612 
rodens,  v.  618 
serpiginosus,  v.  618 
tuberculatus.  v.  612 
tumidus,  V.  612 
verrucosus,  vii.  228 
vulgaris,  v.  612 

diagnosis,  v.  615 
Finsen's    method  of   treat- 
ment, vi.  998 
of  hand  and  fingers,  iv.  504 
pathology,  v.  614 
treatment,  v.  615 
varieties,  v.  612 
Luschka's  tonsil,  vii.  828 
hypertrophy  of.  iii.  618 
Lustgarten's  bacillus  of  syphilis, 

i.  693 
Luxations,  iii.  506 
congenital,  vii.  715 
of  testicle,  vii.  180 
Luys'  urine  separator,  viii.  707 
Lycetol,  v.  616 
Lychnis  Oitha^,  vi.  701 
Lycoperdales,  iv.  286 
Lycoperdon,  iv.  286 
Lycopodium,  v.  616 
clavatum,  v.  616 
Lycopus,  V.  879 
Lydite,  vii.  910 
Lygosin,  vi.  827 
Lymph,  v.  617 

and  chyle  compared,  iii.  76 


Lymph,  composition  of,  iii.  76;  v. 
617,  618 

flow  of,  effect  of  massage  upon, 
V.  696 

formation  of,  v.  618 

metastasis  by  means  of  the,  y. 
778 

movement  of,  v.  620 

production  of,  disturbance  of,  vi. 
884 

rate  of  flow  of,  v.  620 

relation  of,  to   metabolism,  v. 
620 
Lymph  nodes,  v.  656 

a^ections  of,  v.  666 

amyloid  degeneration  of,  v.  660 

anatomical  considerations,  v.  659 

animal  parasites,  v.  660 

atrophy  of,  v.  660 

calcification,  v.  660 

carcinoma  of,  v.  662 

diseases  of,  v.  659 

fatty  degeneration  of,  v.  660 
infiltration  of.  v.  660 

hyaline  degeneration,  v.  660 

hyperplasia  of,  v.  662 

inflammation  of,  v.  660 ;  and  see 
Lymphadenitis 

in  scarlatina,  vii.  55 

pathological  changes  in,  v.  660 

pigmentation  of,  v.  660 

sarcoma,  v.  662 

scrofula,  v.  661,  666 

tuberculosis  of,  v.  667 

tumor  formation  in,  v.  661 
Lymph  scrotum,  iii.  788 
Lymph  vessels  and  nodes,  surgi- 
cal affections  of,  v.  664 
Lymphadenitis,  v.  660 

acute.  V.  660 

chronic,  v.  660 

syphilitic,  v.  661 

tuberculous,  v.  661 
Lymphadenoma,  iv.  728;  v.  661, 
664 ;  and  see  Uodgkin*s  disease 

of  the  kidney,  v.  826 

of  the  mediastinal  glands,  v.  780 

of  the  orbit,  iv.  115 
LympheBmia,  v.  500,  501 ;  and  see 

Leukaemia,  lymphatic 
Lymphangiectasis,  i.  852;  v.  621, 
666 

of  conjunctiva,  iv.  108 
Lymphangio-endotheUoma,    vii. 

89,908 
Lymphangioma,   i.  852;    y.  666; 
vii.  908 

cavemosum,  i.  852 

cysticum,  i.  853 

etiology,  i.  358 

occurrence,  i.  352 

of  eyelids,  iv.  107 

relation  to  lymphangiectasis,  y. 
621 

simplex,  i.  852 

treatment,  v.  666 

varieties,  i.  852 
Lymphangioma        circumscrip- 
tum, V.  622 
Lymphangitis,  v.  628,  666 

acute.  V.  623 

chronic,  v.  024 

gonorrha?al,  viii.  527 

of  walls  of  veins,  viii.  210 

reticular,  v.  623 

syphilitic,  v.  623.  624 

tuberculous,  v.  623,  624 
Lymphatic  capillaries,  v.  651 
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Lymphatic    drculation,  disturb- 
ances of.  iii.  124 
Lymphatic  constitution,  vii.  446 
Lymphatic  diathesis,  vii.  446 
Lymphatic  duct,  v.  645;  and  see 
Tlioraeic  duct 
right,  V.  646 
Lymphatic  dyscrasia,  vii.  446 
Lymphatic  fflands,  v.  624.  656 
amyloid  degeneration,  i.  270 
anterior  auricular,  v.  630 
antebrachial,  v.  682 
axillary,  v.  632 
brachial,  v.  632 
bronchial,  v.  644 
coeliac,  v.  640 

deep  cervical,  v.  681 ;  vi.  199 
diseases  of,  v.  659 
dorsal  mediastinal,  v.  644 
ectal  brachial,  v.  682 

cervical,  v.  680 

inguinal,  v.  684 
ental  brachial,  v.  682 

cervical,  v.  681 

inguinal,  v.  684 
extract  of,  vi.  414 
haematopoietic  functions  of,  vL 

413 
hyaline  deposits  in,  iv.  778 
hypogastric,  v.  640 
iliac,  V.  640 
inferior  jugular,  v.  681 
inguinal,  v.  634 
in  Hodgkin's  disease,  iv.  729 
intercostal,  v.  644 
lumbar,  v.  640 
mastoid,  v.  630 
mediastinal,  v.  644 
mesenteric,  v.  641 
methods  of  injecting,  v.  658 
occipital,  V.  680 
of   the   abdominal   and    pelvic 

cavities,  v.  640 
of  the  arm  and  shoulder,  v.  682 
of  the  head  and  neck,  v.  630 
of  the  leg,  V.  684 
of  the  neck,  v.  630;  vi.  198 
of  the  obturator  foramen,  v.  638 
of  the  thorax,  v.  644 
parotid,  v.  630 
pectoral,  v.  644 
popliteal,  V.  634 
posterior  auricular,  v.  680 
prescapular,  v.  638 
sjicral,  V.  640 
sarcoma  of,  ii.  643 
sternal,  v.  644 
structure  of,  v.  656 
subauricular.  v.  630 
submaxillary,  v.  630;  vi.  199 
sulmccipital,  v.  680 
superficial  brachial,  v.  632 

cervical,  v.  630;  vi.  199 

cubital,  v.  632 

facial.  V.  630 

jui^ular,  V.  630 
supraclavicular,  v.  631 
suprahyoid,  vi.  199 
supratrochlear,  v.  632 
thoracic,  v.  644 
tuberculosis  of,  vii.  902 
ventral  mediastinal,  v.  644 
zygomatic,  v.  630 
L3niiiphatic  plexus,  bronchial,  v. 
044 
CO? Mac,  V.  641 
hypogastric,  v.  640 
iliac,  v.  040 


Lymphatic  plexus,  intercostal,  v. 

644 
lumbar,  v.  640 
mediastinal,  v.  644 
mesenteric,  v.  641 
sacral,  v.  640 
sternal,  v.  644 
Lymphatic  system,  v.  624 
detinition,  v.  624 
development  of.  v.  657 
diseases  and  injuries  of,  v.  659 
general  structure  of,  in  man  and 

animals,  v.  626 
historical,  v.  625 
in  childhood,  ii.  881 
in  the  brain,  il  263 
methods  of  injecting,  v.  658 
topographical  anatomy  of,  v.  626 
truncus  jugularis,  v.  681 
Lymphatic  trunks,  ▼.  645 
Lymphatic  vessels,  v.  624 
afferent,  v.  656 
ectal,  of  the  head,  face,  and  neck, 

V.  627 
efferent,  v.  656 
ental,   of   the    head,   face,   and 

neck,  V.  627 
in  cardiac  muscle,  vi.  20 
in  striated  muscles,  vi.  18 
in  unstriated  muscular  tissue,  vi. 

22 
met  Iiods  of  injecting,  v.  658 
of  the  abdomen,  v.  685 
of  the  adrenals,  v.  687 
of  the  arm  and  shoulder,  v.  631 
of  the  axilla,  vii.  209 
of  the  brain,  ii.  268 
of  the  bronchi,  v.  584.  644 
of  the  central  nervous  system,  v. 

629 
of  the  diaphragm,  v.  642 
of  the  ear,  v.  628 
of  the  external  ear,  v.  627 
of  the  external  genitals,  v.  685 
of  the  eye  and  orbit,  v.  628 
of  the  eyelids,  v.  627 
of  the  face.  v.  627 
of  the  foot,  V.  633 
of  the  hand,  v.  631 
of  the  heart,  v.  643 
of  the  internal  genitals  (female), 

V.  637 
of  the  internal  genitals  (male),  v. 

630 
of  the  intestine,  v.  687 
of  the  kidney,  v.  315 
of  the  larynx,  v.  410.  629 
of  the  le^  and  thigh,  v.  638 
of  the  liver,  v.  639 
of  the  lungs,  v.  584,  644 
of  the  nianiniarv  gland,  ii.  470; 

V.  640 
of  the  meninges,  v.  629 
of    th(»    mouth,    pharynx,    and 

larynx,  v.  628 
of  the  neck,  v.  630 
of  the  nose,  v.  627;  vi.  106 
of  the  cesophagus,  v.  648 
of  tlie  pancreas,  v.  638 
of  the  pelvic  limb.  v.  633 
of  the  pelvic  and  abdominal  vis- 
cera, V.  030 
of  the  perineum,  v.  635 
of  the  i)leura,  v.  585 
of  the  skin,  viil.  681 
of  the  si)leen.  v.  038 
of  the  stomach,  v.  637 
of  the  tongue,  v.  629 


Lymphatic  vessels  of  the  tonsUs^ 
V.  629 

of  the  trachea,  v.  644 

of  the  thoracic  limb.  v.  631 

of  the  thorax,  v.  641 

of  the  umbilical  cord,  viii.  5 

of  the  urinary  organs,  v.  685,. 
637 

origin  of,  v.  651 

structure,  v.  655 

tumors  of,  i.  352 ;  and  see  Lymph' 
angioma 

valves,  V.  655 
Lymphatic  vessels,  diseases  ofL 
V.  664,  666 

injuries  to,  v.  666 

parasites  in,  vi.  501 

varices  of,  iii.  78 
Lymphatism,  vii.  446 
Lymphatolytic  serum,  viii.  589 
Lymphocytosis,  v.  492 

diagnostic  value  of,  v.  498 
Lymphoedema,  v.  666 
Lymphoid  cells  in    inflammation^ 
V.  4 

tissue,  iii.  254;  v.  657 
Lymphoma,  v.  668;  vii.  36,  907 

classification,  v.  668 

malignant,  iv.  728;  vii.  36;  and 
see  H(xlffkin*s  diseatte 

of  the  eyelids,  iv.  107 

of  the  mediastinal  glands,  v.  780 

of  the  orbit,  iv.  115 

of  the  tonsil,  vii.  822 
Lymphomatosis,  iv.  728;  and  see 

Hodgkiiis  disease 
Lymphorrha^ia,  v.  666 
Lymphosarcoma,  ii.  648;  iv.  728; 
V.  662:  vii.  36,  907 

differentiated    from    Hodgkin's 
disease,  iv.  731 

of  the  lachrymal  glands,  iv,  116 

of  the  meiiiastinaT  glands,  v.  780 
Lyra,  ii.  180 
Ly satin,  i.  68 
Lysatinin,  i.  68 
Lysidin,  v.  669 

bitartrate.  v.  669 
Lysin,  i.  68 
Lysins,  iv.  844 
Lysoform,  iv.  246;  v.  669 
Lysol,  V.  069 

poisoning  by,  v.  670 
Lysulfol,  V.  670 
Lytta  vesicatoria,  ii.  651 

Mace,  V.  670 ;  vi.  307 

Handa,  v.  670 
Macewen*8  method  of  treatment  of 

inii^uinal  hernia,  iv.  675 
Machinery,  accidents  by,  to  pre* 

vent,  vi.  330 
Macis,  V.  670 
Maclaya  cor  data,  ii.  112 
Macrobasis  unicolor,  v.  165 
Macrobdella,  iv.  701 

decora,  iv.  702 
Macrocardius,  vii.  679 
Macrocheilia,  i.  352 
Macrodactylism,  iv.  498 
Macrogenesy,  viii.  458 
Macroglossia,  i.  352;  vii.  798 
Macromyelon,  ii.  154 
Macrophages,  vi.  578 
Macropodia,  see  Pes  gtgas,  vi  574 
Macrosomia,  vii.  672 
Macrostomia,  viii.  582 
Macrostomus,  vii.  701 
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Kacula  acustica,  i.  621 

lutea,  iv.  77 
Kadder,  v.  670 
Kaddox'8  «  glass-rod"  test,  iii. 

492;  vi.  897 
Kadeira,  v.  670 
Madru^  Springs,  v.  671 
ICadura  foot,  i.  101 
Kagendie,  foramen  of,  ii.  154 
ICagendie's  solution,  v.  864 
Kagistery  of  bismuth,  i.  761 
Kagma  reticulare,  iii.  798 
lesia,  V.  672 
alba.  V.  672 
as  a  laxative,  v.  468 
as  an  antidote,  i.  87? 
calcined,  v.  672 
creosote,  v.  678 
Ellis',  V.  672 
heavy,  v.  672 
Henry's,  v.  672 
Husband's,  v.  672 
hydrate  of,  v.  672 
light,  V.  672 
milk  of,  V.  672 
ponderosa,  v.  672 
lesium,  v.  672 
carbonate,  v.  672 

antidotal  value  of,  i.  872 
as  a  laxative,  v.  468 
citrate,  v.  678 
creosotate,  v.  678 
hydrate,  antidotal  value  of,  i. 

872 
hydroxide,  v.  672 
ichth^olate,  v.  678 
in  unne,  viii.  56 
loretinates,  v.  678 
oxide,  y.  672 

phenol  sulphonate,  v.  678 
sulphate,  v.  678 

antidotal  value  of,  i.  878 
sulphrtphenate.  v.  673 
JCagnetic  method  of  hypnosis,  iv. 

812 
JCagnetic  Mineral  Sprint,  v.  678 
Kagnetism,  animal,  see  llypnoHs, 

iv.  811 
Magnets  for  the  removal  of  foreign 

bodies  in  the  eye,  iv.  104 
Magnification,  table  of,  ii.  70 
Magnolia,  v.  674 
acuminata,  v.  674 
tripetala,  v.  674 
virginiana,  v.  674 
Magnolia  Spring,  v.  674 
MagnoliaceeB,  v.  674 
Magnolin,  v.  674 
Mahan's  stretcher,  vi.  188 
Maidismus,  vi.  520 
Maine,    requirements   for   medical 

practice  in,  iv.  48 
Maisonneuve's  Tirethrotome,  viii. 
28 

I,  toxic  effect  of,  see  Pellagra 
acid,  iii.  291 
Mai,  grand,  iii.  845 

petit,  iii.  845 
Malabathrum  leaves,  iii.  94 
Malaoosteon,  vi.  426 
Malakin,  v.  674 

Malaria,  v.  674;  vi.  655;  and  see 
Malarial  fevers,    PUumodium 
malaria 
among  troops,  ii.  581 ;  v.  818 
arsenic  for,  i.  528 
conditions  favoring   occurrence 
of,  vi.  655 


ia,    diagnosed    from    yellow 
fever,  viii.  695 

differential  diagnosis  of,  v.  585 

drowsiness  in,  iii.  560 

in  the  new-born,  vi.  278 

parasite   of,   vi.   657;    and   see 
Plfismodium  malaiia 

Plasmodium  of,  vi.  655 

relation  of  mosquitoes  to,  v.  869 ; 
vi.  656 

treatment,  i.  377 

tropical,  v.  680 
Malarial  cachexia,  v.  680 
Malarial  diseases,  v.  674 
Malarial  fevers,   v.   674;  and  see 
Intermittent   fever,   Remittent 
fever 

aestivo-autumnal,  v.  677 

classification,  v.  674 

continued,  v.  677 

double  tertian,  v.  675 

intermittent,  v.  675 

masked  intermittent,  v.  677 

methylene  blue  for,  v.  782 

pernicious,  v.  679 

quartan,  v.  675 

quotidian,  v.  675 

relation  of  dengue  to,  iii.  402 

remittent,  v.  677 

tertian,  v.  675 

triple  quartan,  v.  675 
Malarial  pigment,  vi.  685 
Malarin,  v.  680 
Malassez's    artificial   capillary, 

ii.  41 
Malaxation,  v.  694 

in  treatment  of  aneurism,  i.  882 
Mai  de  los  pintos,  vi.  687 
Malformations,  vii.  668;  and  see 
Teratology 

by  defect,  vii.  695 

classification,  vii.  672 

due  to  agenesia,  i.  140 

frequency,  vii.  672 

hermaphroditic,  vii.  711 

in  insanity,  v.  51 

in  the  new-born,  v.  276 

of  the  abdomen,  vii.  702 

of  the  adrenals,  vii.  566 

of  the  brain,  vii.  698 

of  the  circulatory  organs,  vii.  706 

of  the  cornea,  iii.  289 

of  the  diaphragm,  vii.  703 

of  the  digestive  tract,  vii.  708 

of  the  external  auditory  canal, 
iii.  618 

of  the  extremities,  vii.  718 

of  the  eye,  vii.  699 

of  the  face  and  neck,  vii.  699 

of  the  heart,  vii.  706 

of  the  integument,  vii.  717 

of  the  larynx,  v.  419 

of  the  oesophagus,  vi.  838 

of  the  omentum,  vi.  358 

of  the  pharynx,  vi.  600 

of  the  respiratory  tract,  vii.  706 

of  the  seminal  vesicles,  vii.  190 

of  the  sexual  organs,  vii.  710 

of  the  spleen,  vii.  705 

of  the  suprarenals,  vii.  705 

of  the  thorax  and  abdomen,  vii. 
702 

of  the  umbilicus,  viii.  6 

of  the  ureters,  viii.  11 

of  the  urogenital  organs,  vii.  707 

of  the  uterus,  viii.  72 

of  the  uvula,  viii.  109 

of  the  vagina,  viii.  188 


Malformations  of  the  vulva,  viii. 
160 
of  the  Wolffian  body,  viii.  580 
Malgaigne*s     operation,    cheilo- 
plasty,  vi.  902 
for  harelip,  iv.  586 
lie  acid,  v.  680 
Malignant    growths,    Dawbam's 
operation  for,  v.  681 
extirpation  of  both  carotids  in, 

V.  681 
starvation  of,  v.  680 
Malignant  hemorrhagic  measles,  v. 
717 
jaundice,  see  Liver,  acute  yellow 

atrophy  of 
leiomyoma,  vii.  85 
lymphoma,  vii.  36 
measles,  v.  717 
oedema,  iv.  308;  vi.  610;  and  see 

Gangrene  (Surgical) 
ophthalmia,  vii.  591 
pustule,  i.  363 ;  and  see  Anthrax 
spinal  disease,  vii.  387 
tumors,  see  Tumors  and  Card' 
noma 
karyokinesis,  evidence  of,  v. 
301 
uveitis,  vii.  591 
Malingering  among  soldiers,  ii.  622 

in  insanity,  v.  68 
MaUein,  iv.  852 

test  for  glanders,  iv.   852;  viii. 
288 
Malleo-incudal  joint,  iii.  586 
Malleoli,  fracture  of,  iv.  268 
Malleotomy  for  club-foot,  iv.  226 
Mallet  for   use  in  mastoid  opera- 
tions, v.  702 
Mallet  finger,  iv.  517 
Malleus,  i.  616;  iii.  584;  vi.  126 

removal  of,  iii.  672 
Mallez's   vesical   dynamometer, 

iii.  564 
Mallotus  philippinesis,  v.  300 
Malmaenatte,  v.  159 
Malpighian  bodies,  in  the  kidney, 
V.  810 
in  the  spleen,  vii.  417 
Malpractice,  v.  682;  viii.  617 
civil,  V.  682 
criminal,  v.  682 

suits  for,  following  dislocations, 
iii.  509 
Malt,  i.  169 ;  V.  688 

administration  of,  v.  685 
adulteration  of,  v.  684 
composition  of,  v.  688 
contraindications  to  use  of,  v. 

684 
extract  of,  V.  684,  685 
incompatibles,  v.  684 
liquors  as  beverages  for  soldiers, 

V.  806 
manufacture  of,  v.  688 
physiological  action  of,  v.  684 
preparations,  v.  688 
tests  for  diastatic  activity,  v.  688 
therapeutics  of,  v.  685 
Malta  fever,  v.  685 

serum  diagnosis  in,  vii.  182 
Maltase,  an  enzyme,  iii.  848 
Malum  coxae,  v.  278 

senile,  v.  278 
Malva,  V.  686 
MalvaceeB,  v.  686 
Mamma,  ii.  461 

abnormalities  of,  vlL  717 
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Kamzna,  abscess  of,  ii.  474 

absence  of,  ii.  464.  471 

adeno-carcinoraa  of,  i.  114 

adenoma  of,  i.  113 

amazia,  ii.  471 

arteries  of,  ii.  469 

at  puberty,  ii.  463 

carcinoma  of.  ii.  476.  630 

contusions  of,  ii.  478 

cj'stadenoma  of,  iii.  344 

cysts  of,  ii.  475 ;  iii.  351 

development  of,  ii.  461 

diseases  of.  ii.  471 

of  the  nipple,  ii.  473 

during  pregnancy,  ii.  464,  468; 
iv.  340,  344;  v.  381 

elephantiasis  of,  iii.  788 

embryology,  ii.  461 

enchondroma  of,  ii.  476 

fibroma  of,  ii.  475;  iv.  155 

hypera?sthesia  of,  ii.  473 

hypertrophy  of,  ii.  472 

iiitlammation  of,  ii.  474 

irritable,  ii.  473 

lipoma  of,  ii.  476 

lymphatics  of,  ii.  470;  v.  641 

melanosarcoma  of.  ii.  630 

myxonja  of.  vi.  89 

nerves  of,  ii.  470 

neuralgia  of,  ii.  473 

polymastia,  ii.  471 

rudimentary,  ii,  465 

sarcoma  of,  ii.  476,  643 

secretion  in  the,  ii.  471 ;  vii.  101 

supernumerary,  ii.  465,  471 

tuberculosis  of,  ii.  474 

tumors  of,  ii.  475 

veins  of,  ii.  470 

wounds  of,  ii.  473 
Mammary  artery,  internal,  anom- 
alies of,  i.  529 

internal  lateml,  i.  529 
Mammary  glands,  ii.  461 ;  and  see 
Mtninim 

extract  of,  vi.  416 

specific  action  of,  v.  818 
Mammary  hillock,  ii.  462 

line.  ii.  461 

streak,  ii.  401 
Mammary  vein,  internal,  anoma- 
lies of.  viii.  202 
Man,  ancestry  of.  iv.  38 

evolution  of.  iv.  38 

growth  of,  iv.  417 

lijemolymph  glands  in,  iv.  469 

influence  of  climate  on,  iii.  146 

pigments  found  in.  iii.  224 
Manaca,  v.  6^<r> 
Manchineel,    poisonous   plant,    vi. 

Manclaire  -  Oersuny     operation, 

viii.  2() 
Mancona  bark,  vii.  42 
Mandarin,  iii.   127 
Mandioca,  vii.  638 
Mandragora   oflicinale.    poisonous, 
i.  (510 

oftioinaruni,  vi.  600 
Mandrake,  vi.  688 

poi.sonous,  i.  610 
Manganese,  v.  686 

black  oxide  of.  v.  686 

dioxide  of.  v.  686 

pernmnganate,  v.  686 

poisoning  bv  salts  of,  v.  687 

sulphate,  v.'6«6 
Manhattan    Artesian   Wells,   v. 
687 


ia,  v.  128 

acute  delirious,   v.   79;  see  In- 
ianity,  confusional 

chronic,  v.  128 

homicidal,  v.  133 

mitis,  V.  123 

of  dementia  priecox,  v.  104 

reasoning,  v.  137;  and  see  Para- 
nmn 

sul)acute.  v.  123 

suicidal,  v.  133 
Mania  a  potu,  v.  83 
Manic-depressive    insanity,    see 

Inttfi  n  it  I/,  man  ic-depremte 
Manihot,  vii.  638 

aipa,  vii.  638 

Glaziovii,  vii.  638 

utilissima,  vii.  638 
Manilla  and  the  Philippines,  v. 

688 
Manioca,  vii.  638 
Manitoba,  Winnipeg,  viii.  813 
Manitou  Springs,  v.  691 
Manna,  v.  692 

Alhagi.  V.  692 

Brian<,*on,  v.  693 

cake-,  V.  692 

flake-,  V.  692 

oak,  V.  693 

tamarisk,  v.  693 
Manna-ash,  v.  692 
Mannit,  v.  692 
Manometer,  iii.  98 
Manle  sugar,  vii.  548 

adulteration  of.  iv.  182 
Maple  syrup,  adulteration  of,  iv. 

182 
Maracaibo  bark,  iii.  92 
Maranta,  i.  522 

arundinacea,  i.  522 

starch,  i.  522 
Marasmius,  iv.  284 
Marasmus,  viii.  573 
Marching,  v.  814 

hygiene  of.  v.  814.  815 
Mardela  Springs,  v.  693 
Marey's  sphygmograph,  vii.  288 
Marienbad,  v.  693 
Marie's  disease,  i.  86 
Marietta,  Oa.,  v.  693 
Marigold,  ii.  553 

Marine,  articles  of  Geneva  Conven- 
tion concerning,  iv.  739 
Marjoram,  sweet,  v.  379 
Mark  West  Springs,  v.  694 
Markasol,  v.  693 
Marlborough  system  of    sewage 

disposal,  vii.  138 
Marmorek's  media,  viii.  416 
Marriage,  eapacitv  to  contract,  iii. 
129 

consiinguineous.  iii.  256 

relation  to  deaf-mutism,  iii. 
2."i9 

fecunditv  of,  viii.  247 

notification  of.  viii.  247 

of  deaf-mutes,  iii.  367,  604 

of  instme  people,  v.  77 
Marrow,  ii.  117 

cells,  ii.  20 

red,    formation   of  erythrocytes 
in.  ii.  20 
Marrow-lymph   glands,   iv.  470; 

and  see  //(vmoh/inph  glaiids 
Marrubin,  iv.  736 
Marrubium,  iv.  736 

vulgare,  iv.  736 
Marsdenia  condurango,  iii.  236 


Marsh  gas,  i.  155 
Marshmallow,  v.  694 
Martha's  vineyard,  vi.  97 
Martin's  bouillon,  viii.  371 

filter,  viii.  382 

operation  for  saddle-nose.  vi.  124 
Maryland,  requirements  for  medi- 
cal practice  in.  iv.  48 
Masks  for  administering  ansM- 

thetics,  iii.  13 
Masons'  lungs,  v.  594 
Mass,  V.  737 

blue,  V.  750 

of  copaiba,  iii.  278 

of  ferrous  carbonate,  v.  228 

of  mercury,  v.  750 
Massachusetts,  coroner  abolished 
in,  iv.  43 

history  of  yellow  fever  in,  viii. 
586 

inspection  and  analysis  of  foods 
and  drugs  in,  iv.  169 

laws  relating  to  adulteration  of 
foods  and  drugs  in,  iv.  168 

medical  examiner  in,  iv.  43 

requirements  for  medical  prac- 
tice in,  iv.  48 
Massage,  v.  694 

a  friction,  v.  694 

diseases  benefited  by,  v.  697 

douche,  i.  161 

in  ear  diseases,  iii.  658 

in  fractures,  iv.  256 

in  intestinal  obstruction,  v.  178 

modes  of  applying,  v.  694 

physiological  effects  of.  v.  696 
Massaneta  Springs,  v.  699 
Massasoit  Spring,  v.  699 
Massena  or  St.  Regis  Spring,  v. 

699 
Masseter  muscle,  anomalies  of,  vi. 

43 
Mast-cell,  iii.  253 
Mastic,  V.  699 
Mastication,  v.  700 

anomalies  of  the  muscles  of,  vi 
43 

effect  on  digestion,  v.  700 

function  of  the  teeth  in,  vii.  650 

mechanism  of,  v.  700 

muscles  of,  v.  700 
Masticatory,    see    Cubebs,    Matico, 

Kurd,  and  Ptpjwr 
Mastiche,  v.  699 
Mastigodes  hominis,  vi.  216 
Mastigophora,  viii.  636 
Mastitis,  ii.  474 

gonococcal,  viii.  528 
Mastoid,  surgical  anatomy,  iii.  694 
Mastoid  antrum,  i.  616;  vii.  286 
Mastoid  cells,  i.  616 

indications  for  opening,  v.  701 

measurements  of,  viii.  240 
Mastoid  chisels,  v.  702 
Mastoid  disease  as  cause  of  head- 
ache, iv.  552 

dilTerentiated  from    intracranial 
abscess,  ii.  413 
Mastoid  gouges,  v.  702 
Mastoid  lymphatic  glands,  v.  630 
Mastoid  operations,  v.  701 

indications  for,  v.  701 

prepanition    of    patient    for,  v. 
702 

Schwartze-Stacke's,  v.  706 

Stacke's,  v.  709 

the  radical,  v.  706 

the  simple,  v.  708 
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ICastoid  process,  Lvperostosis  of, 
iii.  6«2 
osteosclerosis  of,  iii.  682 
syphilitic  allections  of,  iii.  682 
tenderness  over,  v.  701 
JCastoiditis,  complication  of  sup- 
purative otitis  media,  iii.  594 
Masturbation  and  insanity,  v.  29 
cause  of  leucorrhoea,  v.  495 
sigHS  of,  vi.  849 
JCata's  xnodiflcation  of  O'Dwyer's 

tube,  iv.  144 
Matches,     phosphorus     poisoning 

from.  vi.  622 
Matchless  Mineral  Wells,  v.  713 
Mat^,  V.  713 
Maternal  impressions  a  cause  of 

deformity,  iv.  491;  vii.  672 
Mathews'  work  on  artificial  par- 
thenogenesis, vi.  516 
Mathieu's   apparatus    for  writer's 
cramp,  iv.  529 
dynamometer,  iii.  564 
rongeur  forceps,  v.  704 
tongue-holding  forceps,  iii.  12 
Matico,  V.  713 

camphor,  v.  714 

:,  iv.  84 
apolegamic,  iv.  34 
autogamic,  iv.  34 
endogamic,  iv.  34 
heterogamic,  iv.  34 
homogamic,  iv.  34 
pangamic,  iv.  34 
random,  iv.  34 
Matricaria,  ii.  795 

Chamomilla,  ii.  795 
Matthews'  Hot  Springs,  see  Fer- 
ris Hot  Springs 
Matzoon,  v.  830 

Maxilla,  diseases  and  injuries  of,  v. 
247 ;  see  also  J(nrs 
dislocation  of,  iii.  512 
fracture  of,  v.  247,  252 
Maxillary  angle,  vii.  231 
Maxillary  artery,  internal,  anom- 
alies of,  i.  527 
Maxillary  sinus,  vi.  104;  vii.  233; 
and  see  Antrum  of  Ilighmore 
diseases  of,  vi.  146 
measurements  of,  viii.  240 
syphilitic  lesions  of,  vii.  623 
Maximum  occipital  point,  vii.  229 
May-apple,  vi.  688 
Maydl's  method  of  extirpating 

the  urinary  bladder,  viii.  26 
Mayor's  sciurf,  iv.  259 
May -pop,  vi.  517 
Mazoum,  y.  880 ;  and  see  Matzoon 
McBumey's  point,  i.  424,  426 
McCallister's    Soda   Springs,   v. 

714 
McCormac's  method  of  resection 

of  shoulder,  vi.  923 
McGhraw's  ligature,  v.  181 
McKenzie  condenser,  iii.  662 
McKinnell's  circular  ventilator, 

iv.  757 
Meadow  saffron,  iii.  191 
Meal,  tiaxseed,  v.  516 
Measles,  v.  714 

and  roetheln.  diagnosis,  vi.  998 
and  scarlatina,  diagnosis,  vi.  998 
and  smallpox,  diagnosis,  vii.  250 
atypical  course,  v.  717 
black,  v.  717 
blindness  in,  ii.  12 
clinical  history,  v.  714 


Measles,  cold  in  treatment  of.  iii 
194 
•    coexistence  with  other  eruptive 
fevers,  v.  719 

complications  of.  v.  718 

death  rate  in.  viii.  255 

decline,  v.  717 

definition,  v.  714 

diagnosis,  v.  718 

dillerential  diagnosis,  v.  718 

eruption,  v.  716 

etiology  of,  v.  720 

history,  v.  714 

in  armies,  ii.  586 

incubation,  v.  714 

in  the  new-born,  vi.  278 

invasion,  v.  715 

Koplik's  sign,  v.  715 

malignant,  v.  717 

hemorrhagic,  v.  717 

morbid  anatomy  of,  v.  721 

pharyngitis  in,  vi.  592 

prognosis,  v.  722 

prophylaxis,  ii.  587;  v.  723,  814 

reinfections,  v.  720 

relapses,  v.  720 

relation  to  scarlatina,  vi.  997 

sequelfiB,  v.  720 

synonyms,  v.  714 

treatment,  v.  722 

without  catarrh,  v.  717 
eruption,  v.  717 
Measles,  German,  see  Roetheln 
Measurements  of  hollow  viscera, 

viii.  288 
Measures,  viii.  294 

metric  system  of,  viii.  299 
Measuring,  viii.  300 

machines  for  recording  scoliosis, 
V.  462 
Meat  as  food  for  invalids,  iii.  463 

digestibility  of,  iii.  453 

for  soldiers,  v.  799 

poisonous,  iv.  185 
Meat-fly,  v.  154 
Meat  inspection,  v.  723 
Meatoscopy,  ureteral,  viii.  705 
Meatotomy,  viii.  23 
Meatus,  external  auditory,  i.  615 

absence  of.  iii.  621 

double,  iii.  613 

fungous  growths  in,  iii.  639 
Mechanical  causes  of  chloasma,  ii. 
836 

stage,  ii.  66 
Meconic  acid,  vi.  885,  386 

tests  for,  vi.  391 
Meconin,  vi.  385 
Meconium  (opium),  vi.  383 
Meconoisin,  vi.  385 
Media,    nutrient,    preparation     of, 
viii.  408 

standardization  of,  viii.  418 
Median  artery,  i.  530 
Median  nerve,  i.  453 

injuries  of,  i.  472 

paralysis  of,  i.  471 
Med[iastinal  glands,  v.  644 

diseases  of.  v.  729 

lymphadenoma  of,  v.  730 

lymphoma  of,  v.  730 

lymphosarcoma  of,  v.  780 

tumors  of,  v.  780 
Mediastinitis,  v.  732;  vii.  756 
Mediastinum,  vii.  749 

abscess  of,  v.  732 

anterior,  v.  727 

dermoid  cysts  of.  v.  730 


Mediastinum,   diseases  of  the.  v. 
727;  vii.  756 

inflammation  of,  v.  732 ;  vii.  756 

lymphatics  of.  v.  644 

posterior,  v.  727 

syphilis  of,  v.  732 

tumors  of.  v.  780;  vii.  756 
Medical  corps,  naval,  vi.  185 
Medical  degrees,   length   of    pro- 
fessional courses  necessary  for, 
iv.  46 

necessary  preliminary  education 
for,  iv.  46 

power  to  confer,  iv.  46 
Medical  evidence,  expert,  iv.  52 

examiner,  iv.  43 

inspection  of  schools,  vii.  72 
Medical  Lake,  v.  732 
Medical  officer,  nnny,  duties  of,  ▼. 
792 

for  examining  of  recruits,  vi.  846 
Medical  sects,  iv.  47 
Medical  service,  army,  i.  492 

naval,  vi.  185 
Medical  societies,  influence  of,  in 

raising  medical  education,  iv.  46 
MedicsS  Springs,  Medical  Lake, 

Washington,  v.  782 
Medicating  by  direct  application, 
V.  733 

by  fumigation,  v.  785 

by  inunction,  v.  735 

by  the  skin,  v.  733,  785 

endermatic,  v.  755 

hypodermatic,  v.  785 

in  childhood,  iii.  551 

intravenous,  v.  735 

modes  of,  v.  732 

of  mucous  membranes,  v.  733 

of  the  bladder  and  urethra,  v. 
733 

of  the  conjunctiva,  v.  788 

of  the  Eustachian  tube  and  mid- 
dle ear,  v.  783 

of  the  larynx,  v.  788 

of  the  mouth  and  pharynx,  v. 
783 

of  the  nasal  cavity,  v.  733 

of  the  respiratory  mucous  mem- 
brane, V.  783 

of  the  stomach  and  intestines,  v. 
784 

of  the  vagina  and  uterus,  v.  734 

rectal,  v.  735 

subcutaneous,  v.  785 

through  the  avenue  of  the  blood, 
V.  784 
Medicerebral  artery,  ii.  252 
Medichoroid  ai'tery,  ii.  254 
Medicinal  incompatibility,  iv.  858 
Medicinal    Springs,    see    Mineral 

springs 
Medicinerea,  ii.  182 
Medicines,  dosage  of,  iii.  550 
Medicines,  forms  of,  v.  735 

abstract,  v.  735 

acetum,  v.  740 

aqua,  v.  740 

bolus,  V.  735 

bougie,  V.  735 

capsules,  v.  738 

cataplasma,  v.  738 

cerate,  v.  735 

charta,  v.  737 

confection,  v.  735 

decoction,  v.  785 

disc.  V.  786 

elixir,  v.  786 
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Medicines,  emplastnim,  v.  788 

emulsion,  v.  786 

extract,  v.  736 

fluid  extract,  v.  786 

fflycerite,  v.  786 

honey,  v.  786 

infusion,  v.  736 

juice,  V.  736 

liniment,  v.  737 

liquor,  v.  788 

mass,  V.  787 

mel,  V.  786 

mixture,  v.  787 

mucilage,  v.  787 

ointment,  v.  787 

oleate,  v.  787 

oleoresin,  v.  787 

paper,  v.  737 

pills.  V.  787 

plaster,  v.  788 

poultice,  V.  788 

powder,  v.  738 

resin,  v.  788 

solution,  V.  788 

spirit,  V.  788 

succus,  V.  786 

suppository,  v.  789 

syrup.  V.  789 

tablet,  V.  789 

tincture,  v.  789 

tinctures  of  fresh  herbs,  v.  789 

trituration,  v.  739 

troche,  v.  739 

ungiientum.  v.  737 

vinegar,  v.  745 

vinum,  v.  740 

wafers,  v.  788 

water,  v.  740 

wine,  V.  740 
Mediocommissure,  ii.  166 
Medicomu.  ii.  178 
Medicomual  vein,  ii.  257 
Medidural  artery,  ii.  249 

veins,  ii.  255 
Medifrontal  Assure,  ii.  198 

gyre,  ii.  193 
Medioptic  artery,  ii.  254 
Medio-tareal  amputation,  i.  257 
Mediparietal  artery,  ii.  253 
Mediterranean  fever,  v.  685 
Medulla  oblongata,  ii.  154 

development  of,  ii.  280 

diseases  of,  see  Pons  and  medulla, 
difteases  of 

lesions  of,  a  cause  of  hemiplegia, 
iv.  633 
diagnosis  of,  ii.  287 

nerve  centres  in,  ii.  291 

tumors  of,  ii.  443 

diagnosis  of.  ii.  448 
Medulla  of  bone.  ii.  117 

of  Imir.  viii.  500 
Medullary  cords,  vi.  449 
Medullary  narcosis  in  obstetrics, 

v.  388 
Medullary  plate,  ii.  268 
Meg^alophthalmos,  cornea  of,  iii. 

2H9 
Megalosporon,  vii.  783 

ectoiliri-x  of  scalp,  vii.  782 

ondothrix  of  scalp,  vii.  782 
Meg^astoma  eiitcrinini,  viii.  536 

intestinale.  viii.  536 
Meibomian   glands,  iv.  117;  viii. 

559 
Meissers   test  for    boric    acid  in 

milk.  V.  840 
Meissner's  corpuscles,  viii.  560 


Meissner's  plexus,  v.  187 
Mel,  iv.  738 

despumatum,  iv.  788 

rosae,  iv.  783 
Melssna  neonatorum,  vi.  280 ;  and 

see  llaanophilia 
Melalontha,  vi.  225 
Melancholia,  v.  117 

delusions  in.  v.  118 

etiology,  v.  118 

involution,  v.  118 

of  dementia  pnecox,  v.  104 

pathological  anatomy,  v.  118 

prognosis,  v.  120 

treatment,  v.  120 
Melanin,  iii.  228;  vi.  684;  and  see 
Coloring  matters,  animal 

deposit,  iii.  897 

infarct,  iv.  868 

in  the  urine,  viii.  51 
Melanins,    animal    pigments,     iii. 

228 
Melanocancroid  of  the  cox^unc- 

tiva,  iv.  109 
Melanolestes  abdominalis,  v.  161 

picipes,  V.  161 
Melanoma,  vii.  87,  907 

of  the  iris,  iv.  110 
Melanoplus  differentialis,  v.  165 
Melanosarcoma,  vii.  87 

of  the  cornea,  iii.  291 

of  the  parotid  gland,  vi.  511 
Melanosis,   see    Addison's  disease, 
and  Sarcoma 

oculi,  V.  218 
Melanotic  sarcoma,  ii.   644;   vii. 

87 
Melasma  suprarenale,  i.  106 
Melia  Azedarach,  i.  675 

indica.  i.  676 
Melilot,  iii.  149 
Melilotus,  iii.  149 

altissimus,  iii.  149 

ofllcinalis.  iii.  149 
Melinite,  vii.  910 
MeUssa,  i.  724 

officinalis,  i.  724 
Melituria,  see  Glycosuria 
Melizitase,  an  enzyme,  iii.  843 
Meloe,  ii.  052 
Meloidae,  v.  165 
Melon-seed  bodies,  vi.  974 
Melrose  Spring,  v.  740 
Membrana  [>eiliici(la,  vi.  451 

propria,  iii.  854 

papillaris  persevenms,  v.  216 

tympani.  i.  616:  iii.  582 
Membranes,   anterior    limiting,   of 
the  eye.  iv.  71 

basal,  iii.  854 

basilar,  i.  623 

Bowman's,  iv.  71 

Bruch's.  iv.  73 

cncothjToid,  v.  408 

cuticular,  iii.  854 

Demour's,  iv.  71 

Descemet's.  iv.  71 

Duddell's,  iv.  71 

hyaloid,  viii.  265 

posterior  limiting,  of  the  eye,  iv. 
71 

Reis.sner's.  i,  621 

reticulate,  i.  623 

Ruvsch's.  iv.  78 

Shfapnell's.  i.  616 

tectorial,  i.  623 

tympanic,  i.  616 

vitelline,  vi.  448 


Membranous  necrosis,  vi.  208 
Memory,   affected    in   insanity,   y. 
47 
loss  of,  iii.  261 
Meniere's  disease,  viii.  234 
Meningeal  arteries,  laceration  of, 

post-mortem  appearances,  i.  609 
Meningeal  hemorrhage,  vii.  852 
Meninges,  ii.  209 
lieruia  of,  ii.  288 
l^'mphatics  of,  v.  629 
Meningitis,    acute    cerebro-spinal, 
vii.  329 
acute  external,  vii.  882 
acute  spinal,  vii.  829 

bacteriology,  vii.  829 
diagnosis,  vii.  881 
prognosis,  vii.  881 
sequeloe,  vii.  881 
symptoms,  vii.  880 
treatment,  vii.  881 
and  intracranial  abscess,  diifer- 

cntial  diagnc^is,  ii.  418 
basilar,  ii.  481 
causing  paraplegia,  vi.  498 
cerebrospinal,  cold  in,  iii.  195 
chronic    basal,   diagn(X9ed   from 

brain  tumor,  ii.  449 
chronic  spinal,  vii.  885 
epidemic  cerebrospinal,  vii.  888 
gonorrhoea!,  viii.  527 
granular,  ii.  481 
in  the  new -bom,  vi.  278 
operation  for,  v.  709,  710 
purulent,  iv.  562 
simple,  ii.  890 

Kernig's  sign,  i.  894  « 

leptomeningitis,  ii.  898 
luml)ar  puncture  in,  ii.  894 
pachymenin^tis    cervicalis 

hj'pertrophica,  ii.  893 
pachymeningitis  externa,  iL 

891 
pachymeningitis  interna,  iL 
391 
syphilitic,  vii.  335 
traumatic,  post-mortem  appear- 
ances, i.  669 
tuberculous,    ii.    481;    vii.  888, 
901 
blood  in,  ii.  435 
detinition,  ii.  481 
diagnosis,  ii.  434 
etiologv,  ii.  432 
general  observations,  ii.  433 
in  the  adult,  ii.  484 
morbid  anatomy,  ii.  483 
prognosis,  ii.  485 
symptoms,  ii.  488 
treatment,  ii.  435 
Meningocele,  ii.  238,  411 ;  vlL  289 
diagnosis,  ii.  411 
of  the  orbit,  vi.  405 
pseudo-,  ii.  237 
spinal,  vii.  287 
treatment,  ii.  236,  411 
Meningococcus,  bacteriology  of,  1. 
709 
pathogenesis  of,  i.  709 
Meningo-encephalitis,      tubercu- 
lous, diagnosed  from  brain  tumor, 
ii.  449 
Meningo-encephalocele,  kyphosifl 

in,  V.  377 
Menispermaceas,  v.  859 
Menispermum,  v.  859 
canadeuse,  v.  859 
cocculus,  iii.  162;  vi.  688 
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nilnentil  sprlns*  and  nvatcrs. 

Metabolism,  i.  757;  ii.  768;  v.  7 

'62 

Metatarso-phalan^eal   articula- 

Metritis, treatment,  v.  785 

distiirlmnces  of.  v.  773 

tions,  diseases  of,  v.  275 

varieties,  v.  783 

effect  of  disease  on,  v.  771 

Metatarsus,    amputation    through 

Metrology,  principles  of.  viii.  295 

of  exercise  on,  v.  770 

the,  i.  255 

relation  of.  to  arithmetical  nota- 

of mental  activity  on,  v. 

771 

Metatela,  ii.  139 

tion,  viii.  295 

of  non-nitrogenous  diet 

on. 

Metencephal,  ii.  154;  and  see  Brain 

Metropium  linnea.  vi.  698 

V.  770 

Metencephalon,   ii.    154;  and  see 

venosum.  vi.  698 

of  proteid  diet  on,  v.  76fl 

1 

Brain 

Metrorrhagia,  v.  786 

in  neimistlienics,  vi.  251 

Methacetin,  v.  780 

Mexican  tea,  viii.  315 

in  psychoses,  v.  89 

relation  to  phenacetin,  vi.  606 

Mexico,  V.  787 

of  nerves,  vi.  281 

Methasmoglobin,  ii.  29 

history  of  yellow  fever  in,  viii. 

relation  of  Ij-mph  to,  v.  620 

formation  of,   in  the  blood,  in 

585 

Metacarpal  bones,  dislocation  of. 

poisoning  by  chlorates,  iii.  2 

Pharmacopcria  in.  vi.  585 

iii.  523;  iv.  512 

in  the  urine,  viii.  82 

Meyer's  mixture,  anaesthetic,  i.  298 

fracture  of.  iv.  263 

Methenyl-anisidine,  v.  780 

Mezereon,  v.  790 

Metacarpo-phalangeal  joint, 
eases  of.  treatment,  v.  289 

dis- 

Methenyl  -  d  i  -  para  -  phenetidin, 

Mezereum,  v.  790 

v.  780 

resin,  v.  790 

resection  of,  vi.  912 

Methol,  V.  780 

Michigan  method  of  artificial  res- 

Metacele, ii.  154 

Methonal,  v.  780 

piration,  i.  561 

Metacetone,  iii.  467 

Methoxy-acet-para  -  phenetidin, 

Michigan,  requirements  for  medical 

Metachloral,  v.  776 

V.  377 

practice  in,  iv.  48 
Micrencephalus,  vii.  698 

Metachromatic  bodies,  i.  681 

Methoxy-ca£feine,  v.  780 

Metacopaivic  acid,  iii.  278 

Methyl-acetanUid,  iv.  41 

Microbrachius,  vii.  714 

Metacresol-anytol,  i.  406;  v.  776 

Methyl  alcohol,  v.  780 

Microbrenner,  iv.  809 

Metacresol  cinnamic  ester,  y. 

776 

poisoning  by,  v.  781 
Methylamin,  ptomaln.  vi.  784 

Microcardius,  vii.  679 

Metallic  mercury,  v.  750 

Microcephalus,   ii.  228;  vii.   698; 

IKjisoning  by,  v.  757 

Methyl-chloride,  v.  781 

and  see  Idiocy,  micracephalie 

Metallic  salts   as  deodorants, 

iii. 

Methyl-chloroform,  v.  781 

Microcheiria,  iv.  498 

411 

Methyl-iodide,  v.  781 

Microcidin,  v.  790 

Metallic   splints,    perforated. 

iii. 

Methyl-loretin,  v.  781 

Micrococcus,  i.  680 

557 

Methyl-oxide,  v.  781 

gonorrhcpa?.  i.  709 

MetaUic  tinkle,  ii.  819 

Methyl-phenacetin,  v.  781 

Microdactylism,  iv.  498 

Metals  as  cause  of  food  poison, 

iv. 

Methyl-phosphin,  v.  781 

Micrognathus,  vii.  701 

184 

Methyl  salicylate,  vii.  9 

Micromazia,  ii.  464 

Metamerism,  vii.  105 

Methyl  violet,  vi.  817 

Micromelus,  vii.  714 

Metaphases,  ii.  764 

Methyl-fflyoxalidin,  see  Lyndin, 

Micrometer,  eye-piece,  ii.  70 

Metaplasia,  v.  776 

V.  669 

Micro-org^anisms,  i.  679;  and  see 

adipose,  v.  777 

Methyl-guanidin,  ptomaTn,  vi.  786 

Bacilli  and  Bacteria 

cartilaginous,  v.  777 

Methyl-pelletierine,  vi.  732 

M  e  t  h  y  1-protocatechuic      alde- 

in building  materials,  iv.  751 

epithelial,  v.  776,  777 

pathogenic,  iv.  751 

fatty,  V.  777 

hyde,  viii.  182 

Microphages,  vi.  578 

fibrous,  V.  777 

Methyl-pyridin  sulfocyanate,  v. 

Microphotography,  vi.  626 
Microphthalmos,  cornea  of,  iii.  289 

lymphoid,  v.  777 

781 

muscular,  v.  777 

Methyl-pyrocatechin,  iv.  423 

Microphthalmus,  vii.  699 

myxomatous,  v.  777 

Methyl- salicylate,  vii.  9 

Microphyle,  vi.  448 

osseous,  V.  777 

Methyl-salol,  v.  781 

Micropus,  vii.  714 

pathological,  v.  776 

Methyl-uramin,  ptomaYn.  vi.  786 

Micropyle,  iv.  848;  vi.  448 

physiological,  v.  776 

Methyl-urethane,  v.  782 

Microscope  in   photomicrography. 

Metapore  =  foramen  of  Magen- 

Methylene  bichloride,  v.  782 

vi.  628 

die,  ii.  154 

as  an  amesthetic,  i.  292 

Microsomes,  ii.  761 

Metasol,  v.  776 

Methylene  blue,  v.  782 

Microsomia,  vii.  b73;  viii.  474 

Metastasis,  v.  777 

Methylene  chloride,  v.  782 

Microsporon,  vii.  783 

classification,  v.  778 

Methylene-dicotoin,  iv.  247 

furfur,   i.  721 ;  vii.  788 

crossicd.  V.  778 

Methylene  di-tannin,  vii.  687 

minutissimum,  cause  of  er\'thra8- 

direct,  v.  778 

Methylene  ether,  vi.  638 

ma.  iv.  10 

hiviuatogenous,  v.  778 

Methylenic  chloride,  v.  782 

Microstomia,  viii.  582 

implantation,  v.  778 

Methylic  ether,  v.  781 

Microstomus,  vii.  701 

in  carcinoma,  ii.  675 

Methysticin,  v.  301 

Microtomes,  iv.  712,  714 

incorrect  uses  of  term.  v.  778 

Methysticum,  v.  301 

Micturition,  abnormal,  i.  776 

lymphogenous,  v.  778 

exeelsum,  v.  301 

changes  in  streanj,  during,  viii 

of  animal   and    vegetable  para- 

methvsticum, v.  301 

578 

sites.  V.  779 

Metre,  vni.  298 

ditlicult.  i.  777 

of  tumors,  v.  779:  vii.  904 

Metre  angle,  i.  583 

delayed,  i.  777 

paradoxical,  v.  778 

Metric  system  of  weights   and 

dnninished  stream,   viii.  577 

retrogmde,  v.  778 

measures,  viii.  29H 

disorders  of.  viii.  576 

transplantation,  v.  778 

Metritis,  v.  783 

dribl)ling.  viii.  576 

Metastrongylus    paradoxus, 

vi. 

acute  puerpenil.  v.  783 

fre<|uency.  viii.  576 

219 

septic     (non-puerperal),    v. 

hesitating,   viii.  578 

Metatarsal  arch,  weakness  of  ante- 

7S3 

infrequent,  i.   777 

rior,  i  v.  211 ;  and  see  Metatarmlffia, 

desiccans,  v.  7S3 

inteTrupted,  i.  777 

niitcrior 

diagnosis,  v.  7x5 

iiieclianism  of.  iii.  839 

Metatarsal  bones,  dislocation 

of, 

etiology,  V.  783 

painful,  i.  777:  viii.  576 

iii.  530 

hysterica,  v.  783 

retarded,  i.   777 

fracture  of.  iv.  209 

interstitial,  v.  783 

retention,   viii.  578 

Metatarsalg^ia,  anterior,  iv.  211 

I)arenchymatous.  v.  783 

uncontrollable,  i.  777 

etiology,  iv.  211 

pathology,  v.  784 

urgency,  viii.  576 

pathology,  iv.  212 

prophylaxis,  v.  785 

Middle  ear,  medication  of  the,  v. 

treatment,  iv.  212 

symptomatology,  v.  784 

733 
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mineral  aprlnc*  and  water*.. 

Middle-ear  pipette,  iii.  652 

Milk,  diseases  conveyed  by,  v.  888 

Mineral  alkalies,  toxicology  of,  v. 

Middletown  Mineral  Springs,  v. 

drugs  eliminated  in,  v.  818 

844 

79() 

examination  of,  in  the  selection 

Mineral  HUl  Springs,  v  846 

Midge,  Columbacz,  v.  164 

of  a  wet  nurse,  viii.  806 

Mineral    industries,'  dangers    of 

Mid-parent,  iv.  642 

fermentation  in.  v.  828 

working  in,  vi.  824 

MidMiipman's  butter*  i.  191 

foods  excreted  by,  v.  818 

Mineral  springs  and  waters,  v. 

Midway  warm  Springs,  v.  791 

modifying,  v.  818 

846 

Midwives,  registmtiou  of,  iv.  47 

foreign  bodies  in,  iii.  642 

Aachen,  i.  1 

Migor,  ii.  828 

fortified,  iii.  453 

Abenake's  Springs,   Quebec,  i. 

Migraine,  iv.  550 

formula,  Meigs',  v.  830 

89 

blindness  in.  ii.  18 

goat's.  V.  825 

Adams  County  Mineral  Springs,. 

course  and  duration,  iv.  650 

green,  v.  833 
human,  v.  824 

Ohio,  i  105 

diagnosis,  iv.  550 

Adams  Springs,  Cal.,  i.  105 

etiology,  iv.  550 

analysis  of,  ii.  471 ;  iv.  862 

Addison  Mineral  Springs,  Me.,. 

ophthalmic,  iv.  550 

compared    with    cows*,   iii. 

i.  106 

pathology,  iv.  551 

152;  iv.  862 

Addison  Sulphur   Springs,    W. 

symptoms,  iv.  550 

quantity,  ii.  471 

Va.,  i.  106 

treatment,  iv.  551 

quantity,  to  decrease,  v.  825 

Adirondack  lilineral  Springs,  N. 

Migrainine,  v.  791 
Mikania,  iv.  422 

quantity,  to  increase,  v.  826 

Y.,  i.  126 

secretion  of,  ii.  471 

-^tna  Springs,  Cal.,  i.  187 

Milfoil,  viii.  818 

injurious,  from  diseased  animals. 

Agua  azufrosa  del  topo  chico,  L 

Milia  of  eyelids,  iv.  118 

V.  885 

142 

Miliaria,  v.  791 

in  relation  to  public  health,  v. 

Agua  de  Vida  Springs,  Cal.,  1. 

alba.  v.  791 

833 

143 

papulosa,  v.  791 

inspection  of,  v.  889 

Agua  fria.  i.  148 

rubra,  v.  791 

laboratories,  iv.  864;  v.  882 

Agua  hedionda.  i.  148 

vesiculosa,  v.  791 

mare's,  v.  825 

Agua  tilia,  i.  144 

Military  bUcuit,  v.  801 

objectionable,  v.  888 

Aguaz  calientes,  Cal,  i.  144 

Military  hygiene,  v.  792 

avoidable  camp  diseases,  v.  818 

of  magnesia,  v.  672 

Aix-les-bains,  i.  161 

of  sulphur,  vii.  561 

Alburgh  Springs.  Vt.,  i.  166 

bathing,  v.  816 

pasteurization  of,  iii.  462 ;  v.  889 

Alhambra  Springs,  Mont.,  i.  172^ 

beverages,  v.  804 

peptonized,  iii.  452;  v.  829 

Alhuelican  Springs,  i.  178 

clothing,  V.  792 

poisonous,  iv.  188;  v.  828 

Alleghanv  Springs.  Va..  i.  191 

food,  V.  798 

powder,  v.  829 

Allen  Springs,  Cal.,  i.  191 

general  considerations,  v.  817 

prt»servation  of.  v.  888 

Allouez  Mineral  Springs,  Wis., 

guard  duty,  v.  815 

preservatives  in,  detection  of,  v. 

i.  192 

gymnastics,  v.  817 
habitations,  v.  807 

840 

Al  pena     Magnetic     Sulphur 
Springs,  >fich.,  i.  201 

products  of,  V.  828 

kitchens,  v.  813 

red,  V.  823,  833 

Alum  Rock  Springs,  Cal..  i.  206" 

latrines,  v.  812 

secretion  oif,  v.  818 

Ambler  Springs.  S.  C,  i.  208 

marching,  v.  814 

effect  of   sympathetic  ner- 

"   American  Carlsbad  Springs,  111., 

setting  up,  v.  815 

vous  system  on,  vi.  688 

i.  214;  V.  848 

weights  to  be  carried,  v.  797 

separated,  iv.  822 

Americanus Mineral  Well,  Mich., 

Militaiy  rations,  v.  799 

slimy.  V.  828 

i.  214 

Military  science,  diseases  depend- 

standards, v.  888 

Anderson  Mineral  Springs,  Cal., 

ent  on,  ii.  621 

sterilization  of,  iii.  462;  iv.  866; 

i..  320 

MiUum,  V.  818 

V.  889 

Antidyspeptic       and      Tonic 
Spnngs.  Va.,  i.  874 

colloid,  iii.  200 

sugar  of,  V.  829,  848 

Milk,  V.  818 

origin  of,  V.  819 

Aragon,  baths  of,  i.  487 

action  of  rennin  upon,  vi.  898 

witches,  V.  826 

Arctic  Springs,  Wis.,  i.  489 

adulteration  of.  iv.  182;  v.  888 

yellow.  V.  823,  888 
Milk  crust,  iii.  710 :  vii.  87 

Arrington      Mineral     .Springs, 

analysis  of,  v.  826 

Kans.,  i.  522 

anomalies  of.  v.  823 

Milk-curdling    ferment    of    the 

Arrow-head  Hot  Springs,  Cal., 

as  a  cause  of  disease,  v.  888 

pancreas,  vi.  468,  480 

i.  522 

as  a  food  for  invalids,  iii.  451 

Milking,  V.  842 

Milk-jelly,  how  to  make,  iii.  468 

Arumbaro  Springs,  Mex.,  i.  561 

as  a  medium  for  bacteria,  viii. 

Atotonilco,  i.  602 

877 

MUk-sickness,  v.  848 

Atotonilco  de  San  Andres,  i.  602 

as  an  antidote,  i.  371 

Milk-sugar,  v.  829,  848 

Aurora  Springs,  i.  640 

asses',  v.  825 

Milk-teeth,  vii.  645 

Avon  Sulphur  Springs,  i.  676 

blue,  v.  823,  888 

Milkweed,  i.  565 

Ayer's  Amherst  Mineral  Sprincs, 

brown,  v.  833 

Millboro  Springs,  v.  848 

1.  OiO 

butter,  v.  823 

MUlers,  health  of,  vi.  825 

Azule  Springs,  i.  676 

care  of,  v.  8^2 

lung,  V.  594 

Axocopan,  i.  675 

certitied,  v.  843 

MilUpedes,  v.  160 

Bad-Nauheim,  vi.  151 

chemical  composition  of,  iii.  451 

MiUon's  reagent,  viii.  44 

Bailey  Springs,  i.  722 

preservatives  of,  v,  889 

Milzbrandoedem,  i.  866 

Ballard ville  Litliia  Springs,  i.  728 

coagulation  of,  iii.  151 

Mimusops,  i.  723 

Ballston  Spa,  i.  723 

coloring  matter  in,  detection  of, 

balata,  i.  723 

Banff  Hot  Springs,  i.  780 

v.  840 

Schomburgkii.  i.  728 

Bailo  de  San  Pablo,  i.  732 

colostral,  as  cause  of  disease,  v. 

Schomburgkii,  i.  723 

Bafios  de  las  Arenas,  i.  732 

883 

Minced-meat  cakes,  how  to  make, 

Baiiod  en  el  Pefton,  i.  732 

condensed,  iv.  866;  v.  829 

iii.  454 

Barger's  Springs,  i.  784 

adulteration  of,  iv.  180 

Mindererus,  spirit  of,  i.  216 

Barium  Springs,  i.  734 

cow's,  V.  819 

diaphoretic  action,  iii.  438 

Bartlett  Springs,  i.  735 

compared  with  human,  iv. 

Mineral,  crvstal,  vi.  745 

Bath  Alum  Springs,  i.  737 

862 

Mineral  acids  as  disinfectant,  i.  687 

Bath.  England,  i.  786 

curdling  of,  iii.  125 

burns  from.  ii.  520 

Baths  of  Aragon,  i.  487 

detection  of  substances  in,  v.  840 

toxicology  of,  i.  69 

B.  B.  Mineral  Springs,  i.  787 

841 
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springs  and  waters,  Beall 

Spring,  i.  738 
fieck's  Hot  Sulphur  Springs,  i. 

788 
Bedford  Alum,  Iron  and  Litbia 

Springs,  i.  788 
Bedford  Chaly  beate  Spring,  Pa. , 

i.  789 
Bedford  Magnesia  Spring,  Pa.,  i. 

739 
Bedford  Springs,  Ky.,  i.  789 
Bedfoi-d  Springs,  Pa.,  i.  789 
Belknap  Hot  Medical  Springs,  i. 

741 
Bentley  Springs,  i.  748 
Berkeley  Springs,  i.  747 
Big  Bone  Springs,  i.  753 
Birchdale  Springs,  i.  760 
Black  Barren  Mineral  Springs,  i. 

768 
Black  Sulphur  Springs,  ii.  580 
Bladon  Springs,  i.  799 
Blodgett's  Springs,  Cal.,  ii.  16 
Blount  Springs,  ii.  Ill 
Blue  Hill  Mineral  Springs,  ii.  Ill 
Blue  Lick  Springs,  ii.  112 
Blue  Ridge  Springs,  ii.  113 
Boeme,  ii  118 

Borland  >iineral  Well,  ii.  180 
Bosthwick  Mineral  Springs,  ii. 

131 
Boswell  Springs,  ii.  182 
Boulder  Hot  Springs,  ii.  182 
Bowden  Lithia  Springs,  ii.  184 
Bowling  Ally  Spring,  Bedford, 

Pa.,  i.  789 
Bradford  Mineral  Springs,  ii.  186 
Brides  les  bains,  ii.  482 
Bromine-arsenic,  ii.  487 
Brown's  Wells,  ii.  498 
Buena  Vista  Springs,  ii.  515 
Buffalo  Lilhia  Springs,  ii.  516 
Burdett  Mineral  Springs,  ii.  516 
Butterworth's,  Mich.,  ii.  529 
Byron  Springs.  Cal.,  ii.  580 
Caledonia  Springs,   Canada,  ii. 

553 
Calif ornian  Geysers,  the,  ii.  555 
California  Seltzer  Springs,  ii.  557 
Calistoga  Springs,  ii.  557 
Capon  Springs,  ii.  653 
Carabafla  Mineral  Spring,  ii.  654 
Carainecuaro.  ii.  655 
Carisbmi.  ii.  703 
Castalian  Mineral  Springs,  Cal., 

ii.  708 
Castiilian  Springs,  Mis.s.,  ii.  708 
Castle  Creek  Hot  Springs,  i.  450 
Catoosa  Springs,  ii.  755 
Cedar  Springs  (Ohio),  ii.  760 
Chalybeate  Springs.  Ga.,  ii.  794 
Chaiiiiquel,  Mex,,  ii.  794 
Charleston    Artesian    Wells,    ii. 

801 
Chattolanee  Springs,  Md..  ii.  801 
Chichancanab,  Mex..  ii.  8*26 
Chichimeciuillas,  Mex.,  ii.  826 
Chiohipico,  Mex.,  ii.  826 
Chick's  Springs,  S.  C,  ii.  827 
Chittenango    Sulphur    Springs, 

N.  Y.,  ii.  835 
Chucandiro.  Mex.,  iii.  76 
Cienega,  Mex.,  iii.  87 
Cicnega  de  Mata.  Mox.,  iii.  87 
Cincinnati  Artesian  Well,  iii.  93 
Clarcdon  Springs.  Vt.,  iii.  129 
Clarenionde  Chalybeate  Spring, 

Ga..  iii.  129 


springs    and    waters, 

Clark's     Ked    Cross    Mineral 

Well,  Mich.,  iii.  129 
Clark's       Riverside        Mineral 

Springs,  Mich.,  iii.  180 
Clear  Creek  Springs,  Ky..iii.  181 
Clifton  Springs,  N.  Y.,  iii.  186 
Climax  Springs,  Mo.,  iii.  148 
Cloverdale       Lithia      Springs, 

Penn.,  iii.  149 
Cold  Sulphur  Spring,  Va.,  iii. 

193 
Colemanville    Mineral    Springs, 

Va.,  iii.  196 
Colonial  Springs,  N.  Y.,  iii.  207 
Columbia  Springs,  N.  Y.,  iii.  225 
Comanjilla,  Mex..  iii.  226 
Commonwealth  Mineral  Springs, 

Mass.,  iii.  228 
Cooper's  Well,  Miss.,  iii.  277 
Cornelian  Hot  Springs,  Cal.,  v. 

403 
Coronado  Springs,  iii.  292 
Crab  Orchard  Springs,  Ky.,  iii. 

811 
Cresson  Springs,  Pa.,  iii.  829 
Crocker  Springs.  Tenn..  iii.  880 
Crockett  Arsenic-Lithia  Springs, 

Va.,  iii.  330 
Crum  Mineral  Spring,  Ohio,  iii. 

888 
Cuincho,  Mex.,  iii.  888 
Dearborn  Spring,  Vt.,  iii.  874 
Deep  Rock  Spring,  N.  Y.,  iii. 

898 
Des  Chutes  Hot  Springs,  Ore., 

iii.  427 
Dixie  Springs,  Tenn..  iii.  549 
Dolores,  Mex..  iii.  550 
Doxtatter's  Mineral  Well,  iii.  552 
Duncan  Springs,  Cal.,  iii.  562 
Eaton  Rapids  Wells,  Mich.,  iii. 

698 
El  Chino,  Mex.,  ii.  834 
Elgin  Springs.  Vt..  iii.  786 
El  Paso  de  Kobles  Hot  and  Cold 

Sulphur  Springs.  Cal.,  iii.  787 
Equinox  Spring.  Vt.,  iii.  860 
Esperanza,  N.  i .,  iv.  11 
Estill,  Ky..  iv.  11 
Eureka  Springs,  Ark.,  iv.  18 
Eureka  Springs,  Cal.,  iv.  18 
Excelsior  Spring,  N.  Y.,  iv.  48 
Ftmquier       White      Sulphur 

Springs,  Va..  iv.  138 
Farmvilie  Lithia  Springs,  Va., 

iv.  138 
Fern  vale  Springs,  Tenn..  iv.  148 
Ferris  Hot  Springs,  Mont.,  iv. 

149 
Fort    Crawford    Mineral    Well, 

Wis.,  iv.  247 
Foimtain     Park     Magnetic 

8print,'s.  Ohio,  iv.  247 
Franklin  Spring,  Ga.,  iv.  269 
Franzensbad.  iv.  269 
French   Lick  Springs,  Ind.,  iv. 

270 
Frv's  Mineral  Spring,  Iowa,  iv. 

275 
Fulton  Wells,  Cal..  iv.  275 
Gainesville.  Ga.,  iv.  286 
Galbraith  Springs,  Tenn..  iv,  288 
Gastein.  Austria,  iv.  309 
Gaylord     and    Gulick     Mineral 

Springs,  Penn.,  iv.  314 
Geneva  Lithia  Springs,  N.  Y., 

iv.  316 


Mineral  springs  and  waters,  Get- 
tysburg  Springs,   Penn.,   iv. 

349 
Geuda,  Kan.,  iv.  349 
Gilroy  Hot  Springs,  Cal.,  iv.  351, 
Glen  Alpine    Mineral    Springs, 

Cal.,  iv.  368 
Glen  Alpine  Springs,  Tenn.,  iv. 

368 
Glen  Springs,  N.  Y.,  iv.  868 
Glen  Summit  Springs,  Penn.,  iv., 

869 
Glenn  Spring,  Tenn.,  iv.  870 
Glenn  Springs,  S.  C,  iv.  870 
Glenola  Springs.  Va.,  iv.  370 
Glen  wood  Springs,  Col.,  iv.  870 
Godbold  Mineral  Well.  iv.  374 
Grand  Haven    Mineral   Spring, 

Mich.,  iv.  410 
Great  Bear  Spring,  N.  Y.,  iv. 

414 
Great  Paraiso  Hot  Soda  Spring, 

Cal..  vi.  484 
Greenbrier       White       Sulphur 

Spring,  West  Va.,  iv.  '414 
Green  I^wn  Spring,  IlL,  iv.  414 
Gudon  Springs,  Cal.,  iv.  405 
Harbin    Hot    Sulphur  Springs. 

Cal.,  iv.  588 
Harris  Lithia  Springs,  S.  Car., 

iv.  538 
Harrison  Hot  Springs,  Brit.  Col, 

iv.  588 
Haywood        White        Sulphur 

Spring,  N.  Car.,  iv.  546 
Healing  Springs,  Ala.,  iv.  562 
Healing  Springs.  Va. ;  see  Bat 

Springs,  Va.,  iv.  746 
Heilbronn  Mineral  Springs,  Fla., 

iv.  624 
Highland  Springs,  Cal.,  iv.  688 
Highland  Springs.  Me.,  iv.  689 
Horn's  Spring.  Tenn.,  iv.  736 
Hot  Borate  Spring,  Cal.,  iv.  746 
Hot  Springs,  Bath  County,  Va., 

iv.  746 
Hot  Springs,  Fall  River  County, 

South  Dak.,  iv.  748 
Hot  Springs,   Garland   County, 

Ark.,  iv.  748 
Hot  Springs,  Madison   County, 

N.  C,  iv.  749 
Hot  Sulphur  Springs.   Col.,  iv. 

750 
Howard  Springs,  Lake  County, 

Cal..  iv.  770 
Howard     Springs.     Laudenlale 

Co.,  Ala.,  iv.  770 
Hubbard  Springs.  Va.,  iv.  770 
Hudson     Hot     Springs,     New 

Mex.,  iv.  770 
Hunter's  Hot  Springs,  Montana, 

iv.  771 
Hunter's  Pulaski  Alum  Springs, 

Va.,  iv.  771 
Hunvadi  Janos  Spring,  Austria, 

viii.  478 
Idaho  Hot  Springs,  Col.,  iv.  840 
Idan-Ha  Spring.  Idaho,  iv.  841 
Indian  Mineral  Springs.  Tex.,  iv. 

854 
Indian  Springs,  Butts  Co.,  Ga., 

iv.  854 
Indian  Springs,  Martin  Co.,  Ind., 

iv.  855 
Indiana    Mineral    Springs    and 

Mud  Baths,  iv.  a55 
Iron  Lithia  Springs,  Va.,  v.  230 
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Xineral    springs    and    waters, 

Mineral    springs    and    waters, 

Mississippi,  liistory  of  yellow  fever 

Skagg's  Hot  Springs,  Cal.,  vii. 

Waukesha     Mineral    Springs, 

in.  viu.  587 

217 

Wis.,  viii.  293 

requirements  for  medical  prac- 

8outb Dakota  Hot  Springs,  8. 

West  Baden  Springs,  Ind.,  viii. 

tice  in,  iv.  48 

D.,  vii.  261 

303 

Missouri,  history  of  yellow   fever 

Sparkling  Catawba  Springs,  N. 

West  Springs,  S.  C,  viii.  303 

in.  viii.  588 

C.  vii.  262 

Wetemis  Mineral  Springs,  Wash., 

<'  Missouri,"  United  States  hospital 

Sparta  Mineral  Wells,  Wis.,  vii. 

viii.  303 

ship,  iv.  738 

262 

Whann  Alkaline  Lithia  Springs, 

description,  iv.  738 

Spring  I^ke  Well,    Mich.,  vii. 

Pa.,  viii.  306 

Mistletoe,  v.  571 

481 

White  Sulphur  Springs,  Iowa, 

American,  v.  571 

Stafford  3Iineral  Spring,  Miss., 

viii.  306 

Mistral,  iii.  140 

vii.  434 

White    Sulphur    Springs,    La., 

Mistura,  see  Mixture 

Stafford  Springs,  Conn.,  vii.  486 

viii.  306 

cretae,  ii.  552 

Stark  Mineral  Spring,  Conn.,  vii. 

White  Sulphur  Springs,  Mont., 

Mites,  i.  429 

441 

viii.  306 

Mithridatism,  iv.  842 

Steamboat  Springs,  Col.,  vii.  454 
Storm    Lake     Mineral    Spring, 

Wilbur  Springs,  Cal.,  viii.  312 

Mitosis,   ii.  763;  and  see  CtU 

Wilden  Spring,  Vt.,  viii.  312 
Wilhoit's    Soda    Springs,   Ore., 

hy perch roma tic,  v.  301 

Iowa,  vii.  530 

hypochromatic,  v.  301 

Strontia    Mineral   Spring,   Md., 

viii.  312 

irregular,  v.  301 

vii.  540 

Witter *s   Mineral  Spring,   Cal., 

multipolar,  v.  300 

Strvker  Mineral  Springs,  Ohio, 

viii.  314 

pathological  forms  of,  v.  301 

vii.  546 

Wolfer's  Mineral  Spring,  Ore., 

Mitral  pulse,  vi.  805 

Sulpho-Saline  Spring,  Ohio,  vii. 

viii.  314 

Mitral  regurgitation,  ii.  823;  !▼. 

561 

Wootau  Wells,  Tex.,  viii.  814 

605  ;  vi.  805 

Summit  Soda  Springs,  Cal.,  vii. 

Yadkin    Mineral    Springs,  viii. 

Mitral  stenosis,  ii.  824;   iv.  606; 

565 

318 

vi.  805 

Sutherland   Springs,   Tex.,   vii. 

Yellow  Springs,  Ohio,  viii.  332 

Mitral  valve,  iv.  570 
Mitrula  phalloides,  iv.  281 

568 

Yellow  Sulphur   Springs,   Va., 

Suwanee  Sulphur  Springs,  Fla., 

viii.  332 

Mixed    ansBsthesia,  clinical    evi- 

vii. 570 

Yellowstone    National    Park 

dence  regarding,  iii.  25 

Sweet  Chalybeate  Springs,  Va., 

Springs,  viii.  333 

Mixer  used  in  the  enumeration  of 

vii.  571 

Young's  Natural  Gas  Well  and 

blood  corpuscles,  ii.  42 

Sweet  Springs,  Mo.,  vii.  571 

Mineral  Springs,  viii.  336 

Mixture,  a  form  of  meilicine,  v.  737 

Talley's  Springs.  Va.,  vii.  635 

Yxtlan  Springs,  Mex.,  v.  239 

anaesthetic,  iii.  14 

TaraspScbuls.  vii.  639 

Zem  Zem  Spnngs.  Cal.,  viii.  338 

Basham*s,  v.  226 

Tate  Spring,  Tenn.,  vii.  642 

Zonian  Springs,  111.,  viii.  341 

brown,  v.  518 

Texas  Sour  Springs,  Tex.,  vii. 

Mineral  waters,  v.  845 

chalk,  ii.  552 

730 

alkaline,  v.  846 

comp<mnd  iron,  v.  228 

Thermal  Acid  Springs,  Cal.,  vii. 

saline,  v.  847 

compound  liquorice,  v.  518 

731 

as  laxatives,  v.  469 

compound,   of  chloroform   and 

Three  Sprfngs.  Pa.,  vii.  757 

chalybeate,  v.  848 

cannabis  indica,  iii.  7 

Tolcnas  Springs,  Cal.,  vii.  791 

classification  of,  v.  846 

flask,  viii.  291 

Topeka   Mineral    Wells,    Kans., 

saline  mineral,  v.  847 

Griffith's,  V.  223 

vii.  827 

sulphated  saline,  v.  848 

neutral,  v.  483 

Trenthain  Spring,  Ga.,  vii.  874 

thermal  and  sulphurated,  v.  849 

of  citrate  of  potassium,  v.  483 

Tuscan  Springs,  Cal.,  vii.  914 

Miners'  consumption,  vii.  214 

of  rhubarb  and  soda,  vi.  974 

Tuscarom    Lithia    Spring,    Pa., 

health  of,  vi.  324 

Moccasin  flower,  iii.  340 

vii.  914 

phthisis,  V.  594 

Moderator  band,  iv.  570 

Ukiah  Vichy  Springs,  Cal.,  vii. 

Mines,  amount  of  air  required  in, 

Modification  =  accjuired  character- 

936 

ii.  661 

istic,  in  evolution,  iv.  35 

Unaku  Springs,  Tenn.,  viii.  6 

Mining-,  harmful  nmditions  in,   vi. 

distinguished    from      variation, 

Underwood  Spring,  Me.,  viii.  6 

322 

viii.  183 

Upper    Red     Boiling     Springs, 

Minnesota,  food  adulteration  in,  iv. 

of  cow's  milk,  v.  830 

Tenn..  vni.  6 

173 

Modiolus,  i.  620 

Upper  Sodji  Springs.  Cal.,  viii.  7 

rcfjuirements  for   medical  prac- 

Moist chamber,  iv.  704 

Utah  Hot  Springs,  viii.  64 

tice  in,  iv.  48 

Moisture  of   soil,   relation  of.   to 

Utah  Warm  Springs,  viii.  64 

Minors  automatic  precision  micro- 

consumption, iii.  265 

Vermont  Mineral  Springs,   viii. 

tome,  iv.  71o 

Moitessier's  gas-pressure  regu- 

221 

improved  rotary  microtome,  iv. 

lator,  viii.  424 

Vi<liy,  F'ranci*.  viii.  235 

715 

Molar  teeth,  vii.  646 

Victrjria  Mineml  Springs,  Xeb., 

Mint,  brown,  vii.  262 

Molasses,  vii.  549 

viii.  237 

family,  v.  379 

adulteration  of,  iv.  182 

Victory  Strontia  Spa.  Ohio,  viii. 

garden,  vii.  262 

Mole,  vi.  651 

237 

lamb,  vii.  262 

fibrin,  iii.  388 

Villaeabras  Springs,  Spain,  viii. 

mackerel,  vii.  262 

fleshy,  iii.  388;  vi.  651 

237 

spear,  vii.  2(52 

grape,  vi.  651 

Virgin  Hot  Springs,  Utah,  viii. 

Miquers  classiticatiou  of  antiseptics, 

hairy,  vi.  91 

23H 

i.  383 

hydatid,  iii.  60;  vi.  651 

Virginia  Hot  Springs,  iv.  746 

llask,  viii.  291 

of  chorion,  iii.  60 

AVaconda Spring,  Ivans.,  viii  273 

Mirault's  operation  for  harelip,  iv. 

pigmented,  vi.  91 

Wallev's  Hot  Springs,  Nev.,  viii. 

536 

stone,  vi.  651 

274* 

Mirror,  for  posterior  rhinoscopy,  vi. 

uterine,  iii.  803 

Wasiitka    Mineral   Spring,    viii. 

i07 

Mollin,  V.  850 

274 

in  throat  examination,  v.  421 

MoUities  ossium,  vi.  426 

Washington  Springs,   Va.,   viii. 

Missiles,  from  pistol,  iv.  428 

kyphosis  due  to,  v.  378 

275 

from  shotgun,  iv.  428 

Molluscs,  poisonous,  iv.  189 

Watson's  Springs,  Ga.,  viii.  292 

from  smoothbores,  iv.  429 

MoUuscum  albuminosum,  v.  853 

844 
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Holluscum  areolo-fibrosum.  v.  852 

Morbiui  coxariiui,  v.  266';  and  see 

Moss,  vi.  2 

conta^iosum,  v.  850 

diagnosed  from  verruca  vul- 

Hip disease 

black,  ii.  488 

Morbus  maculosis  Werlhofli,  v. 

Corsican,  vi.  1 

garis,  viii.  222 
epitheliale,  v.  850 

860;  vi.  815 

Florida,  ii.  488 

Morbus  regius,  v.  244 

Iceland,  vi.  1 

fibrosiim,  v.  852 

Morchella  esculenta,  iv.  281 

Irish,  vi.  1 

of  eyelids,  iv.  118 

Morel's  tourniquet,  i.  239 

starch,  vi.  1 

pendulum,  v,  852 

Moribund  state,  leucocytosis  in,  v. 

worm,  vi.  1 

sebaceum,  v.  850 

491 

Mosso's  sphygmomanometer,  iiL 

simplex,  v.  852 

Morin's  base,  ptomaTn,  vi.  791 

98 

verrucosum,  v.  850 

Mormon  tea,  iii.  844 

Mossy  cells,  vi.  288 

Monaco,  v.  854 

Mdmer  and  Sjoquist's  method  of 

Moth,  V.  166 

Monamins,  ptomaYns.  vi.  784 

estimating  urea,  viii.  35 

buck,  V.  167 

**  Monarch,"  ventilation  of  the,  vi. 

Mdmer's  test  for  diacetic  acid, 

lo,  V.  166 

165 

viii.  49 

patch,  ii.  835 
Motner's  marks,  see  Xamis,  vi.  89» 

Monarda,  v.  379 

Morning-glory,  iii.  275 

Monas  pyophila,  viii.  643 

Morning-sickness,   iv.    841;    viii. 

90 

Monaster,  ii.  764 

269 

Motherwort,  v.  379 

Monazone,  vi.  235 

Morphine,  v.  862;  vi.  885 

Motility,  disturbances  of,  v.  54 

Monilethrix,  i.  605 

acetate,  v.  864 

Motion,  disturbances  of,  in  hys- 

Monilla, vii.  1 

action,  v.  863 

teria,  iv.  832 

Moniodomethane,  v.  781 

as  a  hypnotic,  iv.  814 

Motor  and  trophic  nerves,  distin- 

Monkshood, i.  82 

as  a  local  aDa>sthetic,  i.  288 

guished  by  calorimetry,  ii.  668 

Mono-acetyl-resorcin,  v.  853 

as  an  anodyne,  i.  361 

Motor  areas,  distribution  of,  ii.  804 

MonQbrachius,  vii.  714 

as  an  expectorant,  iv.  52 

Motor  nerves,  lesions  of.  ii.  292 

Monobromacetanilid,  v.  853 

detection,  vi.  390 

Motor  paralysis  of  the  larynx,  v» 

Monobromated  camphor,  ii.  624 

effects  of,  on  foetus,  vi.  279 

429 

Monochlormethane,  v.  781 

hydrochlomte,  v.  864 

Motor  tracts,  vi.  494 

Mono  Lake,  v.  853 

hvpodermalic  use  of,  iv.  820 
idiosyncrasy,  v.  863 

Moulded  silver  nitrate,  vii.  215 

Monomania,  v.  137;  and  see  Para- 

Mount Clemens  Mineral  Springs^ 

noic 

methyl,  iii.  164 

vi.  2 

Monomyositis,  vi.  31 

poisoning  by,  vi.  887;  and  see 

Mount  Desert,  Maine,  vi.  2 

Mononeuritis,  vi.  255 

Opivm,  jmsoning  by 

Mountain  balm,  viii.  888 

Monophenetidin   citric    acid,   v. 

post-mortem  appearances,  i. 

Mountain  range,  influence  of,  upon 

854 

664 

climate,  iii.  139 

Monophobia,  v.  132 

sulphate,  v.  864 

Mountain  rush,  iii.  844 

Monopleg-ia,  brachial,  i.  468 

tests,  V.  862;  vi.  391 

Mountain-sickness,  i.  150,  205 

Monopus,  vii.  714 

therapeutics,  v.  808 

Mountain  Springs,  vi.  2 

Monosaccharids    in     urine,     viii. 

Morphinism,  see  Opiumism^  v.  84 

Mountainous    regions,   residence 

38 

citrophen  in,  iii.  127 

in,  as  predisposing  to  deaf -mutism. 

Monostomiun  lentis,  vii.  866 

"  Morphin-like  "ptomain,  vi.  792 

iii.  364 

Mons  pubis,  anatomy  of,  vii.  170 

Morphcaa,  v.  864 

Mounting  specimens,  methods  of, 

ureteris,  i.  784 

diagnosed  from  keloid,  v.  804 

iv.  727 

veneris,  vii.  168 

Morphology,  i.  758;  and  see  Biology 

Moure's    operation    for    deviated 

MonsePs  solution,  v.  228 

Morrhuic  acid,  ptomaYn,  vi.  789 

nasal  septum,  vi.  126 

Monsoons,  influence  on  climate,  iii. 

Morrhuin,  ptomaYu,  vi.  789 

Mouth,  absence  of,  i.  603;  viii.  582 

140 

Morrhuol,  iii.  166 

atresia  of,  viii.  582 

Monsters,  vi.  276;  vii.  668;  and  see 

Morrison  Springs,  v.  865 

burns  and  scalds  of,  viii.  582 

Teratohtgy 

Morrison's  operation  for  cirrhosis 

dermoid  cyst  of,  vi.  889 

acardiac,  vii.  679 

of  the  liver,  vi.  858 

diseases  and  injuries  of,  viii.  57ft 

double,  vii.  675,  682 

Mortality,  see  Heath-rate 
in  childhood,  ii.  884 

dryness  of,  vi.  512 

due  to  agenesia,  i.  140 

examination  of,  in  medico-legal 

Montana,  requirements  for  medical 

influence  of  occupation  on,  viii. 

autopsy,  i.  659 

practice  in,  i v.  48 

252 

inflammation  of   the,   viii.  579; 

Montebello  Spring-s,  v.  854 

of  density  of  population  on. 

and  see  Stomatitis 

Monte  Carlo,  v.  854 

viii.  252 

lymphatics  of,  v.  628 

Monterey,  California,  v.  855 

in  infancy,  iv.  859 

medication  of  the,  v.  788 

Montesano  Springs,  v.  855 
Mont^mery     "^^ite      Sulphur 

Mortification,  amputation  in,  i.  287 

mucous  patches  of  the,  vii.  622 

Morton's  neuralgia,  iv.  211 

pla.stic  operations    on,  vi.  904; 

Springs,  V.  856 

Morvan's  disease,  v.  865;  and  see 

and  see  Stomatoplasty 

Montreal,  Canada,  v.  856 

Sytingofnyelia 

putrid  sore,  viii.  590 

Montreuz,  v.  857 

Moschus,  vi.  67 

syphilitic  affections  of  the,  viL 

Montvale  Springs,  v.  859 

moschi ferns,  vi.  67 

622 

Moodyville  Mineral  Springs,  v. 

Mosquitoes,  v.  162,  866 

wounds  of,  viii.  582 

a59 

agency  of.  in  transmission  of  dis- 

Mouth-gags, iii.  12;  v.  195 

Moon-blindness,  see  Ilemernlopia 

ease,  V.  866 

Mouth  prop,  iii.  12 

Moonseed,  Canadian,  v.  859 

bite  of,  protection  against,  v.  872 

Movements,  amoeboid,  ii.   762;  iii. 

Moore's  bandage,  iv.  259 

diseases  transmitted  by,  v.  870 

268 

Moorman  Mineral  Well,  v.  859 

eggs,  V.  870 

Brownian,  i.  682 

Moral  imbecility,  v.  136 

in  relation  to  filaria.  vi.  214 

ciliary,  ii.  762;  iii.  271 

Moral  sense,  perturbations  and  per- 

to human  pathology,  v.  866 

forced,  in  cerebellar  disease,  ii. 

versions  of.  in  insanity,  v.  49 

to  malaria,  v.   869;  vi.  656, 

239 

Morbid  states,  iv.  659 

660 

irradiated,  v.  231 

Morbilli,  v.  714;  and  see  Measles 

to  yellow  fever,  viii.  824 

molecular,  i.  682 

sine  catarrho,  v.  717 

prophylaxis  against,  v.  871 

protoplasmic,  ii.  762 

exanthemate,  v.  717 

scale    arrangement    of    leading 

Moxa,  ii.  758 

Morbus  COZ8B,  v.  266;  and  see  Hip 

ffenera  of,  v.  866 
yellow  fever,  viii.  824 

Mucilage,  a  form  of  medicine,  v. 

disease 

787 

845. 
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Mucilage  as  an  antidote,  i.  872 

Mummification  (of  dead),  iii.  856 

Muscle  or  muscles,  adductor  bre- 

of elm.  iii.  787 

Mummification  necrosis,  vi.  204 

vis  indicis,  vi.  60 

of  sassafras  pitb,  vii.  43 

Mumps,  vi.  9 

longus,  anomalies  of,  vi.  57 

of  tragacantb,  vii.  845 

among  troops,  ii.  587 

magnus,  anomalies  of,  vi.  57 

JCucin,  i.  755 

complications  and  sequelse,  vi.  10 

minimus  vel  quadratus.  vi. 

in  tissues,  vi.  88 

definition,  vi.  9 

57 

in  tumors,  vi.  88 

diagnosis,  vi.  10 

pollicis,  iv.  485 

in  urine,  vili.  31 

how  to  avoid  in  camp,  v.  814 

anomalies  of,  vi,  55 

Mucocele  of  tlie  frontal  sinuses,  iv. 

morbid  anatomv,  vi.  9 
nature  and  etiology,  vi.  9 

adductors  of  the  thigh,  vii.  788 

271 

adjutor  splenii,  vi.  60 

Mucor  mucedo,  iv.  278 

prognosis,  vi.  10 

agitator  caudee,  vi.  55 

stolonifer,  iv.  278 

symptoms,  vi.  9 

amyloid  degeneration,  i.  270;  vL 

Mucorales,  iv.  278 

synonyms,  vi.  9 

29 

Mucosa,   termination  of   muscular 

treatment,  vi,  10 

ansemia  of.  vi.  26 

fibres  in  the,  vi.  15 

Munson's  hospital  tent.  v.  810 
Muriate  of  ammonia,  in.  4 

anconeus,  iii.  736;  iv.  242 

Mucous  cells,  iii.  855 

anomalies  of,  vi.  58 

Mucous  de^neration.  iii.  895 
Mucous  epithelium,  iii.  855 

Muriatic  acid,  iv.  780 

anomalies  of,  vi.  42 

Murmurs,  anaemic,  ii.  825 

anomalus,  vi.  43 

Mucous  membranes,  absorption  by 

aortic  diastolic,  ii.  822 

antitragicus,  i.  638 

various,  vi.  719 

systolic,  ii.  822 

arytenoid,  v.  409 

amyloid  degeneration  in,  i.  270 

endocardial,  ii.  821 

associated   with    the    shoulder- 

fibroma  of.  iv.  155 

exocardial,  ii.  821 

joint,  vii.  205 

inflammations  of,  vi.  8 

functional,  ii.  822,  825 

atrophy  of,  vi.  27,  89 

classification,  vi.  4 

htemic,  ii.  822,  825 

in  hip  disease,  v.  267 

etiology,  vi.  3 

inorganic,  ii  822,  825 

attollens  auriculam,  i.  698 

varieties,  vi.  5 

organic,  ii.  822 

attrahens  auriculam,  i.  688 

lesions  of,  in  diabetes  mellitus. 

mitral,  presystolic,  ii.  822 

auricular,  anomalies  of.  vi.  42 

iii.  429 

systolic,  ii.  822 

auricularis  anterior,  i.  688 

lupus  of  the,  V.  614 

pericardial,  ii.  821 

anticus,  vi.  48 

medication  of  the,  v.  788 

pleuropericardial.  ii.  821 

posterior,  i.  688 

of  the  nose,  vi.  105 

pulmonary,  ii.  817 
systolic,  ii.  822 

superior,  i.  698 

Mucous  patches,  vii.  622 

axillary  band,  anomalies  of,  vi 

Mucous  polypi,  nasal,  vi.  129 

Murphy  button,  iii.  206;  v.  179, 181 

48 

Mucous  tissue,  tumors  of,  see  Myx- 

Murrain,  iv.  734 

azygo-pliaryngeus,  vi  47 

oina,  vi.  87 

Murrill's  gas-pressure  regulator, 

azygos  uvulw,  viii.  107 

Mud  Baths,  Indiana,  iv.  855 

viii.  425 

biceps  brachii,  i.  452 ;  iiL  784 

Mu^et,  viii.  580 
Muir's  ventilator,  iv.  757 

MuscsB  volitantes,  iv.  92;  viii.  267 

anomalies  of,  vi.  52 

Muscarin,  action  on  heart,  v.  28 

biceps  femoris,  or  flexor  cruris. 

Mullein,  vii.  77 

post-mortem  appearances  in  poi- 

anomalies of,  vi.  56 

Mule's  operation,  viii.  447 

soning  by,  i.  664 

biventer  cervicis,  anomalies  of, 

accidents  and  complications,  viii. 

ptomaTn,  vi.  787 

vi.  60 

448 

synthetic,  vi.  787 

brachialis  anticus,  i.  452;  iii.  785 

contraindications,  viii.  448 

Musci,  vi.  2 

anomalies  of,  vi.  52 

indications,  viii.  448 

MuscidsB,  V.  153 

brachio-capsularis,  vi.  51 

special   advantages  with  refer- 

Muscle or  muscles,  abducteur  hu- 

brachio-radialis, iv.  241;  vi52, 

ence  to  wearing  of  an  artificial 

meral  du  pouce,  vi.  54 

54 

eve,  viii.  448 

abductor  hallucis,  anomalies  of, 

bulbo-cavernosus,  anomalies  of, 

Miiller's  duct,  vii.  148 

vi.  59 

vi.  62 

Muller's  fluid,  ii.  48,  822;  iii.   70; 

indicis.    palmar    accessory, 

calcification  of,  vi.  29 

iv.  708 

vi,  55 

cardiac,  vi.  19 

Multifldus  spinsB  muscle,  anom- 

minimi digiti,  iv.  485 

cephalo-humeral,  vi.  44 

alies  of.  vi.  60 

anomalies  of,  vi.  55 

cervicalis  ascendens,   anomalies 

Multiple  (cerebro-spinal)  sclero- 

minimi digiti   pedis,  anom- 

of, vi.  60 

sis,  viii.  491 

alies  of,  vi.  59 

chondro-coracoid,  vi.  51 

diagnosed  from  brain  tumor,  ii. 

ossis  metatarsi  quinti,  vi.  59 

chondro-epitrochlearis,  vi.  49 

449 

pollicis,  iv.  485 

chondrogiossus,  vi.  47 

diuKuosis,  viii.  493 

anomalies  of,  vi.  55 

chronic  inflammation  of,  vi.  31 

etimogy,  viii.  491 

pollicis  longus,  iv.  242 

ciliary,  iv.  74 

morbid  anatomy,  viii.  492 

accelerator  urinte,  anomalies  of. 

cleido-ccrvicalis,  vi.  49 

physiology,  viii,  492 

vi.  62 

cleido-epitrochlearis,  vi.  51 

prognosis,  viii.  498 

accessorius  ad  accessorium,  vi.  58 

eleido-hyoid,  vi.  45 

symptoms,  viii.  491 

ad  fiexorem  profundum.  vi. 

cleido-mastoid.  vi.  44 

trcatinent.  viii.  493 

53 

cleido-occipital,  vi.  44 

Multiple  fcetation,  iv.  341 

tricipitis.  vi.  53 

cloudy  swelling,  vi.  28 

Multiple  neuritis,  vi.  256 

accessory  abdominal  oblique,  vi. 

coceygeus,  anomalies  of,  vi.  62 

a  cause  of  paniplegia,  vi.  499 

61 

complexus,  anomalies  of,  vi.  60 

diagnosis,  vi.  257 

gluteus  minimus,  vi.  56 

compressor  hemisphericum  bul- 

etiology,  vi.  256 

head  to   quadriceps  cruris. 

bi.  vi.  62 

prognosis,  vi.  257 

vi.  57 

narium,  anomalies  of,  vi,  43 

symptoms,  vi.  256 

inferior  oblique,  vi.  43 

venie  dorsalis  penis,  vi.  62 

treatment,  vi.  258 

palmar  abductor  indicis,  vi. 

constrictor  isthmi  faucium,  viii. 

Multiple  progressive  hyalosero- 

55 

107 

sitis,  vi.  6 

popliteus,  vi.  58 

coraco-brachialis,  i.  452 

diagnosis,  vi.  8 

action  of.  in  coughing,  iii.  299 

anomalies  of,  vi.  51 

etiology,  vi.  7 

acute  inflammation  of,  vi.  31 

longus,  vi.  51 

pathogenesis,  vi.  7 

adductor  brevis,   anomalies  of, 

proprius.  vi.  51 

treatment,  vi.  9 

vi.  57 

superior  vel  brevis,  vi.  51 

MultipUcities,  vii.  688 

hallucis,  vi.  59 

coraco-capsularis,  vi.  51 

^46 
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Xusde  or  muscles,  costo-fascialis, 
vi.  45 
crico-arytenoid,  v.  409 
crico-hyoid,  vi.  45 
crico-tbyroid,  v.  409 
cucullaris,  vi.  48 
curvator  coccygeus,  vi.  62 
cyst  in.  iii.  849 

cysticercus  cellulosa?  in,  vi.  33 
degenemtion  of,  vi.  28 
deltoid,  anomalies  of,  vi.  51 
depressor  anguli  oris,  anomalies 
of,  vi.  43 
thyroideae,  vi.  45 
diapiiragm,  anomalies  of,  vi.  61 
digastric,  anomalies  of,  vi.  46 
dilator  naris,  anomalies  of,  vi.  48 
dorso-epitrochlearis,  vi.  48,  58 
effects  of  massage  upon.  v.  696 
epigastric  slips,  vi,  55 
epitrochleo-anconeus,  vi.  58 
erector  penis,  iv.  823 

anomalies  of,  vi.  62 
extensor    brevis    digitorum, 
anomalies  of,  vi.  55 
brevis  digitorum  pedis,  iv. 
194 
anomalies  of.  vi.  58 
brevis  ballucis.  vi.  58 
carpi    radialis    accessorius, 

vi.  54 
carpi  radialis  brevior,  anom- 
alies of.  vi.  54 
carpi  radialis  brevis,  iv.  241 
carpi  radialis  hmgior,  anom- 
alies of,  vi.  54 
carpi  nidialis  longus,  iv.  241 
carpi  uinaris.  iv.  241 

anomalies  of,  vi.  54 
coccygis,  vi.  60 
communis  digitorum,  iv.  241 

anomalies  of,  vi.  54 
ballucis  longus  tricaudatus, 

vi.  57 
indicis,  iv.  242 

anomalies  of,  vi.  55 
indicis  brevis,  vi.  55 
longus     digitorum     pedis, 

anomalies  of,  vi.  57 
minimi  digiti,  iv.  241 

anomalies  of,  vi.  54 

oasis  metacarpi  pollicis,  iv. 

242 

anomalies  of,  vi.  54 

ossis  metatarsi  ballucis,  vi. 

57 
pollicis  brevis,  iv.  242 
pollicis  longus,  iv.  242 
primi     internodii     ballucis, 

anomalies  of.  vi.  57 
primi  internodii  pollicis,  iv. 
242 
anomalies  of,  vi.  55 
primi  internodii   pollicis  et 

indicis,  vi.  55 
proprius  digiti  medii,  vi.  55 
proprius  ballucis,  anomalies 

of,  vi.  57 
quadriceps  femoris.  vii.  788 
secundi   internodii   pollicis, 
iv.  242 
anomalies  of,  vi.  55 
external  intercostals,  anomalies 
of,  vi.  60 
oblique,  i.  3 

anomalies  of.  vi,  61 
facial,  lack  of  control  of,  in  in- 
sanity, V.  55 


Muscle  or  muscles,  fatty  degener- 
ation of,  vi.  28 
fibrillation,  vi.  29 
flexor  accessorius,  anomalies  of, 
vi.  59 
accessorius   longus    digito- 
rum pedis,  vi.  58,  59 
brevis    digitorum    pedis, 

anomalies  of,  vi.  59 
brevis    ballucis,    anomalies 

of,  vi.'  59 
brevis  minimi  digiti,  iv.  485 

anomalies  of,  vi.  55 
brevis  minimi  digiti  pedis, 

anomalies  of,  vi.  60 
brevis  pollicis,  iv.  485 

anomalies  of,  vi.  55 
carpi  radialis,  iv,  240 

anomalies  of,  vi.  53 
carpi  radialis  brevis,  vi.  54 
carpi  uinaris,  iv.  241 

anomalies  of,  vi.  58 
ballucis    longus,   anomalies 

of,  vi.  59 
indicis,  vi.  58 

longus   digitorum    accesso- 
rius, vi.  59 
longus   digitorum    pedis, 

anomalies  of,  vi,  58 
longus  pollicis,  iv.  241 

anomalies  of,  vi.  54 

profundus    digitorum,   iv. 

241 

anomalies  of,  vi.  58 

proprius  digiti  secundi,  vi. 

59 
sublimis  digitorum,  iv.  241 
anomalies  of,  vi.  53 
fourth  gluteal,  vi.  56 
fragmentation,  vi.  29 
frontalis,  anomalies  of,  vi.  42 
gastrocnemius,  v.  480 

anomalies  of,  vi.  58 
gemellus  inferior,  anomalies  of, 
vi,  56 
superior,  anomalies  of,  vi.  56 
genio-hyo-glossus,  anomalies  of, 

vi.  47 
geniohyoid,  anomalies  of,  vi.  47 
gluteus    maximus,    accessorius, 
vi.  56 
maximus,  anomalies  of,  vi.  55 
medius,  anomalies  of,  vi.  55 
minimus,  anomalies  of,  vi. 
56 
gonorrboe al  inflammation  of,  vi. 

82 
gracilis,  vii,  738 

anomalies  of,  vi.  57 
granular  degeneration  of,  vi.  28 
belicis  major,  i.  688 

minor,  i.  688 
hemorrhage  into,  vi.  26 
hepaticodiapbragmaticus.  vi.  61 
hyaline  degeneration  of,  v.  58 
hydropic  degeneration  of,  vi.  28 
hyofacialis,  vi.  45 
hyoglossus.  anomalies  of,  vi.  47 
hypenemia  of,  vi.  26 
hypertrophy  of,  vi.  27,  89 
hypotbenar,  iv,  485 
iliacus,  anomalies  of,  vi.  56 
minor,  vi.  56 
superficial,  vi.  56 
ilio-capsularis,  vi.  56 
inferior  constrictor  of  pharynx, 

anomalies  of,  vi.  47 
inflammation  of,  vi.  30,  89 


Muscle  or  muscles,  infraspinatus^ 
anomalies  of,  vi.  51 
injuries  of,  vi.  88 
intercostal,  vii,  752 
interference  with  action  of,  cause 

of  dyspnoea,  iii.  579 
internal   intercostals,  anomaliea 
of,  vi.  60 
oblique,  i,  8 

anomalies  of,  vi.  61 
Interosseous,  of  the  foot,  vi.  60 
of  the  hand.  iv.  485 

anomalies  of,  vi.  55 
palmar,  of  thumb,  vi.  55 
interspinales,   anomalies  of,  vi. 

60 
involved  in  knee-jerk.  v.  866 
ischio-calcaneus,  vi.  56 
iscbio-cavernosus,  anomalies  of» 

vi.  62 
ischio-condyloid,  vi.  57 
iscbio-femoral,  vi.  55 
lateralis  abdominis,  vi.  61 
latissimus  dorsi,  anomalies  of,  vi. 

48 
laxator  tympani,  i.  619 
levator  anguli  scapulae,  anom- 
alies of,  vi.  45^ 
claviculfle,  vi.  44,  49 
glandules  thyroideae,  vi.  46 
iabii     superioris    proprius,. 

anomalies  of,  vi.  48 
palati,  viii.  107 
palpebne,  anomalies  of,  vl. 
43 
ligamentum  nuchee  replaced  by. 

vi.  60 
longissimus  dorsi  anomalies  of, 

VI.  60 
longus  colli,  anomalies  of,  vi.  4S 
lumbricales,  iv.  485 
anomalies  of,  vi.  54 
pedis,  anomalies  of,  vi.  59 
masse ter,  anomalies  of,  vi.  48 
mento-byoid,   anomalies  of,  vi. 

46       ' 
middle  constrictor  of  pharynx^ 

anomalies  of,  vi.  47 
muUifldus  spinee,  anomalies  of, 

vi.  60 
mylo-glossus,  vi.  47 
mylo-hyoid,  anomalies  of,  vi.  47 
necrosis,  vi.  28 
obliquus  auriculop,  i.  638 

externus  abdominis,  anom* 

alies  of,  vi.  61 
inferior  accessorius,  vi.  48 
internus  abdominis,   anom- 
alies of,  vi.  61 
obturator    externus,    anomalies 
of,  vi.  56 
internus,  anomalies  of,  vi.  56 
occipitalis,  anomalies  of,  vi.  43 

minor,  vi.  43 
occipito  frontalis,  anomalies  of, 

vi.  42 
occipito-hyoid,  vi.  46 
occipito- pbaryngeus,  vi.  47 
occipito- scapular,  vi.  48 
of  mastication,  v.  700 

anomalies  of,  vi.  43 
of  the  abdomen,  i,  3 
of  the  auricle,  i.  638 
of  the  foot,  iv,  194 
of  the  hand,  iv.  485 
of  the  larynx,  v.  409 
of  the  nose,  anomalies  of,  vi.  43 
of  the  orbit,  anomalies  of,  vi.  43 
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JCuscle  or  miisclefl   of   the  peri- 

Muscle or  muscles,  quadriceps  ex- 

Muscle or  muscles,  stemo-tbyroid. 

neum,  vi.  565 

tensor,  anomalies  of,  vi.  57 

v.  409 

of  the  skin,  viii.  555 

accessory  head  to,  vi.  57 

anomalies  of,  vi.  45 

of  the  thigh,  adductor  group, 

quadrigeminus  capitis,  vi.  44 

striated,  vi.  11 

vii.  788 

radio -carpus,  vi.  54 

stylo-auricularis,  vi.  47 

anterior  group,  vii.  787 

rectus  abdominis,  i.  4 

stylo-chondro-hyoid.  vi.  46 

posterior  group,  vii.  740 

anomalies  of,  vi.  61 

styloglossus,  anomalies  of,  vi.  47 

of  the  thorax,  vii.  751 

diastasis  of,  iv.  681 

stylohyoid,  anomalies  of,  vi.  46 

omohyoid,  anomalies  of,  vi.  45 

rectus   capitis    anticus    major. 

stylo-hyoideus  alter,  vi.  46 

opponens  liallucis,  vi.  59 

anomalies  of,  vi.  48 

stylo  hyo- thy roideus,  vi.  46 

minimi  digiti,  iv.  485 

capitis  anticus  minor,  anom- 

stvlo-pharyngeus, anomalies  of, 

anomalies  of,  vi.  55 

alies  of,  vi.  48 

vi.  47 

minimi  digiti  pedis,  vi.  60 

capitis    posticus    minor, 

subanconeus,  vi.  53 

poliicis,  iv.  485 

anomalies  of,  vi.  60 

subclavius,  anomalies  of,  vi.  50 

•orbicularis  palpebrarum,  spasm 

externus,  anomalies  of,  vi. 

posticus,  vi.  50 

of,  ii.  5 

43 

subcrureus,  anomalies  of,  vi.  57 

pain  in,  vi.  38 

femoris,  vii.  738 

subscapularis,  anomalies  of,  vi. 

palato-gIos.sus,  viii.  107 

stemalis,  vi.  49 

51 

palato-pharyngeus,  viii.  107 

thoracis,  vi.  60 

minor,  vi.  51 

paimaris  brevis,  iv.  485 

regeneration,  vi.  29,  89 
red  and  pale,  vi.  18 

subscapulo-capsularis,  vi.  51 

anomalies  of.  vi.  55 

subvertebral  rectus,  vi.  61 

longus,  iv.  241 

retrahens  aurem,  i.  638 

superficial  iliacus,  anomalies  of, 

anomalies  of,  vi.  58 

anomalies  of,  vi.  42 

vi.  56 

parasites  of,  vi.  82,  501 

rhombo-atloid,  vi.  48,  60 

transversus  pedis,  vi.  60 

pathology  of,  vi.  26 

rhomboideus  major  and  minor, 

superior  constrictor  of  the  phar- 

pectineus, vii.  788 

anomalies  of,  vi.  48 

ynx,  anomalies  of,  vi.  47 

anomalies  of,  vi.  57 

rhombo-occipital,  vi.  48 

supernumerary  of  pharynx,  vi 

pectoralis  major,  anomalies  of, 

risorius,  anomalies  of,  vl.  48 

47 

vi.  49 

rotatory,  short,  of  neck,  anom- 

supinator brevis,  iv.  342 

minimus,  vi.  50 

alies  of,  vi.  60 

anomalies  of.  vi.  54 

minor,  anomalies  of,  vi.  50 

sacro-coccygeus  anticus,  vi.  62 

longus,  iv.  241 

pectorals,  absence  of,  ii.  806 

posticus,  vi.  60 

anomalies  of,  vi.  54 

peroneo-calcAueus  intemus,    vi. 

sacro-lumbalis,  anomalies  of,  vi. 

supraclavicular,  vi.  44 

58 

60 

supracostalis,  vi.  60 

•peroneo-tibialis,  vi.  58 

sartorius.  vii.  787 

supraspinatus,  anomalies  of,  vi 

peroneus  accessorius,  vi.  57 

anomalies  of,  vi.  67 

51 

brevis,  v.  480 

scalenus  anticus,   anomalies  of. 

syndesmopharyngeus,  vi.  47 

anomalies  of,  vi.  57 

vi.  47 

syphilitic  diseases  of  the,  vi.  32 

longus,  V.  480 

medius.  anomalies  of,  vi.  47 

temporal,  anomalies  of,  vi.  43 

anomalies  of,  vi.  57 

minimus,  vi.  47 

temporalis  minor,  vi.  43 

quartus,  vi.  57 

posticus,  anomalies  of,  vi.  47 

tensor  fascia;  plantaris,  vi.  58 

quinti  digiti,  vi.  57 

scansorius,  vi.  56 

palati,  viii.  107 

tertius,  anomalies  of,  vi.  57 

scapulo-costalis  minor,  vi.  50 

trochlesB,  vi.  43 

petro-pharyngeus,  vi.  47 

semimembranosus,  vii.  740 

tympani,  i.  619 

phrenic,  vii.  752 

anomalies  of,  vi.  56 

vagime  femoris,  vii.  787 

pisi-uncinatus.  vi.  55 

semitendinosus,  vii.  740 

anomalies  of,  vi.  56 

plan  tans,  v.  480 

anomalies  of,  vi.  56 

teres  major,  anomalies  of,  vi.  51 

anomalies  of,  vi.  58 

sense,  vii,  220 

minor,  anomalies  of,  vi.  51 

platysina  myoides,  anomalies  of, 

serratus  magnus,  anomalies  of. 

thenar,  iv.  485 

vi.  43 

vi.  51 

thyroarytenoid,  v.  409 

pneuniogastric,  vii.  752 

posticus  inferior,  anomalies 

thyrohyoid,  v.  409 

popliteus,  V.  482 

of,  vi.  60 

anomalies  of.  vi.  45 

anomalies  of,  vi.  58 

posticus  superior,  anomalies 

tibialis  anticus,  anomalies  of,  vi. 

minor,  vi.  58 

of,  vi.  60 

57 

prevertebml,   anomalies  of,   vi. 

skeletal,  vi.  11 

posticus,  anomalies  of,  vi.  59 

47 

smooth,  vi.  20;  stesAoo  Muscular 

secundus,  vi.  59 

primitive  sheath  of.  vi.  15 

tissue,  iinstriated 

tibio-accessorius.  vi.  58 

pronator  pedis,  vi.  58 

soleus,  v.  480 

tibio-astragalus  anticus.  vi.  57 

quad  rat  us.  iv.  241 

anomalies  of,  vi.  58 

tibio- fascial  is  anticus,  vi.  57 

anomalies  of,  vi.  54 

spheno-pharyugeus,  vi.  47 

tragicus,  i.  638 

radii  teres,  iii.  736;  iv.  240 

spinalis  cervicis,   anomalies  of. 

transversalis  abdominis,  i.  4 

anomalies  of,  vi.  53 

vi.  60 

anomalies  of,  vi,  01 

proteid  degeneration,  vi.  28 

dorsi,  anomalies  of,  vi.  60 

cervicis  anticus.  vi,  48 

psoas  niaj^nus,  anomalies  of,  vi. 

spleuius  arcessorius,  vi.  60 

cervicis  medius,  vi.  47 

56 

anomalies  of,  vi.  60 

transversus  auriculae,  i.  638 

parvus,  anomalies  of,  vi.  56 

stapedius,  i.  619 

menti,  vi.  43 

.pterygoideus    externus,    anom- 

st<'rnalis, vi.  49 

nucha,  vi.  44 

alies  of,  vi.  48 

brutorum,  vi.  49 

orbita\  vi.  43 

proprius.  anomalies  of,  vi.  43 

sterno-choudro-scapular,  vi.  50 

pedis,  anomalies  of,  vi.  60 

pterygo-pharyugeus,  vi.  47 

sterno-clavicularis   anterior,    vi. 

pedis  superficialis,  vi.  60 

pterygo-spinosus,  vi.  43 

50 

perin«?i,  anomalies  of,  vi.  63 

pyramidalis,  anomalies  of,  vi.  61 

stern o-cle id o-mastoid,  anomalies 

trapezius,  anomalies  of,  vi.  48 

nasi,  anomalies  of,  vi.  48 

of,  vi.  44 

triangularis  menti,  anomalies  of. 

pyriformis,  anomalies  of.  vi.  56 

sterno  -  cleido-mastoideo  -occipi- 

vi. 43 

quadratus  femoris,  vii.  738 

talis,  vi.  44 

sterni,  anomalies  of,  vi,  60 

anomalies  of,  vi.  56 

sterno-faseialis,  vi.  45 

triceps,  i.  453;  iii.  736 

lumborum,  anomalies  of,  vi. 

sterno  hyoid.  anomalies  of,  vi.  44 

extensor    cubiti.    anomalies 

61 

sterno  occipital,  vi,  44 

of,  vi.  52 
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Cusde or  muscles, triticoglossus, 
vi,  47 
tuberculous  inflammation  of,  vi. 

92 
tumors  of,  vi.  89,  74;  and  see 

Myoma 
ulnaris  quinti,  vi.  54 
ulno-carpus,  vi.  54 
vasti,  anomalies  of,  vi.  57 
vastus  externus,  vii.  788 
internus,  vii.  788 
medius,  ii.  738 
voluntary,  vi.  11 
wounds  of,  vi.  38 
zygomaticus    major,   anomalies 
of,  vi.  43 
minor,  anomalies  of,  vi.  43 
Cusde-cases,  vi.  17 
Cuscle-colunuiB,  vi.  18 
Cuscle-compartment,  vi.  17 
Cusde-extract,  vi.  417 
Cusde-plateB,  vi.  22 
Cusde-spindles,  vi.  19 
CuBCular  atrophies,  electrothera- 
peutics in,  iii.  76() 
Cuscular     atrophies,    prog^s- 
sive,  vi.  62 
classification,  vi.  62 
distal,  vi.  63 
Erb's  juvenile,  vi.  68 
facio-scapulo-humeral,  vi.  63 
Landouzy-Dejerine's,  vi.  68 
pseudo-hypertrophic,  vi.  62 
scapulo-humeral,  vi.  63 
spinal  progressive,  vi.  64 
hereditary,  vi.  66 
leg  type,  vi.  66 
neuntic  type,  vi.  66 
f oscular  dystrophies,   kyphosis 

in,  V.  878 
fuscular  fibres,  cellular  origin  of, 
vi.  22 
contraction  of,  iii.  272 
fuscular  paralysis  from  lead,  v. 

472 
fuscular  power  of  hand,  iii.  565 

table  of,  iii.  565 
fuscular  relaxation  as  a  sign  of 
death,  ii.  585 

fuscular  sense,  i.  282;  vii.  119 
function     of,     in     maintaining 
equilibrium,  iii.  858 
fuscular  tension  in  appendicitis, 
i.  428 
tissue,  vi.  10 

action  of  polarized  light  on 
sarcous  elements  of,  vi.  17 
cardiac,  vi.  19 
changes  in  the  nerve  endings 

of,  vi.  30 
circulatory  disturbances  in, 

vi.  26 
coagulation  of,  iii.  152 
degenerations  of,  vi.  28 
histogenesis  of,  vi.  22 
histology  of,  vi.  10 
methods  of  examining,  vi. 

25 
pathology  of,  vi.  26 
post-mortem  rigidity  of,  iii. 

152 
regeneration   of  voluntary, 

vi.  29 
retrogressive  changes  in,  vi. 

27 
rigor  mortis  in,  iii.  152 
skeletal,  vi.  11 
smooth,  vi.  20 
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Muscular  tissue,  striated,  vi.  11 

tumors,  of.  vi.  39,  74;  and 

see  Myotrui 
unstriated,  vi.  20 
varieties  of,  vi.  10 
Musculi  papillares,  iv.  569,  570 
Miuiculi  pectinati,  iv.  568 
Musculo-spiral  nerve,  injury  of, 
i.  472 

paralysis  of.  i.  471 
Miuiculiui  anomalus,  vi.  48 
Mushrooms,  iv.  282,  285 
Music,  difi'erentiated  from  noise,  i. 
614 

value    of,    in    military    life,   v. 
817 
Musk,  vi.  67 

as  a  cardiac  stimulant,  ii.  696 

as  an  antispasmodic,  i.  387 

China,  vi.  67 

pods,  vi.  67 

Siberian,  vi.  67 

Tonquin,  vi.  67 
Miuik-deer,  vi.  67 
Muskroot,  vii.  563 
Mussels,  poisoning  by,  iv.  189 
Mustard,  vi.  67 

action  and  use,  vi.  68 

administration,  vi.  68 

as  an  emetic,  iii.  812 

black,  vi.  67,  68 

composition,  vi.  68 

oil  of,  vi.  68 

white,  vi.  67,  68 
Mustard  paper,  vi.  68 
Mutes,  iii.  362 

Mutilation  and  heredity,  iv.  668 
MutiUidsB,  V.  167 
Mutterkom,  iv.  1 
Myalgia,  vi.  38,  968 

among  troops,  ii.  616 

in  neurasthenia,  vi.  250 

of  upper  extremities,  i.  465 
Myasthenia  gravis  pseudopara- 
lytica,  viii.  627 

due  to  auto-intoxication,  i.  644 
Mycosis  ftingoides,  vi.  69 
Mycosis  intestinalis,  i.  365 
Mycosis,  pharyngeal,  vi.  599 
Mydalein,  ptomaYn,  vi.  786 
Mydatoxin,  ptomaYn,  vi.  787 
Mydin,  ptomaYn,  vi.  785 
Mydriasis,  i.  59 
Mydriatic  alkaloids,  i.  610 
Mydriatics,  vi.  70 

action,  vi.  70 

dangers,  vi.  71 

effect  of  overdose,  i.  59 

hyoscine  as,  iv.  795 

list,  vi.  70 

uses,  vi.  71 
Mydrin,  vi.  71 
Myel  =  spinal  cord,  ii.  137 
Myelasmia,  v.  497 ;  and  see  LeukcB- 

mia,  myeU^getwuti 
Myelencephalon,  ii.  154 
Myelitis,  vii.  353 

acute  transverse,  vii.  354 

pathological   anatomy,   vii. 
857 

causing  paralysis,  vi.  497 

chronic,  vii.  356 

pathological   anatomy,   vii. 
858 

clinical  history,  vii.  354 

compression,  vii.  356 

diagnosis,  vii.  358 

disseminated,  vii.  356 


Myelitis,   disseminated,  pathologi- 
cal anatomy,  vii.  358 

etiology,  vii.  853 

pathological  anatomy,  vii.  357 

prognosis,  vii.  359 

purulent,  vii.  856 

pathological   anatomy,   vii. 
858 

treatment,  vii.  360 

varieties,  vii.  854 
Myelocystocele,  vii.  288 
Myelocystomeningocele,  vii.  288, 

289 
Myelocytes,  v.  491 
Myeloma,  vi.  71 ;  vii.  37,  907 
Myelomeningocele,  vii.  287 
Myelopathies,  vi.  64 
Myeloplaques,  ii.  20 
My  gale  hentzii,  v.  159 

rileyi,  v.  159 
Myiasis  narium,  vi.  142 
Mylabris,  ii.  652 

chiccorii,  ii.  652 
Mylo-hyoid  musde,  anomalies  of, 

vi.  47 
Myocarditis,  iv.  593 

acute  interstitial,  iv.  593 

gonorrhoeal,  viii.  526 

syphilitic,  iv.  601 ;  vii.  624 
Myocardium,    fragmentation,    iv. 
593 

inflammation  of,  iv.  593 

parenchymatous      degeneration 
of,  iv.  598 

segmentation,  iv.  593 
Myodonia,  vi.  492 
Myodonus  multiplex,  vi.  492 
Myodesopsia,  viii.  267 
Myodynamometer,  D5nhoff*s,  iii. 

Myo-fibro-sarcoma  of  the  orbit,  iv. 

115 
Myolemma,  vi.  15 
Myolipoma,  viii  568 
Myoma,  vi.  89.  74 

cavernous,  vi.  76 

etiology,  vi.  75 

gross  appearances,  vi.  75 

histology,  vi.  74 

laevicelTulare,  vi.  74 

nature,  vi.  75 

of  the  bladder,  i.  769,  792 ;  vi.  76 

of  the  broad  ligaments,  vi.  76 

of  the  ciliary  bcxly,  iv.  110 

of  the  digestive  tract,  vi.  76 

of  the  Fallopian  tubes,  iv.  138 

of  the  kidney,  vi.  77 

of  the  orbit,  iv.  115 

of  the  ovary,  vi.  436 

of  the  prostate,  vi.  76.  770 

of  the  round  ligaments,  viii.  98 

of  the  skin,  vi.  76 

of  the  urethra,  vi.  76 

of  the  uterus,  vi.  75;  viii.  96 

of  the  veins,  vi.  77;  viii.  218 

origin,  vi.  75 

seats,  vi.  75 

telangiectatic,  vi.  76 
Myomalacia  cordis,  iv.  579 
Myopathies,  vi.  62 

diagnosis,  vi.  64 

pathology  and  morbid  anatomy, 
vi.  64 

prognosis,  vi.  64 

treatment,  vi.  64 

types,  vi.  62 
Myopia,  i.  57 ;  vi.  77 

a  cause  of  blindness,  ii.  10 
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Nepliiitlsy  elironlc. 

Hyopia,  as  related  to  age,  vi.  80 

Myrrha,  vi.  85 

NsBvus  sanguineus,  vi.  90 

causes,  vi.  82 

Myrrhis  odorata,  iv.  148 

sarcomatodes,  vi.  90 

classiticatioo,  vi.  81 

Myrrhol,  vi.  85 

spider,  vi.  90 

concave  srlasses  iu,  vi.  88 
distribution,  vi.  80 

Myrrholin,  vi.  85 

treatment,  vi.  91 

Myrtle,  wax,  i.  737 

unius  lateris,  vi.  90 

fundus  of  the  eye  in,  vi.  872 

Myrtol,  vi.  86 

vascularis,  vi.  90 

increase  of,  ii.  10 

Myrtus  communis,  vi.  86 

vasculosus.  i.  350 

in  school  children,  vi.  84 

Mysophobia,  v.  138 

venosus,  vi.  90 

operations  for,  vi.  83 

Mytilitoxin,  ptomaYn,  vi.  787 

verrucosus,  vi.  90 

ophthalmoscopic     appearances, 

Mytilotozismus,  iv.  189 

Naftalan,  vi.  92 

vi.  81 

Myxadenitis  labialis,  ii.  808 

N&ils,  vi.  92;  viii.  682 

origin  and  development  of,  vi.  80 

Myxoangiosarcoma    of    peritone- 

anatomy of.  vi.  92;  viii.  683 

pathological  anatomy,  vi.  82 
prevention  and  control  of,  vi.  84 

um,  vi.  570 

diseases  of  the.  iv.  510;  vi.  92; 

Myxo-chondroma,  vi.  88 

and  see  Onychia  and  Parony- 

progressive, vi.  81 

Myxococcidium,  viii.  548 

chia 

removal  of  crystalline  lens  for. 

stegomyiffi,  viii.  548 

eczema  of  the.  iii.  727 

vi.  83 

MyxGBdema,  vi.  86.  278,  409;  and 

favus  of,  vi.  94 ;  vii.  781 

stationary,  vi.  81 

see  In-ininity,  myxcedematotts,  v. 

felon  of,  vi.  94 

treatment,  vi.  82 

143 

inflammatory  conditions  of,  iv. 

Myosin  ferment,  iii.  848 

diagnosed  from  acromegaly,  i. 

510 

Hyositis,  actinomycotic,  vi.  82 

95 

ingrown,  v.  18;  vi.  98 

acute  interstitial,  or  productive. 

in  childhood,  vi.  87 

in  psoriasis,  vi.  95 

vi.  31 

operative,  vi.  86,  409 

localized  affections  of,  vi.  93 

acute  parenchymatous,  vi.  81 

progress  of  disease,  vi.  87 

parasitic  diseases  of,  iv.  511;  vi 

chronic,  vi.  31 

relation  of  cretinism  to,  iv.  891 

94;  vii.  783 

gonorrhcpal,  vi.  82 

symptoms,  vi.  87 

symptomatic     pathological    in- 

gummatous, i.  466 
ischaemic  of  hand,  iv.  527 

the  hand  in,  iv.  500 

volvement  of,  vi.  98 

treatment,  vi.  86 

syphilitic  affection  of.  vi.  95;  vii. 

leprous,  vi.  82 

Myxoglioma,  iv.  871 
MyxoUpoma,  vi.  88 ;  viii.  568 

617 

of  the  hand,  iv.  528 

trauma  of,  vi.  94 

ossificans,  vi.  83 

Myxoma,  vi.  87;  vii.  907 

tumors  under  the,  vi.  98 

ossificans  limitata,  vi.  85 

cartilagineum,  vi.  88 
cystoides,  vi.  88 

Nanocephalus,  vii.  698 

ossificans    progressiva,   ii.    550; 

Nanosomia,  viii.  474 

vi.  33 

fibrosum,  vi.  88 

Nantucket,  vi.  97 

course,  vi.  84 

hyalinum,  vi.  88 

Napa  Soda  Springs,  vi.  99 

etiology,  vi.  34 

lipomatodes,  vi.  88 

Nape  of  neck,  vi.  192,  199 

prognosis,  vi.  35 

meduUare,  vi.  88 

Napelliui,  i.  83 

treatment,  vi.  35 

of  the  bladder,  i.  769 

Naphtha  wood,  v.  780 

rheumatic,  vi.  968 

of  the  bones,  vi.  89 

Naphthalene,  vi.  100 

syphilitic,  i.  466;  vi.  32 

of  the  breast,  vi.  89 

Naphthalin,  vi.  100 

tuberculous,  vi.  82 

of  the  chorion,  vi.  88 

Naphthopyrin,  i.  879 

Hvotatic  contraction,  see  Knee- 

of  the  glands,  vi.  89 

Naphtoformin,  iv.  246;  vi.  100 

Jerk:  v.  363 

of  the  heart,  iv.  594 

Naphto-cresol,  vi.  100 

Myotics,  vi.  70 

of  the  kidney,  v.  828 

Naphtol,  vi.  100 

action,  vi.  71 

of  the  lachrymal  gland,  iv.  115 

Naphtol-aristol,  iii.  479;  v.  209 

uses,  vi.  71 

of  the  larynx,  v.  483 

Naphtol  benzoate,  see  Bemo-napk' 

Myotonia  congenita,  vi.  28 

of  the  oesophagus,  vi.  844 

till 

due  to  autointoxication,  i.  644 

of  the  optic  nerve,  iv.  118 

Naphtol  bismuth,  vi.  101 

the  Imnd  in,  iv.  532 

of  the  parotid  gland,  vi,  511 

Naphtol  carbonate,  vi.  101 

Myotonia  neonatorum,  vi.  280 

of  the  periosteum,  vi.  569 

Napless  universal  clamp,  iv.  714 

Myrcia  acris.  i.  737 

of  the  valves  of  the  heart,  iv.  594 

Narceine,  vi.  385,  386 

cerifora,  i.  737 

telangioctoides,  vi.  88 

Narcosis,  iu  mastoid  operations,  v. 

Myriametre,  viii.  299 

Myxomatous    degeneration,    iii. 
395 

703 

Myricin,  viii.  294 

medullary,  in  obstetrics,  v.  388 

Myrifica,  i.  737 

Myxosarcoma,  vii.  33.  907 

Narcotics,  poisons,  vi.  691 

rerifera.  i.  737 

of  the  lachrymal  glands,  iv.  116 

Narcotine,  vi.  101 

Myring-omycosis    aspergillus  in 

of  the  omentum,  vi.  360 

tests  for,  vi.  391 

external  auditory  canal,  iii.  615 

of  the  orbit,  iv.  115 

Nard  grass,  iii.  126 

Myriopoda,  v.  100 

Nares,  occlusion  of,  congenital,  vL 

Myriostoma  coliforme,  iv.  285 

NabidsB,  v.  162 

122 

Myristica,  vi.  307 

Naevus,  vi.  89 

plugging  of.  vi.  128 

fatua,  vi.  307 

araneus,  vi.  9C 

Naringin,  iii.  127 

Nasal  bones,  fracture  and  disloca- 

fra/rrans, v.  670;  vi.  307 

capillary,  vi.  90 

Malabarica.  v.  670 

carciuoina  from,  ii.  682 

tion  of.  vi.  123 

Myristicol,  vi.  807 

caveruosus.  vi.  90 

Nasal  catarrh,  acute,  vi.  109 

Myristicin,  vi.  307 

congenital,  vi.  90 

Nasal   cavities,  vi.   101;  and  see 

Myristin,  vi.  307 

fibromatosus.  vi.  90 

yvHie 

Myronate  of  potassium,  vi.  68 

foliaceus,  vi.  90 

abscess  of  septum,  vi.  109 

Myronin,  vi.  85 

linearis,  vi.  90 

accessory,  vi.  104 

My  rosin,  vi.  68 

lipomatodes.  vi.  90 

actinomycosis,  vi.  109 

ail  enzvme,  iii.  843 

lupus,  i.  353 

acute    inflammations,    vi.    109; 

Myrrh,  vi.  85 

mollusciformis,  vi.  90 

and  see  Rhinitis 

Bissabul,  vi.  85 

neuroticus,  vi.  90 

anatomical  relations,  vi.  101 

drossy,  vi.  85 

of  the  auricle,  iii.  666 

anatomy  of,  vi.  102 

gum.  vi.  85 

of  the  eyelids,  iv.  123 

chronic  catarrh  of,  vi.  114;  and 

Hcrabol,  vi.  85 

pi^nnentosus.  vi.  90 

see  Rhinitis 

Somali,  vi.  85 

pilaris,  vi.  90 

deformities  of.  vi.  122 

Turkish,  vi.  85 

pilosus,  vi.  90 

dermatoid  cysts  of,  vi.  122 
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Nephritis,  chronic,  diffuse  non-lD- 
durative.  v.  837 
course,  v.  889 
diagnosis,  v.  889 
etiology,  v.  837 
pathogenesis,  v.  387 
pathology,  v.  387 
prognosis,  v.  389 
symptoms,  v.  888 
treatment,  v.  339 
diet  in,  iii.  460 
glomerular,  v.  838 
interstitial,  v.  839 
primary,  v.  840 
secondarjr,  v.  839,  340 
Nephritis,  classification,  v.  880 
degenerative,  v.  831 
diet  in,  iii.  459 
dyspnoea  in,  iii.  580 
history,  v.  880 
scarlatina,  vii.  53 
Nephrolytic  senim,  viii.  589 
Nephropexy,  v.  857 
Nephrorrhaphy,  v.  357 
Nephrotomy,  v.  856 
NepidsB,  V.  160 

Nerve,  or  Nerves,  abducens,  iii.  824 
acoustic,   i.   621,   627,  681;    see 

also  Auditmy  neite 
action  of  anaesthetics  on,  vi.  282 

of  curare  on,  iii.  389 
anterior  crural,  vii.  740 
interosseous,  iv.  248 
tibial,  v.  479 
auditory,  i.  621,  627,  631 
auricular,  vi.  191 
axis-cylinder  of,  vi.  226,  233 
cardiac  sympathetic,    vii.    576, 

585 
cells,  vi.  288 

chemistry  of,  ii.  226;  vi.  226 
chorda  tympani,  iii.  322 

folds  of  drum  membrane  en- 
closing, iii.  584 
ciliary,  iv.  73 
cochlear,  i.  633 
components,  iii.  312 
table  of,  iii.  315 
conductivity  of,  vi.  229 
constrictions  of  Kauvier,  vi.  237 
cranial,  iii.  812 

branchiomeric   type    of,  iii. 

318 
doctrine   of    nerve    compo- 
nents, iii.  312 
eighth,  i.  627 
eleventh,  iii.  318 
fifth,  iii.  323 
tirst,  vi.  ;«9 
fourth,  iii.  825 
ninth,  iii.  818 

of  Willis,  iv.  823 
oculomotor  type,  iii.  324 
phvloircny  and  embryology, 

in.  310 
second,  iv.  79 
seventh,  iii.  821 
si.vth,  iii.  324 
spinal  type  of,  iii.  318 
tabic  of   nerve   components 

iii.  315 
tenth,  iii.  318 
third,  iii.  325 
twelfth,  iii.  38:  iv.  823 
wounds  of.  iv.  561 
cros.ses  of  Ranvier,  vi.  237 
cutaneous,  of  the  thigh,  vii.  736 
dcgenemtion  of,  vi.  262 


Nerve,   or   Nerves,  depressor,  of 
Cyon,  iii.  118 
effect  of  electrical  currents  in,  iii. 

767;  and  see  Eiectfvtonus 
eighth,  i.  627 
electrical  phenomena  of,  vi.  280 

stimulation  of,  vi.  228 
electrotonus,  iii.  774;  vi.  280 
eleventh,  iii.  318 
embrvologv,  iii.  316 
end  bulbs  of,  iii.  822 
excitability  of.  vi.  226,  229 
external  cutaneous,  i.  454 
facial,  iii.  321 
fibres,  vi.  286 

of  Remak,  vi.  287 
fifth,  iii.  823 
first,  vi.  849 
fourth,  iii.  325 
ganglia,  vii.  579 
general  physiology  of,  vi.  225 
gloaso- pharyngeal,  iii.  818 
great  auricular,  surface  marking 
of.  vi.  191 

sciatic,  vii.  740 
histology  of,  vi.  225,  238 
hypoglossal,  iii.  818;  iv.  828 
indefatigability  of,  vi.  281 
influence  of  temperature  upon, 

vi.  229 
intercostals,  vii.  752 
internal  cutaneous,  i.  458 

respiratory,  of  Bell,  vi.  680 
irritability  of,  iii.  767 
Krause's  end  bulbs,  iii.  822;  viii. 

562 
law  of  contraction,  iii.  771 
lesser  internal  cutaneous,  i.  464 

occipital,   surface    marking 
of,  vi.  191 
median,  at  the  elbow,  iii.  736 

in  the  arm,  i.  458 

in  the  forearm,  iii.  736;  iv. 
243 

paralysis  of,  iv.  530 
medullary  sheatli,  vi.  237 
medullated  fibres,  vi.  286 
Meissner's  corpuscles,  viii.  560 
metabolism  of,  vi.  231 
morphology,  vi.  233 
motor  and  trophic,  dilTerentiated 

by  calorimetry.  ii.  568 
motor  oculi  communis,  iii.  325 
musculo-cutaneous,  i.  458 
musculo-spinil.   i.  453;  iii.  736; 

iv.  243 
negative  variation  of,  vi.  280 
ninth,  iii.  318 

non-mcdullatcd  fibres,  vi.  287 
obturator,  vii.  740 
oculomotor,  iii.  325 
of  accommodation,  iv.  95 
of  cardiac  muscle,  vi.  20 
of  muscular  tissue,  vi.  18.  20,  22 
of  respiration,  vi.  951 
of  striated  muscle,  vi.  18 
of  Uistc,  vii.  641 
of  the  abdominal  wall,  i.  5 
of  the  arm.  i.  453 
of  the  brachial  plexus,  vii.  209 
of  the  bronchi,  ii.  489 
of  the  foot.  iv.  197 
of  the  forearm,  iv.  243 
of  the  hand,  iv.  485 
of  the  heart,  iv.  595;  v.  20,  23 
of  the  iris.  iv.  95 
of  the  kidney,  v.  315 
of  the  knee  joint,  v.  370 


Nerve,  or  Nerves,  of  the  larynx,  ▼. 
410 

of  tlie  lungs.  V.  585 

of  the  mamma,  ii.  470 

of  the  neck,  vi.  191 

of  the  nose,  vi.  106 

of  the  palm  of  the  hand,  iv.  487 

of  the  skin,  viii.  681 

of  the  spleen,  vii.  424 

of  the  thorax,  vii  751 

of  the  uterus,  vii.  579 

of  the  vagina,  vii.  579 

of    unstriated  muscular  tissue, 
vi.  22 

of  Wrisberg,  in  the  arm,  i.  454 

olfactory,  vi.  349 

optic,  iv.  79;  see  also  Optic  nerve 

Pacinian     corpuscles,    iii.    822; 
viii.  561 

pathetic,  iii.  824 

pharvngt»al,  vii.  576 

phrenic,  vi.  680;  vii.  752 

surface  marking  of,  vi.  191 

phylogeny,  iii.  316 

physiology  of,  vi.  225 

pilomotor,  vii.  587 

pneumogastric,  iii.  818;  vii.  751 

posterior    interosseous,    in   the 
forearm,  iv.  248 

Purkinie  cell.  vi.  284 

radial,  iv.  248 

Hanvier's  tactile  discs,  viii.  569 

regeneration  of,  vi.  265 

second,  iv.  79 

seventh,  iii.  821 

sciatic,  vii.  740 

sheath  of  Schwann,  vi.  286 

sixth,  iii.  824 

spinal  accessory,  iii.  818 

surface  markings  of,  vi.  191 

splanchnic,  vii.  577 

stimulation  of,  vi.  227 

stretching  of,  vi.  245,  247 

structure,  vi.  236 

superficial      cervical,      surface 
marking  of.  vi.  191 
of  the  forearm,  iv.  289 
of  the  thigh,  vii.  786 

supra  acromial,  surface  marking 
of,  vi.  191 

supraclavicular,    surface  mark- 
ing of,  vi.  191 

suprasternal,    surface     marking 
of.  vi.  191 

sympathetic  .system,  vii.  573,  752 

tactile  cells  and  corpuscles,  iii. 
822;  viii.  562 

tenth,  iii.  318 

terminations  of,  iii.  822 
in  the  skin,  viii.  562 

third,  iii.  325 

tissue,  histology  of,  vi.  238 

trigeminus,  iii.  323 

trochlear,  iii.  325 

trophic,  a  factor  in  causing  bed- 
sores, i.  740 

twelfth  cranial,  iii.  318 

types  of.  iii.  314 

ulnar,  in  the  ann,  i.  458 
in  the  forearm,  iv.  248 

vagus,  iii.  318;  v.  20 

vaso-motor,  iii.  115 

wounds  of,  ci-anial.  iv.  561 

AVrisberg's,  i.  454 
Nerve  cells,  vi.  283 

number  of,  at  various  ages,  iL 
318 

structure  of,  vi.  236 
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Nerve-endings,  iii.  822;  viii.  562 
Nerve  fibres,  vi.  286 
medullated,  vi.  286 
Don-medu Hated,  vi.  287 
Nerve  impulses,  irradiated,  v.  281 
Nerve-muscle    physiology,     see 

Elect  rotonvH 
Nerve-muscular  activity,  id  in- 

SBDity,  V.  57 
Nerve-stretching,    for   neuralgia, 

vi.  245 
Nerve  tissue,  vi.  288 

actioD  of  cocaine  on,  iii.  157 
chemistry  of.  ii.  226;  vi.  226 
Nerve  trunks,  vi.  288 
Nervi,  viii.  585 
Nervine,  iii.  840 

Nervous  affections,  diet  in,  iii.  466 
due  to  auto  intoxication,  i.  644 
of  tbc  diaphragm,  iii.  486 
Nervous    conditions,    inheritance 

of.  iv.  660 
Nervous  cou^h,  v.  429 ;  vi.  250 
Nervous  debility,  cold  in,  iii.  194 
Nervous  diseases,  changes  in  nails 
in,  vi.  96 
climate  suitable  for,  iv.  566 
health  resorts  for.  iv.  565 
joints  affected  in,  v.  265 
organic,  as  subject  of  litigation, 
vi.  289 
caused  by  trauma,  vi.  289 
relation  of  trauma  to,  vi.  288 
Nervous   dyspepsia,  diet   in,  iii. 

457 
Nervous  eructations,  vii.  502 
Nervoiui  indigestion,  treatment  of, 

vi.  253 
Nervous  phenomena  at  the  meno- 
pause, ii.  800 
Nervous  prostration,  see  Neurct9- 

thenia 
Nervous  sensibility,  impaired,  in 

insanity,  v.  58 
N'ervous    system,    central,    lym- 
phatics of,  V.  629 
changes  in,  in  myelogenous  leu- 
kaemia, V.  500 
condition  of  the,  in  diphtheria, 

iii.  484 
corpora  amylacea  in,  iii.  228,  296 
cysts  of,  iii.  850 
diseases    of.    occupation    as  an 

etiological  factor  in,  vi.  819 
disorders  of,  in  pregnancy,  iv. 

847 
effect  of  castration  on,  in  women, 
11.  71o 
of  massage  on,  v.  697,  698 
in  childhood,  ii.  881 
lesions  of,  in  diabetes  mellitus, 

iii.  429 
sympathetic,  vii.  578 
traumatic  affections  of.  vi.  288 
legal  complications  of,  vi. 
288 
Nervous  tinnitus,  iii.  608 
Nervous  tissues,  extract  of.  vi.  415 
tlierapeutics  of.  vi.  416 
histology  of,  ii.  822:  vi.  225 
Nervous   weakness,  see    Neuras- 
thenia 
Nervousness,  see  Neurasthenia 

sensation  of.  vii.  121 
Netherlands,  Pharmacopoeia  in,  vi. 

585 
Neubauer's  method  of  estimating 
oxalic  acid  in   urine,  viii.  88 


Neural  plate,  ii.  268 

tube,  ii.  268 
Neuralgia,  vi.  242 

anterior  cniral,  vi.  247 

brachial,  vi.  246 

cervico-brachial,  vi.  246 

diet  in,  iii.  466 

effect  of  massage  in,  v.  698 

electrotherapeutics  in,  iii.  759 

ilio-luml)ar.  vi.  247 

in  diabetic  mellitus,  iii.  429 

in  pregnancy,  iv.  847 

intercostal,  vi.  246 

Morton's,  iv.  211;  and  see  Meta- 
tarsalgia,  antenor 

nerve  stretching  in,  vi.  245,  247 

occipital,  vi.  246 

of  the  anus.  i.  405;  vi.  248 

of  the  diaphragm,  iii.  486 

of  the  hand,  iv.  528 

of  the  lachrymal  gland,  v.  894 

of  the  larynx,  v.  428 

of  the  liver,  vi.  248 

of  the  mamma,  ii.  478 

of  the  phrenic  nerve,  vi.  681 

of  the  rectum,  vi.  248 

plantar,  iv.  210 

reflex,  vi.  245 

superficial,  vi.  248 

supra  orbital,  vi.  246 

trifacial,  vi.  246 

visceral,  vi.  248 
Neurasthenia,  vi.  249 

acoustic,  hearing  in,  iii.  608 

climate  suitable  for,  iv.  566 

congenital,  v.  180 

cordis,  iv.  597 

course,  vi.  252 

diagnosis,  vi.  252 

diet  in,  iii.  466 

effect  of  ** damages"  on,  vi.  289 
of  massage  on,  v.  697 

etiology,  vi.  252 

gastrica.  vii.  504 

headache  in,  iv.  648 

health  resorts  for,  iv.  665 

hydrotherapy  for,  iv.  792 

influence  of  age  and  sex  in,  vi.  251 

of  the  heart,  iv.  597 

prognosis,  vi.  252 

"rest-cure"  in,  vi.  258 

symptomatology,  vi.  249 

traumatic,  characteristics  of,  vi. 
240 

treatment,  vi.  252 
Neurazis,  growth  changes  in,  ii.  814 
Neurectomy  for  neuralgia,  vi.  246 
Neurenteric  canals,  viii.  587 
Neuridin,  ptomaYu.  vi.  785 
Neurilemma,  vi.  286 
Neurin,  effect  of,  on  body  tempera- 
ture, ii.  571 

ptomaYn.  vi.  786 
Neurine,  iii.  87,  88;  vi.  254 
Neurite,  see  Ajrh-cylinder process 
Neuritis,  vi.  255 

ascending,  vi.  256 

causes,  vi.  255 

diabetic,  iii.  429 

effect  of  massage  on,  v.  698 

isolated,  vi.  255 

localized,  vi.  255 

multiple,  vi.  256;  and  see  Mul- 
tiple neuritis 
causing  paraplegia,  vi.  499 

of  the  optic  nerve  following  hae- 
matemesis,  ii.  12 
a  cause  of  blindness,  ii.  12 


Neuritis,  pathology,  vi.  256 

prognosis,  vi.  255 

symptoms,  vi.  255 

treatment,  vi.  256 
Neurocele,  ii.  188 
Neurodin,  vi.  258 
Neuroepithelioma,  vi.  258 
Neuro-epithelium,  iii.  856 
Neurofibroma,   iv.   155;    and    see 
Neuroma 

of  the  eyelids,  iv.  107 
Neuroglia,  vi.  238 

cells,  ii.  382 

methods  of  staining,  ii.  829 
Neuroglioma,  iv.  878 
Neurohistology,  ii.  822 
Neurolytic  serum,  viii.  539 
Neuroma,  iv.  155;  vii.  908;  and  see 
Neurofibroma 

of  the  hand  and  fingers,  iv.  501 

of  the  optic  nerve,  iv.  118 

of  the  orbit,  iv.  115 

painful,  of  the  skin,  vi.  258 
Neuromimesis,  v.  265 
Neurone,  ii.  188 

scheme  of,  ii.  144 
Neurones,  ii.  381 ;  vi.  288 

albuminous  degeneration  of,  vi. 
262 

atrophy  of,  vi.  261 

changes  in,  due  to  functional  ac- 
tivity, vi.  259 

cloudy  swelling  of.  vi.  262 

corpora  amylacea  in,  vi.  268 

degenerations  in,  vi.  262,  263 

diseases  of,  vii.  887 

fatty  degeneration  of ,  vi.  262 

general  pathology  of  the,  vi.  269 

histology  of,  vi.  288 

in  old  age,  ii.  820 

intoxications  of,  vi.  268 

morphology  of,  vi.  288 

necrobiosis  of,  vi.  260 

necrosis  of,  vi.  260 

number  of,  ii.  317 

pigmentary  degeneration  of,  vi. 
262 

regeneration  of,  vi.  265 

Uussell'sfuchsin  bodies  in,  vi.  268 

size  of,  ii.  818 

synapses  of,  ii.  834 

vacuolar  degeneration  of,  vi.  262 
Neuropathic  diathesis,  .sec  NcHras- 

thenia 
Neuropathies  and  heredity,  iv.  664 
Neuroplasm,  vi.  236 
Neuropodion,  vi.  235 
Neuroretinitis  as  a  cause  of  blind- 
ness, ii.  10 
NeurorycteshydrophobisB,  viii.  641 
Neuroses  benefited  by  arsenic,  i.  523 

changes  in  the  nails  in.  vi.  97 

fatigue,  occupation  as  an  etio- 
logical factor  in,  vi.  820 

functional,     electrotherapeutics 
in,  iii.  768 

insanity  of  the.  v.  97 

of  olfaction,  vi.  131 

of  the  joints,  v.  265 

of  the  larynx,  v.  427 

of  the  nasal  cavity,  vi.  181 

of  the  pharynx,  vi.  604 

of  the  stomach,  motor,  vii.  503 
secretory,  vii.  503 
sensory,  vii.  508 

of  the  uvula,  viii.  Ill 

of  the  velum  palati,  viii.  Ill 

professional,  iv.  528 
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VeurosM,  traumatic,  vi.  289 

New  Jersey,  food  adulteration  in, 
iv.  178 

Nissl's  method  of  stainhig  nerre 

electrotherapeutics   in,    ill. 

tissues,  ii.  827 

768 

history  of  yellow  fever  in,  viii. 

Nitrate,  ferric,  v.  228 

trophic,  vi.  271 

587 

of  ammonium,  i.  216 

Veurotic   diathesis,    tej  Seurcu- 

requirements  for  medical  prac- 

of lead,  V.  471 

thenia 

tice  in,  iv.  48 

of  potassium,  vi.  745 

Veurotic  spine,  vii.  889 

tea.  ii.  759 

paper,  vi.  745 
of  silver,  vii.  215 

Neurotics,  poisons,  vi.  691 

New  Jersey  tea,  ii.  759 

Neutral  mixture,  v.  488 

Newman's  cautery  electrode,  ill. 

of  zinc,  viii.  889 

Neutrophiles,  ii.  80 

766 

Nitrates,  in  milk.  v.  840 

Nevada,  requirements  for  medical 

New  Mexico,  vi.  281 

in  water,  viii.  287 

practice  in.  iv.  48 

requirements  for  medical  prac- 

Nitre, vi.  745 

New-bom  child,  abnormal  size  of. 

tice  in,  iv.  48 

cubic,  vii.  258 

vi.  276 

New  Orleans,  Louisiana,  vi.  284 

sweet  spirit  of.  vi.  290 

albuminuria  in,  vi.  279 

Newport  News,  vi.  847 

Nitric  acid,  vi.  289 

anasarca  of,  vi.  279 

Newport,  B.  I.,  vi.  285 

action  of.  on  tissues,  1.  71 

anomalies  of  development  of,  vi. 

New  sidonal,  vii.  214 

as  a  caustic,  ii.  756 

276 

Newsom's       Arroyo  -  Grande 

as  a  germicide,  iv.  884 

anthrax  in,  vi.  279 

Springs,  vi.  286 

bums  from,  ii.  520 

asphyxia  of,  vi.  279 

New  York,  vi.  287 

diluted,  vi.  289 

autopsy  of,  vi.  275 

coroner,  expenses  of.  in,  iv.  44 

poisoning  by,  i.  70 

bacillus  coli  communis  in,   vi. 

drug    adulteration  in.  iv.  174, 

post-mortem  appearances,  i. 

278 

179 

661 

cholera  in.  vi.  278 

history  of  yellow  fever  in,  viii. 

test  for  albumin  in  urine,  viii.  80 

congenital  dislocations  in,  vi.  277 

587 

Nitric  ether,  vi.  290 

fractures  in,  vi.  427 

requirements  for  medical   prac- 

Nitrite of  amyl.  vi.  291 

diseases  of,  vi.  279 

tice  in.  iv.  48 

of  ethyl,  vi.  290 

erysipelas  in,  vi.  278 

Nice,  vi.  288 

of  potassium,  vi.  291 

fatty  degeneration  of,  vi.  280 

Nicker  tree,  ii.  115 

of  sodium,  vi.  291 

gangrene  of  the,  vi.  280 

Nicol's  prism,  vi.  728 

Nitrites,  vi.  290 

gonorrhoea  of  the,  vi.  280 
hemorrhage  of  the,  vi.  280 

Nicotiana  persica.  vii.  787 

in  milk,  v.  840 

nistica.  vii.  787 

in  the  treatment  of  ursmia.  viiL 

hydrocephalus  of  the,  vi.  280 

tabacum.  vii.  787 

8 

icterus  of  the,  iv.  246;  vi.  280 

Nicotine,  see  Tobacco 

in  water,  viii.  287 

infections  in,  vi.  277 

action  of.  on  the  heart,  v.  28 

Nitrobensene,  poisoning  by,  vi 

influenza  in,  vi.  278 

salicylate,  iv.  16 

292 

internal  injuries  in,  vi.  277 

Nictitation,  iv.  122 

post-mortem  appearances  in,  i. 

intoxications  in,  vi.  279 

NigeUa,  ii.  655 

668 

leprosy  in.  vi.  279 

Night-blindness,  see  Eemeralopia 

Nitrobenzol,  see  Nitrobenzene 

leucocytosis  in.  v.  491 

Night  cries,  in  hip-joint  disease,  v. 

Nitrogen,  assimilation  of,  by  bac- 

malaria in.  vi.  278 

267 

teria,  i.  685 

malformations  of,  vi.  276 

Nightmare,  iii.  261 

in  urine,  viii.  88 

measles  in,  vi.  278 

Nightshade,    black ,    poisonous 

output  during  starvation,  v.  768 

meningitis  in.  vi.  278 

plant,  vi.  699 

Nitrogen  monoxide,  vi.  292 

myotonia  of  the,  vi.  280 

deadlv.  i.  610.  741 

as  an  ansesthetic.  vi.  292 

new  growths  in,  vi.  281 

Night-soil,  vi.  882 

Nitrogenoiui  equilibrium,  v.  764; 

oedema  of,  vi.  837.  338 

barrel,  vi.  881 

viii  33 

ophthalmia  of  the,  vi.  280;  and 

disposal  of,  vi.  882 

Nitroglycerin,  vi.  298 

see  Ophthalmia  neonatorum 

Night-sweats   in     pulmonary  tu- 

as  an  explosive,  vii.  910 

parotitis  epidemica  in,  vi.  278 

Iwrculosis,  treatment  of,  v.  605 

hypodermatic  use  of,  iv.  821 

pathological  conditions  in,  pro- 

Night-vision,  see  Nyctalopia 

Nitrohydrochloric  acid,  vi.  294 

duced  during  labor,  vi.  277 

Night  work,  effect  on  health,  vi. 

Nitrous  acid,  as  germicide,  iv.  884 

pathology  of,  vi.  275 

327 

Nitrous  ether,  vi.  290 

pemphigus  of  the.  vi.  280 

Nigrities  Ungues,  vii.  796 

spirit  of.  vi.  290 

pneumonia  in.  vi.  278,  280 

Nigua,  ii.  828 

Nikoforov's  method  of  blood  fixa- 

Nitrous oxide  gas,  vi.  292 

recurrent  fever  in,  vi.  278 

administration  of,  iii.  18 

rickets  of  the.  vi.  280 

tion,  ii.  6") 

with  air,  iii.  20 

scarlatina  in,  vi.  278 

Ninth  cranial  nerve,  iii.  318 

with  oxygen,  iii.  21 

scleremji   of,    vi.    337,  338;  and 

of  Willis,  iv.  823 

as  an  amesthetic,  i.  291.  292 

see  (K(lema  neonatorum 

Nipple,  ii.  469 

preceding  ether  administration. 

soleronm  of,  vi.  337,  338 

absence  of,  ii.  465 

m.  17 

.sepsis  in.  vi.  278,  281 

care  of,  during  lactation,  ii.  473 

Nitrous  oxide  water,  vi.  292 

syphilis  in,  vi.  277 

during?  pregnancy,  iv.  844 

Nobscot  Mountain  Spring,  vi.  294 

tetanus  of,  vi.  2SI 

chancre  of,  ii.  473 

Nodes,  lymphatic,  see  Lymphatic 

thrombosis  in,  vi.  281 

development  of  the,  ii.  463 

glandn 

thyroid  enlargement  in,  vi.  281 

diseases  of  the.  ii.  473 

Nodositas  crinium,  i.  605 

tuberculosis  in.  vi.  278 

eczema  of  the,  ii.  473 

Nodosities,   ephemeral   cutaneous. 

tumors  in,  vi.  281 

embiyology  of,  ii.  463 

vi.  294 

typhoid  fever  in,  vi.  278 

erosions  of  the,  ii.  473 

non -erythematous,    of    arthritic 

typhus  fever  in,  vi.  278 

fissures  of  the.  ii.  473 

patients,  vi.  294 

uric-acid  infaretion  in,  vi.  281 

hypene.sthesia  of  the,  ii.  473 

rheumatic  sul)cutaneous,  vi.  295 

variola  in,  vi.  278 

luck  of  development  of  the,  ii. 

Noduli  laqueati,  i.  606 

weiijht  of.  iv.  41H 

473 

Nodulus  Arantii,  iv.  571 

New-g^rowths,  see  Tumorn 

Facet's  disease  of,  ii.  473,  681, 

Noise,  a  public  nuisance,  vi.  380 

New  Hampshire,  history  of  yellow 

681;  iii.  420 

dilTerentiated  from  music,  i.  614 

fever  in,  viii.  586 

supernumerary,  ii.  465;  vii.  717 

Noma,  iv.  307;  viii.  .580 

requirements  for  medical  prac- 

Nirvanin, vi.  289  , 

of  the  auricle,  iii  610 

tice  in,  iv.  48 

Nissl  bodies,  vi.  236 

Non  compos  mentis,  v.  75 
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Neuroses* 
Obturator* 


Nopalea  cochixiillifer,  iii.  164 
Normal  solution,  meaning  of  term, 

ii.  48 
Normalization  of  the  brain,  de- 
fined, ii.  143 
North  Carolina,  history  of  yellow 
fever  in,  viii.  587 
requirements  for  medical  prac- 
tice in,  iv.  48 
North   Dakota,   requirements  for 

medical  practice  in,  iv.  48 
North  Haven  Pool,  vi.  295 
Norton's  operation  for  syndac- 
tylism, iv.  495 
Norway,  Pharmacopoeia  in,  vi.  585 
Nose,  vi.  101 ;  and  see  yasal  cavities 
adenoma  of,  vi.  140 
anatomy  of,  vi.  101 
angioma  of,  vi.  188 
anomalies  of  the  muscles  of,  vi. 

48 
blood  supply  of,  vi.  106 
bony  cysts  of,  vi.  188 
broken,  vi.  128 
carcinoma  of,  vi.  141 
cavities  of,  vi.  102 
chondroma  of,  vi.  140 
dislocations  of,  vi.  296 
emphysema  of,  vi.  295 
epithelioma  of,  vi.  141 
examination  of,  see  Rhinoscopy 

in  children,  vi.  109 
fibroma  of,  vi.  139 
foreign  bodies  in,  i.  158 
fractures  of,  vi.  296 
hemorrhage  from,  vi.  295;  and 

see  Epistaxis 
in  diseases  of  the  ear,  iii.  668 
injuries  of,  vi.  295 

deformities    following,    vi. 
296 
lymphatics  of  the,  v.  627;  vi.  106 
malformations  of  the,  vi.  128; 

vii.  705 
mucous  membrane  of,  vi.  105 
relation  of ,  to  genital  organs, 
vi.  188,  184 
nerve  supply  of,  vi.  106 
new  growths  of,  vi.  188 
osteoma  of,  vi.  140 
papilloma  of,  vi.  140 
parasites  in,  i.  159 
physiology  of,  vi.  106 
plastic  operations  on,  see  Rhino- 

pliisty,  vi.  904 
polypi  of,  vi.  129 
saddle,  vi.  124 
sarcoma  of,  vi.  141 
sinuses  of,  vi.  104 
syphilitic  affections  of  the,  vii, 

621 
tumors  of,  vi,  188 
vascular  mechanism  of  the,  vi. 
109 
Vose-bleed,  vi.  295;  and  see  Epi- 

stiuns 
Nosophen,  v.  208;  vi.  296 
Nostrils,  atresia  of,  i.  603 
Notification   of    infectious   dis- 
eases, vi,  296 
Notochord,  vi.  297 

development  of,  in  mammals,  vi. 

297 
disappearance  of,  vi.  300 
histogenesis,  vi.  299 
morphology,  vi.  300 
shape  and  relation  to  other  parts, 
vi.  800 


Notoedres  cati,  i.  438 

Notonecta,  v.  160 

NotonectidaB,  v.  160 

Nova  Sootia,  vi.  801 

Novaspirin,  viii.  688 

Novocain,  viii.  588 

Novy's  apparatus  for  culture  of  ana- 
erobes, viii.  430 
blood  pipette,  viii.  412 
cover-glass  forceps,  viii.  486 
filtering  apparatus,  viii.  422 
low-temperature  incubator,  viii. 

425 
steam  sterilizer,  viii.  421 
thermo-regulator,  viii  424 

Nucin,  ii.  52^ 

Nuclear  membrane,  ii.  761 
sap,  ii.  762 

Nuclein,ii.  227;  iii,  72 

Nuclein  bases  in  urine,  viii.  86 

Nucleinic  acid,  iii.  72 
in  urine,  viii.  87 

Nudeins.  vi.  801 

Nucleo-aibumin  in  urine,  viii.  81 

Nucleo-histon  in  urine,  viii.  88 

NudeoU,  ii.  762 

Nucleus,  ii.  761 

Nuisances,  public,  vi.  880 

Nuphar,  vl.  809 

Nupharine,  vi.  809 

Nurses,  army  corps,  i.  518 
obstetrical,  v.  888 
on  hospital  ships,  iv.  744 
trained,  vi.  802 
training  schools  for,  vi.  802 
wet,  viii.  808 

Nursing,  maternal,  conditions  pre- 
cluding, viii.  804 

Nut,  areca,  1.  445 

betel,  i.  445 

caju,  ii.  707 

poisonous,  vi.  698 

cashew,  ii.  707 

poisonous,  vi.  698 

pistache,  v.  IQO 

pistacia,  v.  700 
NutgaU,  vi.  806 

Aleppo,  vi.  806 

black,  vi.  806 

blue,  vi.  806 

Chinese,  vi.  806 

Smyrna,  vi.  306 

Syrian,  vi.  806 

white,  vi.  806 
Nutmeg,  vi.  307 

brown,  vi.  307 

butter,  vi.  307 

Dutch,  vi.  307 

limed,  vi.  807 

Penang,  vi.  807 
Nutrition,  see  Metabolism ;  balance 
of,  on  an  adequate  diet,  v.  764 

changes  in.  at  the  menopause,  ii. 
800 

disturbances  of,  a  factor  in  dis- 
eases of  the  nails,  vi.  98 

general,  in  neurasthenia,  vi.  251 

impaired,  a  cause  of  atrophy,  i. 
607 

improved  by  arsenic,  i.  528 

influence  of  climate  upon,  vi.  177 

in  insanity,  v.  70 
Nutritive  equilibrium,  v.  768 
NuttalPs  platinum  spear,  viii.  426 
Nux  vomica,  vi.  807 

action  and  use,  vi.  308 

constituents  of,  vi.  308 

description  of,  vi.  307 


Nuz  vomica,  poisoning  by,  vii.  548 

preparations,  vi.  308 
Nux   vomica  family,  see  Logan- 

iaee<e 
Nyctalopia,  ii.  13;  iv.  627,  628 
Nyctotherus  faba,  viii.  658 
Nye  Lithia  Springs,  vi.  808 
Nylander's  bismuth  test  for  glu- 
cose in  urine,  viii.  39 
Nymphae,  anatomv  of,  vii.  170 

hypertrophy  of,  viii.  162 
Nymphaea,  vi.  808 

alba,  vi.  808 

lutea,  vi.  809 

odorata,  vi.  808 
NymphaeaceeB,  vi.  808 
Nystagmus,  vi.  809 

Oak  bark,  vi.  809 

poison,  V.  289;  vi.  696 
white,  vi.  309 
Oak  Orchard  Acid  Springs,  vi.  809 
Oakum,  v.  517 
Obelion,  vii.  229 
Oberl&nder's  endoscopic  tube,  ii. 

746 
Obermayer's  test    for  indican   in 

urine,  viii.  45 
Obesity,  i.  128 

drowsiness  in,  iii.  560 
preparation  of  thyroid  gland  for, 
vi.  410 
Oblique  fracture,  see  Fractures 
Oblique  inguinal  hernia,  iv.  671 
Obliquus  abdominis,  accessory, 

vi.  61 
Obliquus  ex ternus  abdominis,  i.  8 
anomalies  of,  vi.  61 
intemus  abdominis,  i.  8 
anomalies  of,  vi.  61 
Oblongata,  ii.  154;  see  also  Medulla 
Obsessions,  in  insanity,  v.  48 
Obstetric  operations,  vi.  809 
craniotomy,  vi.  815 
decapitation,  vi.  816 
embryotomy,  vi.  315 
Emmet's  operation,  vi.  812 
evisceration,  vi.  816 
forceps,  vi.  812 
Hegar's  operation,  vi.  812 
induction  of  abortion,  vi.  809 

of  prematui-e  labor,  vi.  810 
perineorrhaphy,  vi.  811 
symphyseotomy,  vi.  316 
trachelorrhaphy,  vi.  811 
version,  vi,  314 
Obstetric  valise,   contents   of,  v. 

884 
Obstetrics,  antisepsis  in,  v.  879,  884 
asepsis  in,  v.  879,  384 
general  ausesthesia  in,  iii.  11 
Obsupation,  see  Intestinal  chstruc- 
tion 
in  insanity,  v.  71 
Obstruction,    intestinal,   v.   172; 

and  see  Intestinal  obstruction 
Obstruction  of  ureters,  viii.  11,  18, 
14 
of  veins,  viii.  215 
Obturator  artery,  i.  9;  vii.  740 

anomalies  of,  i.  583,  539 
Obturator  extemus,  anomalies  of, 

vi.  56 
Obturator  hernia,  iv.  681 
Obturator  intemus,  anomalies  of, 

vi.  56 
Obturator  nerve,  vii.  740 

veins,  anomalies  of,  viii.  206 
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Occipital  axterv,  ii.  254 
anomalies  of,  i.  5d7 
mastoid  branch,  ii.  250 
supradural  brancli  of  the,  ii.  250 
surface  marking  of,  vi.  191 
Occipital  lobe,  ii.  187,  190 
Occipital  lymphatic  glands,   v. 

630 
Occipital    nerve,    lesser,   surface 

marking  of,  vi.  191 
Occipital  neural^a,  vi.  246 
Occipital  sinus,  li.  262 

anomalies  of,  viii.  204 
Occipitalis  minor  muscle,  vi.  43 
Occipitalis  muscle,  anomalies  of, 

vi.  42 
Occipito-frontalis  muscle,  anom- 
alies of,  vi.  42 
Occipito-hvoid  muscle,  vi.  46 
Occipito-pnaryngeus  muscle,  vi. 

47 
Occipito-posterior  presentations, 

management  of,  v.  890 
Occipito-scapularis  muscle,  vi.  48 
Occlusion  of  nares,  congenital,  vi. 

122 
Occupation,  acute  rhinitis  due  to, 
vi.  114 
and  insanity,  v.  32 
as  a  factor  in  catarrhal  otitis,  iii. 

684 
as  a  factor  in  pneumokoniosis, 

V.  596 
as  a  modifying    factor   in  the 

menopause,  ii.  799 
dangerous  to  health,  vi.  824 
deformities  of  the  hand  from,  iv. 

528 
diseases  due  to,  iv.  508;  vi.  338 
eflfects  of,  upon  the  hand,  iv.  508 
hygiene  of,  vi.  816 
diseases  of,  vi.  818 
factors  of,  vi.  821 
mortality  statistics,  vi.  816 
offensive  trades,  vi.  380 
prophylaxis,  vi.  326 
influence  of,  upon  blindness,  ii.  8 

upon  death  rate,  viii.  252 
in  life  insurance,  v.  510 
mortality  influenced  by,  viii.  253 
muscular  atrophy  due  to,  iv.  527 
neurosis  in  hand  due  to,  iv.  528 
Ocean  currents,  influence  of,  upon 

climate,  iii.  139 
Ocean  Springs,  vi.  333 
Ochee  Springs,  vi.  333 
Oconee  Chalybeate    Spring,    vi. 

333 
Oconee  White  Sulphur  Springs, 

vi.  333 
Ochronosis,  vi.  635;  viii.  589 
Ocimum,  v.  379 

basilicum.  i.  736 
Odontinoids,  vi.  334 
Odontoma,  vi.  334 
Odors,  rhamcteristic,  of  poison.s.  i. 
660 
objcrtionablo,  in  milk,  v.  833 
CEdema,  iii.  123;  vi.  334 

aciito  circumscribed,  viii.  62 
an.ijioneurotic.    i.    354;    vi.  272, 

337;  viii.  62 
cachectic,  vi.  336 
carbunculosumscu  malignum,  i. 

366 
clinical  vari(?tie.s  of,  vi.  336 
collateral,  vi.  336 
during  pregnancy,  iv.  347 


CEdema,  etiological  varieties,  vi.  885 

etiology,  vi.  385 

ex  vacuo,  iii.  128;  vi.  885 

fugax,  vi.  837 

glottidis,  V.  412 ;  and  see  Laryn- 
gitis, cedematoHs 
diagnosed    from  croup,  iii. 
382 

hydra?mic,  vi.  886 

in  acute  nephritis,  v.  834 

inflammatory,  vi.  886 

intermittens,  vi.  837 

malignant,   i.  366;  iv.  808;  vi. 
610 
bacteriology  of,  i.  711 

morbid  anatomy,  vi.  886 

nature  of  transudate  in,  vi.  885 

neonatorum,  vi.  8 

neuropathic,  vi.  7 

occurrence  of,  vi.  87 

of  stagnation,  vi.  385 

of  the  eyelids,  iv.  717 

of  the  glottis,  V.  412;  and  see 
Lat'yngitis,  (edematous 

of  the  involuntary  muscles,  vi. 
89 

of  the  larynx,  v.  412 

causing  stenosis,  v.  489 

of  the  lungs,  v.  598 

of  the  omentum,  vi.  358 

of  the  placenta,  iii.  58;  vi.  650 

prognosis,  vi.  837 

purpuric,  vi.  815 

retinal,  vi.  956 

toxic,  vi.  386 

treatment,  vi.  338 
CEnanthe  crocata,  poisonous  plant, 

vi.  708 
CEnothera  biennis,  vi.  755 
Oertel's  method  of  treating  obesity, 

i.  125 
(Esophagectomy,  vii.  476 
CEsophagitis,  vi.  889 

acute  catarrhal,  vi.  389 

acute,  of  young  children,  vi.  341 

chronic  Ciitarrhal,  vi.  889 

corrosiva,  vi.  841 

desiccans  superflcialis.  vi.  841 

diphtheritica,  vi,  340 

exfoliativa,  vi.  341 

fibrinosa,  vi.  340 

follicular,  vi.  340 

gaiigra'uosa,  vi.  339,  341 

membranous,  vi.  340 

phlegmonous,  vi.  340 

puatulosa,  vi.  340 
CEsophagomalacia,  vi.  339 
CEsophagoplasty,  vii.  476 
CEsophagoscope,  vii.  474 
CEsophagostomy,  vi.  197;  vii.  476 
(Esophagotomy,  vi.  197:  vii.  475 
(Esophagus,  VI.  197:  vii.  752 

abscfss  of.  vi.  340 

absence  of.  vi.  338 

actinomycosis  of.  vi.  342 

active  liypera'niia  of,  vi,  338 

animal  jmrasites  in,  vi.  343 

atresia  of,  i.  603 

atrophy  of,  vi.  339 

carcinoma  of.  vi.  344 ;  vii.  477 

cicatricial  stricture  of.  vii.  477 

circulatory  disturbances  of,  vi. 
338 

congenital    dislocations    of,    vi. 
338 
malfonnations  of.  vi,  338 

dermoid  cvsts  of.  vi.  344 

dilatation  of,  vi.  345,  346 


(Esophagus,  diphtheria  of,  vi.  840 
diverticula  of,  vi.  846 

excision  of,  vii.  476 
epithelioma  of,  vi.  844 
fibroma  of,  vi.  848 
foreign   bodies  in,  vi.  846;  viL 

476 
gangrene  of,  vi.  889 
hemorrhages  of,  vi.  889 
hemorrhoids  of,  vi.  888 
hypertrophy  of,  vi.  848 
infectious  diseases  of,  vi.  842 
inflammation  of,  vi.  889 
leukoplakia  of,  vi.  840 
lipoma  of,  vi.  844 
lymphatics  of,  v.  648 
malformations  of,  vii.  703 
measurements  of,  viii.  288 
methods  of  examining  the,  yiL 

474 
myxoma  of,  vi.  844 
necrosis  of,  vi.  889 
operations  on  the,  vii.  475 
papilloma  of,  vi.  848 
passive  congestion  of,  vL  838 
pathology  of,  vi.  388 
phlegmon  of,  vi.  617 
progressive  changes  in,  vi.  848 
rc*du plication  of,  vi.  888 
retrograde  changes  in,  vi.  889 
•  rupture  of,  vi.  846 
sarcoma  of,  vi.  344 
stenosis  of.  i.  603;  vi.  888.  846 

diet  in,  iii.  456 
surgical,  vii.  474 

carcinoma  of,  vii.  477 
cicatricial  stricture  of,  viL 

477 
electrolysis,  vii.  475 
excision  of  diverticula,  viL 

476 
foreign  bodies  in,  vii.  476 
methods  of  examination,  vii 

474 
oesophagostomy,  vii.  476 
opsophagotomy,  vii.  475 
syphilis  of,  vi.  842 
thrush  of,  vi.  842 
tuberculosis  of.  vi.  342 
tumors  of,  vi.  343 
ulcers  of,  vi.  342 
varices  of,  vi.  338 
warts  of,  vi.  343 
(EstridsB,  v.  152 
(Estrus  hominis,  v.  153 
Offensive  proleids,  iii.  534 

trades,  vi.  380 
Official,  use  of  term,  vi.  587 
Officinal,  use  of  term,  vi.  587 
Ohio,  food  adulterations  in,  iv.  ITS 
history  of  yellow  fever  in,  viii 

588.*  589 
re(|uirements  for  medical   prac- 
tice in.  iv.  48 
Ohlmacher's  fluid,  iv.  709 
Oidium,  vii.  1 

albicans,  i.  721 
Oil,  angelica,  i.  348 

antidotal  action  of,  i.  372 
apple,  i.  267 
Benne,  i.  743 
carron,  v.  516 
castor,  ii.  708 
cedar,  vii.  334 
chaulmoogra,  ii.  803 
citronella,  iii.  126 
cod-liver,  iii.   165;  vii.   808; 
also  Oni-fiter  oil 
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Occipital  artery* 
Onyciioiiiycosls, 

Oil,  cotton-seed,  iii.  297 

Oil  of  turpentine,  vii.  913 

Olfactory  nerve,  endings  of,  iii.  82d 

croton,  iii.  331 

of  valerian,  viii.  181 

region,  development  of,  ii.  278 

cypress,  iii.  340 

of  verbena,  iii.  126 

tract,  ii.  206 

Dippel's  animal,  iii.  493 

of  vitriol,  vii.  562 

Olibanum,  vi.  855 

ethereal  animal,  iii.  493 

of  wiutergreen,  viii.  818 

01ig«Bmia,  vi.  855 

fixed,  in  plants,  i.  102 

of  wormwood,  viii.  816 

Oligochromasmia,  vi.  855 

flaxseed,  v.  516 

olive,  vi.  856 

Oligocytheomia,  vi.  856 

fusel,  i.  169 

phosphorateii,  vi.  621 

Oligohydramnion,  i.  227 

gas,  ii.  664 

potato,  i.  169 

Oligruria,  viii.  28 

germicidal  action  of,  iv.  384 

salad,  vi.  356 

OUve,  vi.  856 

grain,  i.  169 

irrigation  by,  for  constipation, 
iii.  834 

spirit,  i.  169 

GUve  oil,  vi.  856 

sweet,  vi.  356 

as  a  cholagogue,  iii.  81 

teel,  i.  743 

Oliver  Springs,  vi.  357 

linseed,  v.  516 

verbena,  iii.  126 

Oliver's  arteriometer,  vi.  802 

of  allspice,  i.  192 

volatile,  i.  102 

hsemocytometer,  ii.  50,  51 

of  amber,  i.  208 

wood.  iv.  456 

hjemoglobinometer,  ii.  57 

of  anise,  i.  358 

Ointment,  v.  737 

<<  OUvette,"  U.  S.  Hospital  Ship, 

jf  balm,  i.  724 

blue.  V.  750 

iv.  789 

of  basil,  i.  736 

casein,  ii.  707 

Olympian  Springs,  vi.  857 

of  bay,  i.  737 

citrine,  v.  755 

Omentitis,  vi.  359 

of  bergamot.  i.  747;  iii.  127 

iodine,  v.  205 

Omentum,  vi.  861 

of  bitter  almonds,  poisoning  by, 

iodoform,  v.  207 

abscess  of,  vi.  860 

iv.  785 

mercurial,  v.  750 

active  hyperoemia  of,  vi.  868 
amyloid  degeneration  of,  vi.  859 

of  black  mustard,  vi.  68 

of  belladonna,  i.  748 

of  cade,  ii.  540 

of  carbolic  acid,  ii.  658 

ascites  of,  vi.  858 

of  cajeput,  ii.  548 

of  CArbonate  of  lead,  v.  471 

atrophy  of,  vi.  859 
calcification  of.  vi.  359 

of  calamus,  ii.  550 

of  chrysarobin,  iii.  76 

of  camphor,  ii.  623 

of  elemi,  iii.  781 

cancer  of,  vi.  360 

of  Canada  snake-root,  vii.  254 

of  iodide  of  lead,  v.  471 

circulatory  disturbances  of,  vi. 

of  caraway,  ii.  655 

of  iodide  of  potassium,  v.  208 

858 

of  cardamom,  ii.  687 

of  nitrate  of  mercury,  v.  755 

cysts  of,  vi.  860 

of  chenopodium,  viii.  815 

of  nutgall,  vi.  807 

of  oxide  of  zinc,  viii.  888 

dermoid  cysts  of,  vi.  860 

of  cinnamon,  iii.  94 

echinococcus  of,  vi.  860 

of  cloves,  iii.  150 

of  tannic  acid,  vii.  637 

endothelioma  of,  vi.  860 

of  cocoanut,  iii.  164 

of  the  red  oxide  of  mercury,  v. 

fibroma  of,  vi.  860 

of  coriander,  iii.  282 

758 

foreign  bodies  in,  vi.  861 

of  cubeb,  iii.  338 

of  the  yellow  oxide  of  mercury, 

functions  of,  vi.  861 

of  cumin,  iii.  838 

v.  753 

gastrocolic,  vi.  357 

of  dittany,  iii.  543 
of  erigeron.  iv.  158 

of  veratrine,  vii.  220 
Pagenstecher's,  iv.  120 

gastrohepatic,  vi.  857 
gastrosplenic,  vi.  857 

of  eucalyptus,  iv.  15 

rose-water,  vi.  1000 

grafting  of  the,  v.  192 

of  fennel,  iv.  145 

Sir  A.  Cooper's,  i.  524;  ii.  757 

great,  vi.  857 

of  fleabane,  iv.  158 

tar,  vii.  639 

hemorrhage  of,  vi.  858 

of  gaultheria,  viii.  318 

Ojai  Hot  Sulphur  Springps,  vi.  847 
Ojai  Valley,  Southern  California, 

hyaline  degeneration  of,  vi.  859 

of  ginger,  iv.  352 
of  Jumper,  v.  299 
of  lavender,  v.  468 

hyperplasia  of,  vi.  360 

vi.  347 

infarction  of,  vi.  858 

Ojo  caliente,  vi.  847 

Oklahoma,  requirements  for  medi- 

inflammation of,  vi.  859,  861 

of  lemon,  v.  482 

lesser,  vi.  357 

•f  lovage,  V.  574 

cal  practice  in.  iv.  48 

lipoma  of,  vi.  360 

of  mace,  v.  670 

Old  age,  V.   568;    and  see  Death, 
Physiological  theones  of,  and 

malformations  of,  vi.  858 

of  mandarin  rind,  iii.  127 

myxosarcoma  of,  vi.  360 

of  meliftsa,  i.  724 

Senility 

necrosis  of,  vi.  859 

of  Neroli,  vi.  398 

drowsiness  in,  iii.  560 

cedema  of,  vi.  858 

of  nutmeg,  vi.  307 

insanities  of,  v.  82 

parasites  of,  vi.  860 

of  orange,  iii.  127 

Old  Point  Comfort,  vi.  347 

passive  congestion  of,  vi.  858 

of  orange  flowers,  vi.  898 

Old  Sweet  Springs,  vi.  849 

pathology  of,  vi.  857 

of  orange  peel,  vi.  898 

Olea  Europcaa,  vi.  356 

progressive  changes  in,  vi.  860 

of  orris  root,  vi.  417 

Oleates,  v.  787;  vi.  349 

pseudomyxoma  of,  vi.  360 

of  parsley,  viii.  1 

of  mercury,  v.  755 

retrograde  changes  in,  vi.  859 

of  patchouli,  vi.  517 

of  veratrine,  viii.  220 

structure  of,  vi.  857 

of  pennyroyal,  vi.  550 

of  zinc,  viii.  339 

sureerj'  of,  vi.  361 
syphilis  of,  vi.  861 

of  peppermint,  vi  553 

Olecranon,  iii.  732 

of  petits  grains,  vi.  398 

fracture  of,  iv.  262 

traumatism  of,  vi.  361 

of  pimenta,  i.  192 

Oleic  acid,  vi.  349 

tuberculosis  of,  vi.  861 

of  poppy  seeds,  vi.  735 

gennicidal  action  of,  iv.  885 

tumors  of,  i.  35;  vi.  360,  861 

of  rose.  vi.  1000 

Oleoresins,  v.  737 

Omohyoid   muscle,  anomalies  of. 

of  rosemary,  vi.  999 

in  plants,  i.  103 

vi.  45 

of  rue.  vi.  1003 

of  capsicum,  ii.  654 

Onagra  biennis,  vi.  755 

of  sandal  wood,  vii.  19 

of  copaiba,  iii.  278 

Onion  bodies,  ii.  672 

of  sassafras,  vii.  42 

of  cubeb,  iii.  337 

Ontogeny,  i.  758 
Onychatrophia,  vi.  93 

of  savine,  vii.  43 

of  ginger,  iv.  352 
of  lupulin,  V.  609 

of  sesamum.  i.  743 

Onychauxis,  iv.  510;  vi.  98 

of  spearmint,  vii.  263 

of  male-fern,  iv.  148 

Onychia,  malignant,  iv.  510 

of  stramonium,  vii.  535 

of  pepper,  vi.  552 

syphilitic,  iv.  506;  vii.  6l7 

of  tansy,  vii.  638 

Oleum,  see  Oil 

traumatic,  iv.  510 

of  tar.  vii.  639 

Olfaction,  neuroses  of,  vi.  131 

Onychogryphosis,  vi.  93 

of  theobroma.  ii.  531 

Olfactory  bulb.  ii.  206 

Onychomycosis  favosa,  vi.  94;  vM. 

of  thvmol,  vii.  765 

nerve,  vi.  349 

781 
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Onychomycosis   tricopbytina,   vi. 

98;  vii.  783 
Onychorrhexis,  vi.  98 
Odcyiies,  vi.  450,  865 
Odgonia,  vi.  865 
Oophorectomy,  see  Ovariotomy 
oophoritis,  vi  488 

acute,  vi.  483 

chroDic,  vi.  434 
oospore,  i.  758 
Opacity  of  the  cornea,  iii.  289 

of  the  vitreous,  viii.  266 
Open-air  treatment  of  pulmonary 
tuberculosis,  vi.    862;   and   see 
Falkenatein,     Ooerhersdorf,     and 
Health  resorts 
Operation,  consent  of  patient  neces- 
sary for,  viii.  620 

nature  of,  in  reference  to  choice 
of  general  ansesthetic,  iii.  10 
OpheUc  add,  ii.  885 
^hryon,  vii.  229 
Ophthalmablapton,  iv.  17 
i^hthalmia,  migratory,  vii.  691 

sympathetic,  vii.  591 

traumatic  sympathetic,  cause  of 
blindness,  ii.  11 
Ophthalmia  neonatorum,  iii.  241 ; 
vi.  280 

a  cause  of  blindness,  ii.  9 

Crede's  treatment  of,  iii.  242 

gonorrhoeal,  iii.  240 

prevention  of,  ii.  18 
Ophthalmitis,  migratory,  vii.  691 

sympathetic,  vii.  591 
Ophthalmophflkkometer,  vi.  894 
Ophthalmometer,  vi.  368 

of  Helmholtz,  vi.  864 

of  Javal-8chi5tz,  vi.  865 
Ophthalmo-reaction,  viii.  689 
Ophthahnosoope,  vi.  867 

in  astigmatism,  i.  592 

in  diagnosis  of  headache,  iv.  558 

of  Coccius,  vi.  881 

of  Helmholtz,  vi.  381 

of  Loring,  vi.  381 

of  Rente,  vi.  381 

of  Zehender,  vi.  381 

types  of,  vi.  380 
Ophthalmoscopy,  vi.  367 

cocaine  in,  iii.  159 
Ophthalmostatometry,  vi.  397 
Ophthalmotropometry,  vi.  897 
Opiates  in  infantile  diarrhoea,  iii.  448 
Opisthion,  vii.  229 
Opisthorchis,  vii.  867 

felineus,  vii.  867 

noverca,  vii.  870 

pseudofelineus,  vii.  869 

sinensis,  vii.  869 
Opium,  iv.  383 

action  an(i  uses,  vi.  885 

adulteration,  vi.  384 

alkaloids  of,  vi.  385 

as  a  luemostatic,  iv.  478 

as  a  hypnotic,  iv.  814 

as  an  anodyne,  i.  361 

assjiv  of,  vi.  384 

Boston,  vi.  384 

Chinese,  vi.  383 

constituents,  vi.  385 

description,  vi.  384 

Egyptian,  vi.  383 

family,  see  Papareracea 

idiosyncrasy  for,  iv.  842 

Indian,  vi.  383 

in  intestinal  obstruction,  v.  178 

origb,  vi.  383 


Opium,  poisoning  bv.  vi.  887 

preparation,  vi.  884 

production,  vi.  884 

proportion  of,  in  various  prepa- 
rations, vi.  887 

provision,  vi.  884 

pudding,  vi.  884 

special  uses,  and  doses  of  prepa- 
rations, vi.  886 

tests  for,  vi.  890 

tolerance  for,  vi.  889 

Turkish,  vi.  888 

use  of,  in  dysentery,  iii.  674 

Persian,  vi.  888 
Opium  habit,  v.  84 

causes,  v.  84 

cocaine  for,  iii.  160 

diagnosis,  v.  85 

disorders  resulting  from,  vl.  85 

pathology,  vi.  85 

prognosis,  vi.  85 

symptoms,  v.  85 

treatment,  vi.  85 
Opium,  poisonine  bvy  vi.  887 

detection  of,  vT.  890 

duration,  vi.  888 
■  failure  of  detection,  vi.  891 

insufflation  in,  iv.  144 

lethal  dose,  vi.  888 

post-mortem  appearances,  i.  664 ; 
vi.  890 

symptoms,  vi.  887 

tests  for,  vi.  890 

treatment,  vi.  889 

by  insufflation,  iv.  144 
Opodeldoc,  vii.  255 
Opponens  hallucis  muscle,  vi.  59 
^ponens  minimi  digiti  muscle, 

anomalies  of,  vi.  55 
Opsonic  index,  viii.  446,  595 

technique,  viii.  445,  598 

therapy,  viii.  590 
Optic  disc,  iv.  77;  viii.  241 
^tic  nerve,  atrophv  of,  a  cause  of 
blindness,  ii.  11 

end-organs  in,  iii.  828 

endotlielioma  of,  iv.  118 

glioma  of,  iv.  113 

gliosarcoma  of,  iv.  113 

myxoma  of,  iv.  113 

myxosarcoma  of,  iv.  118 

neuroma  of,  iv.  118 

psammoma  of,  iv.  113 

tumors  of.  iv.  113;  vi.  407 
Optic  papilla,  iv.  77 
Optometers,  vi.  396 
Optometry,  vi.  391 
Opuntia  decumana,  ii.  538 

tuila,  iii.  164 
Oran^,  iii.  127;  vi.  898 
Orange  peel,  bitter,  vi.  398 

sweet,  vi.  398 
Orbicularis  palpebrarum  muscle, 
sj)asinodic  contraction  of,  ii.  5;  iv. 
122;  and  see  JUepfuirospiism 
Orbit,  iv.  63;  and  see  Eye 

aneurism  of,  vi.  403 

angioma  of,  iv.  115;  vi.  405 

anomalies  of  the  muscles  of,  vi. 
43 

benign  tumors  of,  iv.  114 

cancer  of.  iv.  115 

care  of.  after  operations  on  eye. 
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caries  of,  vi.  400 
cavernous  tumors  of,  vi.  404 
cellulitis  of.  vi.  398 
chloroma  of,  iv.  115 


Orbit,  cylindroma  of,  iv.  115 
cysts  of,  iv.  114;  vi.  405 
dermoid  cysts  of,  iv.  114 
diseases  and  injuries  of  the,  vL 
898 
of  the,  a  cause  of  blindness, 

ii.  18 
of  the  neighboring  sinuses 
encroachmg  upon  the,  vi; 
409 
dropsy  of  Tenon's  capsule,  yL 

406 
emphysema  of,  vi.  400 
enoepnalocele  of,  vi.  405 
enchondroma  of,  iv.  115 
enlargements  of  the  lachrymal 

gland,  vi.  406 
foreign  bodies  in  the,  vi.  408 
fracture  involving  the.  vi.  407 
gunshot  wound  of,  vi.  406 
hemorrhage  in  the,  vi.  400 
injuries  of,  vi.  407 
lipoma  of,  iv.  115 
lymphadenoma  and  lymphoma 

of.  iv.  115 
lymphatics  of  the,  v.  628 
malignant  tumors  of,  iv.  116 
meningocele,  vi.  405 
rayofibrosarcoma  of,  iv.  116 
myoma  of,  iv.  116 
myxosarcoma  of,  iv.  115 
necrosis  of,  vi.  400 
neuroma  of,  iv.  115 
osteoma  of,  iv.  115;  vi.  406,  407 
osteosarcoma  of,  iv.  116 
periostitis  of,  vi.  400 
sarcoma  of,  i v.  116 
teleangiectasis  of,  iv.  116;   vi 

405 
tenonitis,  vi.  400 
tumors  of  the,  iv.  114;  vi.  406 
vascular  protrusion  of,  without 

pulsation,  vi.  404 
wounds  of.  iv.  560 

Orbital  cavities  in  insanity,  v.  51 

Orbital  index,  vii.  281 

Orbital  sinus,  vii.  286 

Orcanet,  i.  187 

Orchidectomy,  vii.  185 

double,  for  hypertrophy  of  pros- 
tnte,  vi.  769 

Orchitic  extract,  vi.  416 

Orchitis,  vii.  182 

acute,  cold  for,  iii.  194 
gouty,  vii.  182 
of  infectious  diseases,  vii.  183 
of  mumps,  vii.  183 
neuralgic,  vii.  182 
syphilitic,  vii.  625 
traumatic,  vii.  182 

Oregon,   requirements  for  medical 
practice  in,  iv.  48 

Orellin,  i.  361 

Orezin,  vi.  409 

Orgran  of  Corti,  i.  628 

Organic  matter  in  water,  viii.  287 
murmur,  ii.  822 

Organism,  action  of  cocaine  on  the 
iii.  158 
animal,  food  of,  i.  178 
pathogenic,  iv.  870 
specific,  iv.  870 
vegetable,  food  of,  i.  173 

Organonyms,  ii.  137 

Organotherapy,  vi.  409 

blood-forming  organs,  vi.  419 
ductless  glands,  vi.  409 
generative  organs,  vi  416 
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Oojrclioniycosls. 
Overfooes* 


Organotherapy,  miscellaneous  tis- 
sues, vi.  417 

nervous  system,  vi.  415   . 

secreting  glands,  vi.  416 
Organs,  growtb  of,  iv.  420 

homologous,  as  evidence  of  evo; 
lutioB,  iv.  21 

vestigial,  as  evidence  of  evolu- 
tion, iv.  21 
Oriental  boil,  i.  170 
Origanum  marjorana,  v.  879 

wild,  V.  879 

vulgare,  v.  379 
Orleano,  i.  861 
Onnsby's  ether  inhaler,  iii.  16 
Omithodorus  turicata,  i.  437 
Orphol,  vi.  101 
Orria,  vi.  417 

camphor,  vi.  417 

root,  vi.  417 
Orthin,  vi.  417 
Orthoform,  vi.  417 
Ortho-ozy-benzoic  acid,  vii.  7 
Orthophosphoric  acid,  vi.  620 
Orthosiphon,  v.  879 
Orth'a  fluid,  iv.  710 
Os  calcis,  dislocation  of,  iii.  530 

fracture  of,  iv.  269 
Osazona,  differentiation  of,  viii.  40 
Oscitation,  viii.  318 
Oser's  baae,  ptomaYn,  vi.  791 
Oamic  acid,  vi.  418 

as  a  cause  of  amblyopia,  il.  13 

{germicidal  action  of,  iv.  385 
Oamic  tetroxide,  vi.  418 
Osmidrosis,  ii.  486 
Osmosis,  i.  50;  ii.  719 

and  diffusion,  viii.  470 

electrical,  ii.  719 
Osmotic  pressure  and  diffusion, 

viii.  470 
Os  orbiculare.  iii.  584 
Ospedaletti,  Italy,  vi.  418 
Osseous  system,  effect  of  castration 

on.  ii.  712 
Ossicles  of  the  ear,  i.  616 ;  iii.  584 

anatomy  of,  iii.  584 

caries  of,  iii.  630 

dimensions  of,  iii.  587 

forcible  mobilization  of,  iii.  672 

functions  of,  iii.  587 

movements  of,  i.  617 

necro^s  of,  iii.  672 

operation  on,  iii.  670 

weight,  iii.  587 
Ossification,  intracartilaginous,  ii. 
117 

intramembranoiis,  ii   119 

subperiosteal,  ii.  119 
Ossification  of  the  vitreous,  viii. 

268 
Os  Sylvii,  iii.  584 
OsteitU,  vi.  418 

albuminosa,  vi.  419 

causes,  vi.  418 

deformans,  vi.  424 

diagnosed  from  acromegaly, 

i.  96 
kyphosis  in,  v.  378 
of  the  spine,  vii.  389 

in  joint  affections,  v.  261 

of  the  elbow,  v.  276 

of  the  hip,  V.  266 

of  the  slioulder,  v.  276 

rheumatic,  vi.  423 

syphilitic,  vi.  423 

tuberculous,  v.  261 :  vi.  423 
of  the  hip,  V.  266 


Osteitis,  tuberculous,  of  the  knee,  v. 
273 
of  the  shoulder,  v.  289 
Osteoarthritis,  i.  544 ;  vi.  969 
kyphosis  in,  v.  378 
or  the  spine,  vi.  247 
Osteo-artluropathies,  pulmonary 
hypertrophic,  v.  265 
diagnosed  from  acromegaly,  i.  96 
Osteo-arthropathy,   hand   in,  iv. 

500 
Osteochondritis,  syphilitic,  ii.  128; 

V.  264 
Osteo-chondroma,  iii.  40 

of  the  periosteum,  vi.  569 
Osteoclasis,  in  knock -knee,  v.  375 
Osteoclasts,  ii.  1 19 

use  of,  in  talipes,  iv.  227 
Osteolipoma,  viii.  568 
Osteoma,  vi.  425;  vii.  907 
cartilaginea,  vi.  426 
eburneum,  vi.  426 
meduUosum,  vi.  426 
of  the  conjunctiva,  iv.  109 
of  the  external  auditory  canal, 

iii.  667 
of  the  frontal  sinus,  iv.  274 
of  the  hand  and  finger,  iv.  501 
of  the  kidney,  v.  328 
of  the  lower  jaw,  v.  256 
of  the  nose,  vi.  140 
of  the  orbit,  iv.  115;  vi.  407 
of  the  upper  jaw,  v.  249 
sites,  vi.  425 
spongiosum,  vi.  426 
varieties,  vi.  425 
Osteomalacia,  ii.  120;  vi.  426 
cerea.  vi.  427 
fragilis,  vi.  427 

rubra,  iv.  71 
kyphosis  in,  v.  378 
Osteomyelitis,  ii.  122;  vi.  419 
acute,  i.  463 

infectious,  near  hip,  v.  272 
of  the  spine,  vii.  888 
suppurative,  vi.  419 
infectious,  v.  264 
kyphosis  in.  v.  378 
Ostec^athy,  States  in  which  it  is 

recognized,  iv.  47 
Osteophytes,  vi.  425,  569 

puerperal,  iv.  341 
Osteoplastic  necrotomy,  vi.  428 
operations  on  the  extremities,  il. 

124 
resection  of  the  skull,  ii.  124, 

407 
section  of  the  upper  jaw,  v.  251 
Osteoplasty  for  cleft  palate,  iii.  134 
Osteoporosis,  i.  609 
Osteopsath3rrosis,  vi.  430 
Osteosarcoma,  vii.  34.  907 

of  the  orbit,  iv.  115 
Osteosclerosis  of  the  mastoid  proc- 
ess, iii.  682 
Osteotomy  in  knock-knee,  v.  374 
Othesmatoma,  iii.  608.  687 
Otis*  dilatinif  urethrotome,  viii.  23 
urethrometer,  iv.  402 
urethroscope,  iv.  403 
Otitis   externa  circumscripta,   iii. 
617 
diffusa,  iii.  616 
diphtheritica,  iii.  620 
Otitis   media  as  a  cause  of  deaf- 
ness, iii.  374 
cataniial.  iii.  588.  636 
chronic,  iii.  634 


Otitis  media,  intracranial  compli* 
cations,  iii.  654 

purulent,  chronic,  ill.  687 

suppumtive,  iii.  589 
Otoconia,  i.  621 
Otoliths,  i.  621 
Otology,  cocaine  in,  iii.  159 

therapeutics  of,  iii.  649 
Otomycosis,  iii.  615 
Otophone,  iii.  633 
Otorrhoea,  in  chronic  purulent  otitis 

media,  iii.  638 
Ottawa,  Canada,  vi.  480 
Otto  of  rose,  vi.  1000 
Ouabain,  vi.  430 
Ourari,  iii.  338 
Ouray  Springs,  vi.  480 
Ovarian  extract,  vi.  415 

plexus,  vii.  579 

pregnancy,  vi.  484 

transplantation,  ii.  716 
Ovariotomy,  vi.  440 

for  inoperable  cancer,  ii.  644 
Ovary,  vii.  150 

absence  of  the,  vi.  481 ;  vii.  70* 

accessory,  vi.  431 

adeno-carcinoma  of,  vi.  487 

adenoma  of,  i.  114 

anatomy  of,  vii.  150 

atrophy  of,  vi.  482 

blood-vessels  of,  v.  486 

cancer  of,  vi.  437 

cirrhotic,  vi.  433 

congestion  of,  vi.  488 

cystadenoma,  iii.  842 

cystA  of,  i.  87 ;  iii.  851 ;  vi.  487 
dermoid,  vi.   439;  vii.  69fl^ 
722;  viii.  581 

development  of,  vL  449 

diseases  and  new -growths  of  the, 
vi.  431 

displacements  of,  iv.  682;  vi.  482 

effect  of  removal  of,  vi.  415 

electrotherapeutics  in  disease  of, 
iii.  764 

endothelioma  of  the,  vi.  486 

examination  of.  iv.  461 

extract  of,  vi.  415 

fibroma  of,  vi.  436 

haematoma  of,  vi.  484 

hernia  of.  iv.  682;  vi.  432;  viiL 
168 

hypertrophy  of,  vi.  483 

inflammation  of,  vi.  438 

lymphatics  of,  v.  637 

malformations  of,  vii.  709 

myoma  of,  vi.  436 

papilloma  of,  iii.  343;  vi.  489 

prolapse  of,  vi.  482 

sarcoma  of,  vi.  436 

syphilitic  disease  of  the,  vii.  626 

teratoma  of,  vii.  693,  723;  viii. 
581 

third,  vi.  431 

transplantation   of,  ii.    716;   vi. 
431 

tuberculosis  of,  vi.  435 

tumors  of  the,  i.  88;  vi.  435 
Overcoats  for  soldiers,  v.  796 
Overcrowding  as  a  cause  of  dysen- 
tery, iii.  567 

in  barracks,  v.  809 
Overdevelopment  and  heredity, 

iv.  663 
Overexertion  a  cause  of  insanity, 

V.  33 
Overtones,  i.  612 

inharmonic,  i.  614 
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Overwork,  results  of,  vi.  827 
Ovi  albmnen,  iii.  727 
Oviduct,  auatomy  of,  vii.  154 
Ovulation,  v.  748 

relation  to  chlorosis,  iii.  27 
to  menstruation,  v.  748 
Ovum,  iii.  172;  vi.  446 
abnormal,  iii.  175 

condition  of,  favoring  extra- 
uterine pregnancy,  iv.  56 
classification,  vi.  448 
development  of,  iii.  47 ;  vi.  450 
embryology  of,  vi.  447 
entrance  of  spermatozoon  into, 

iv.  847 
envelopes  of,  vi.  448 
historical,  vi.  447 
morpbology  of,  vi.  447 
segmentation  of  the,  vii.  106 
segmented,  ii.  2 
'Owens  Lake,  vi.  452 
Owosso  Spring,  vi.  452 
Oxalate  of  cerium,  ii.  778 
of  iron,  v.  228 
plasma,  ii.  35 
Oxalic  acid,  vi.  452 

germicidal  action  of,  iv.  885 
in  the  urine,  viii.  88 
poisoning  by,  vi.  452 
analysis  of,  vi.  458 
lethal  dose,  vi.  458 
post-mortem  appearances,  1. 

662:  vi.  458 
symptoms,  vi.  452 
treatment,  vi.  458 
tests,  vi.  454 
tests  for,  vi.  454 
OxalidacesB,  poisonous  plant  of,  vi. 

695 
Oxalis  acetosella,  vi.  452 
poisonous  plant,  vi.  706 
Oxalis  family,  see  Oxaiidaeea 
Oxaluria,   an  auto-intoxication,  i. 

645 
Oxaluric  acid  in  urine,  viii.  88 
Oxaphor,  see  Oxy camphor,  vi.  454 
Oxford  Mineral  Spring,  vi.  454 
Oxidase,  iii.  848 
Oxidation,  site  of,  in  the  body,  vi. 

950 
Oxide  of  iron,  hvdrated,  v.  225 
of  lead.  V.  471 
of  magnesium,  v.  672 
of  manganese,  black,  v.  686 

lexicology  of.  V.  687 
of  mercury,  v.  755 

black,  V.  755 
of  silver,  vii.  214 
of  zinc,  viii.  338 
Oxonite,  an  explosive,  vii.  911 
Oxyamins,  ptonituns.  vi.  786 
Oxy camphor,  vi.  454 
Oxy  -  chinolin  -  sulphonate,     vii. 

216 
Oxyconiine,  iii.  239 
Oxycopaivic  acid,  iii.  278 
Oxycymol,  ii.  706 
Oxygen,  vi.  454 

germicidal  action  of.  iv.  385 
therapeutics  of.  iv.  455 
Oxygen-consuming    capacity    of 

water,  viii.  2H9 
Oxyheemoglobii.,  ii.  27 
OxypMles,  ii.  30 
Oxyquinaseptol,  vi.  455 
Oxyuris  com  par,  vi.  223 

vermicularis,  i.  363;  vi.  228,  504 
in  the  nasal  cavities,  vi.  142 


Ox-warble,  v.  152 

Oysters  as  food  for  invalids,  iii.  455 

poisoning  by,  iv.  189 
Ozone,  chemistry  of,  i.  151 

germicidal  action  of,  iv.  885 

Pacchionian  bodies,  ii.  889 
Pachyakria,  see  Acromegaly 
Pachydermatocele,  iii.  426 
Pachydermia,  v.  416,  417 

laryngis,  v.  417 
Pach3rmeningitis,  ii.  890 

a  cause  of  headache,  iv.  552 

acute,  vii.  832 

cervicalis  hypertrophica,  ii.  898; 
vii.  m 
hypertrophica,  hand  in,  iv. 
581 

complicating  otitis  media,  iii.  665 

externa,  ii.  891 

hemorrhage  in,  ii.  892 

interna,  ii.  891 
Pachvmeninx  =  dura,  ii.  209 
Pacific  Congress  Springs,  vi.  455 
Pacinian  bodies,  viii.  682 

pathology  of,  vi.  456 
Pacini's  solution,  ii.  40;  iv.  709 
Pack,  Merriam's,  v.  798 
Pesdogenesis,  ii.  515 
Pagenstecher's  ointment,  iv.  120 
Paget's  disease  of  bone,  see  Ostei- 
tis (Uformans 

of  the  nipple,  ii.  478,  681,  681 ; 
iii.  420 
Pagosa  Springs,  vi.  456 
Pau  douche,  iii.  194 
Pain,  vi.  457 

appreciation  of,  vi.  458 

checked  by  belladonna,  1.  748 

in  acute  bronchitis,  ii.  489 

in  appendicitis,  i.  424 

in  cystitis,  i.  776 

in  diarrhoea,  iii.  488 

in  gastric  diseases,  vii.  494 

in  gunshot  wound,  iv.  440 

inhibition  of,  v.  25 

in  intlanimation,  v.  7 

in  urethritis,  i.  776 

irradiated,  v.  231 

localization  of  the  feeling  of,  vi. 
458 

on  urination,  viii.  484 

persistent,   in    fractures,    treat- 
ment of,  iv.  257 

referred,  vii.  119 

sensation  of,  vii.  220 

varieties  of.  vi.  457 
Painless  whitlows,  v.  865 
Palaeontology,  i.  758 

an  evidence  of  evolution,  iv.  21 
Palaquium  gutta,  iv.  456 
Palate,  aphtlu^  of  the,  viii.  488 

cleft,  iii.  131 

hard,  in  insanity,  v.  51 

lympimtics  of,  v.  628,  629 

soft,  viii.  107 

(lisea.ses  of,  viii.  107 
Palatoglossus  muscle,  viii.  107 
Palatomaxillary  index,  vii.  231 
Palatopharyng^us   muscle,   viii. 

107 
Pale  bark,  iii.  02 
Palm  Beach,  Florida,  vi.  458 
Palmar  fascia,    Dupuytren's  con- 
traction of.  iv.  517 
Palmar  induration,  iv.  525 
Palmaris  brevis  muscle,  anomalies 
of,  vi.  55 


Palmaris  longus,  iv.  484 

anomalies  of,  vi.  58 
Palmyra  Mineral  Springs,  vi.  459 
Palpation  of  the  heart,  ii.  820 

of  the  kidney,  v.  857 

of  the  lungs,  ii.  815 
PalpebrsB,  iv.  64 

Palpitation  of  the  heart,  treat- 
ment, iv.  610 
Palsy,  Bell's,  see  Facial  paralysis 

chronic  progressive  bulbar,  vL 
66;  viii.  625 

infantile  cerebral,  hand  in,  !▼.  582 

lead.  V.  472 

shaking,  vi.  485 

wasting,  vi.  64 
Palta,  i.  191 

Panacea  Springs,  vi.  459 
Panaquilon,  iv.  852 
Panaris,  syphilitic,  iv.  506 
Panaritium,  i.  49;  iv.  508 

analgesic,  v.  865 
Panas'  operation  for  ptosis,  iv.  121 
Panax,  iv.  852 

ginseng,  iv.  852 

quinquefolium,  iv.  853 
Panclastite,  an  explosive,  vii.  911 
Pancreas,  abscess  of,  see  Pancreth 
titts,  suppurative 

accessory,  vi.  471 

administration  of,  vi.  416 

amyloid  infiltration  of,  vi.  46i 

anatomy,  i.  15;  vi.  469,  471 

bloo<l  supply  of,  vi.  460 

calculi  in,  iii.  281 ;  vi.  468,  478 

carcinoma  of,  i.  80;  vi.  470,  478 

cvsts  of,  i.  80;  iii.  850;  vi.  469, 
475 

diseases  of  the,  vi.  464 
diarrhoea  in,  iii.  440 

duct  of.  vi.  460,  472 

effects  of  extirpation  of  the,  iL 
416 

enzymes  of.  vi.  479 

fatty  and  hyaline  changes  in,  vL 

hemorrhage  in,  vi.  464 
inflammations  of,  vi.  465;  and 

see  Pancreatitis 
internal  secretion  of,  vii.  104 
lymphatics  of,  v.  638 
malformations  of,  vii.  705 
metabolic  function  of  the,  vi.  416 
minus,  vi.  471 
minute  anatomy  of,  vi.  460 
necrosis  of,  vi.  473 
new  growths  of,  vi.  470,  478 
physiology,  vi.  461 
secretion,  vi.  461;  vii.  93 

influence     of     sympathetic 
nervous  system  on.  vii.  584 
of,  disturbances  of,  effect  on 
metabolism,  v.  774 
surgical,  vi.  471 
syphilitic  lesion  of.  vii.  624 
traumatism  of.  vi.  472 
tumors  of,  i.  30:  vi.  470.  478 
diagnosed    from    renal    tu- 
mors, V.  329 
wounds  of.  vi.  472 
Pancreatic  juice,  secretion  of,  vL 
461 
chemistry  of.  vi.  462 
enzymes  of,  iii.  474:  vi.  468 
part  taken,  in  digestion,  iii.  474 
Pancreatin,  vi.  479 
Pancreatine,  vi.  480 
Pancreatitis,  acute,  vi.  465 
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Pancreatitis,    acute   bemorrbagic, 

Paraffin,  injection  of,  in  reparative 

Paralysis,     labio-glosso-laryngeal, 

vi.  465 

surgery,  vi.  908 

viii.  628 

suppurative,  vi.  466,  478 

injection's  of,  for  saddle  nose,  vi. 

Landry's,  vii.  327 

cbronic,  vi.  474 

124 

laryngeal,  v.  429 

gangrenous,  vi.  466 

Paraffin-xylol,  vi.  483 

muscular,  from  lead,  v.  472 

interacinar.  vi.  467 

Paraform,  iv.  246.  vi.  483 

of  balf  of  tbe  diapbragm,  vi.  631 

interlobular,  vi.  467 

Paraformaldehyde,  vi.  483 

of  tbe  diapbragm,  iii.  436 

varieties  of,  vi.  465 

Parageusia,  vii.  794 

of  tbe  extremities,  due  to  auto- 

Pancreon, vi.  481 

Paragonimus,  vii.  867 

intoxication,  i.  644 

Pan^nesis,  iv.  646,  649 
Paxu-^hao,  vi.  221 

\V  estermanii,  vii,  867 

of  tbe  band,  iv.  527 

Paragraphia,  i.  410 

of  tbe  laryngeal  muscles,  v.  429 

Panmixia,  iii.  8H1 ;  iv.  34 

Paraguay,  Pbarmacopopia  in,  vi.  55 

of  tbe  median  nerve,  i.  471 

Panniculus  adiposus,  viii.  556 

tea.  v.  713 

of  tbe   musculo-spiral  nerve,  i. 

Pannus,  iii.  285 

Paraiso  Hot  Springs,  vi.  483 

471 

crassus,  iii.  285 

Parakeratosis,  iii.  291 

of  tbe  pbarynx.  vi.  605 

tenuis,  iii.  285 

Paralactic  acid,  see  Lactic  acid 

of  tbespbincter  of  pupil  and  cil- 

Panophthalmitis, iii.  67 

Paraldehyde,  vi.  484 

iary  muscle,  iv.  99 

Panphlebitis,  viii.  210 

bypnotic  action  of,  iv.  817 
Paralysis,  vi.  484;  and  see  Idiocy, 

of  tbe  vocal  cords,  v.  429 

Panta^raph,  for  recording  scoliosis, 

organic,  vi.  484 

V.  462 

pari  (lytic 

peripberal,  vi.  484 

Pao  Pereira  bark,  iv.  314 

acute  ascending,  vii.  327 

p rogressi  ve  b u  1  ba  r.  ^•  i .  60 :  v  i H .  625 

Pap,  bow  to  make.  iii.  453 

etiology,  vii.  327 
patbology,  vii.  328 

pseudo  -  bypertropbic,     causing 

Papain,  iii.  842;  vi.  482 

paraplegia,  vi.  499 

Papaver  album,  vi.  383 

prognosis,  vii.  328 

spastic  spinal,  vii.  350 

glabrum,  vi.  383 

symptoms,  vii.  328 

spinal,  vi.  484;  vii.  344 

officinale,  vi.  383 

treatment,  vii.  329 

ulnar,  i.  471 

rbeas.  vi.  735 

agitans.  vi.  485 

varieties,  vi.  484 

somniferum,  vi.  383 

clinical  bistory.  vi.  485 

Parametritis,  see  Pelvic  pentonitia 

PapaveracesB,  poisonous,  vi.  695 

diagnosis,  vi.  487 

Paramoecium  coli,  viii.  547 

Papaveric  acid,  vi.  736 

etiology,  vi.  485 

Paramorphine,  vi.  385 

Papaverine,  vi.  885 

prognosis,  vi.  487 

Paramucin,  vi.  492 

Papaw  juice,  vi.  481 

symptoms,  vi.  486 

Paramyoclonus     multiplex,    vL 
492 

Papaya,  vi,  481 

the  band  in,  iv.  533 

Papayotin,  vi.  482 

treatment,  vi.  487 

of  upper  extremity,  i.  467 

Paper,  a  form  of  medicine,  v.  737 

arsenical,  vi.  488:  viii.  870 

diagnosis,  vi.*493 

astbma,  vi.  745 

diagnosis,  vi.  489 

etiology,  vi.  493 

of  nitrate  of  potassium,  vi.  745 

etiology,  vi.  488 

patbofogy,  vi.  493 

Paper-coil  extraction  method  of 
&termining  fat  in  milk,  v.  827 

patbology,  vi.  489 

prognosis,  vi.  493 

prognosis,  vi.  489 

synonyms,  vi.  492 

Papilla,  optic,  iv.  77 

symptomatology,  vi.  488 

treat nient.  vi.  493 

Papillary  carcinoma,  ii.  682 

treatment,  vi.  489 

Paranephritis,  i.  34:  v.  359 

PapillionacesB,  poisonous  plant  of, 

astbenic  bullmr,  viii.  627 

Paranoia,  v.  137 

vi.  695 

bulbar,  viii.  625 

alcobolic,  V.  140 

Papilloma  neuropatbicum,  vi.  90 

acute,  viii.  626 

cause  of.  V.  139 

neuroticum,  vi.  90 

astbenic.  viii.  627 

conduct  in,  v.  139 

of  tbe  auricle,  iii.  667 

progressive,  viii.  625 

delusions  in,  v.  138 

of  tbe  bladder,  i.  768,  769,  791 

central,  vi.  484 

diagnosis,  v.  140 

of  tbe  conjunctiva,  iv.  108 

a  cause  of  deatb,  iii.  377 

erotic,  v.  140 

of  tbe  Fallopian  tubes,  iv.  138 

cerebral,  vi.  485 

etiology,  v.  137 

of  tbe  larynx,  v.  432 

complioiting  dipbtberia,  iii.  486 

forms  of,  v.  139 

of  tbe  middle  ear,  iii.  668 

dipbtlieritic,  vi.  489 

ballucinations  in,  v.  138 

of  tbe  nose,  vi.  140 

diagnosis,  vi.  491 

bistorv.  V.  137 
patbology,  v.  137 

of  tbe  cpsopbagus,  vi.  343 

etiology,  vi.  489 

of  tbe  pbarynx,  vi.  602 

patbology,  vi.  489 

prognosis,  v.  140 

of  tbe  tonsi  ,  vii.  822 

prognosis,  vi.  491 

querulent,  v.  140 

of  tlie  ureters,  viii.  13 

symptoms,  vi.  490 

religiou.s.  v.  140 

Pappoose  root,  iii.  191 

eflfectof  massage  in,  v.  698 

symptomatology,  v.  138 

Paquelin'sthermo-cautery,  ii.  758 

facial,   iv.    124;  and  see  Facial 

svnonyms,  v.  137 

Para  -  acet  -  amido  -  phenol  ethyl 

jxirali/sis 

train  of  tbougbt  in,  v.  138 

carbonate,  vi.  483 

in  cbronic    purulent  otitis. 

treatment,  v.  140 

Para-acet-phenetidin,  vi.  606 

iii.  638 

Para-oxyphenylalanin,  ptomaln. 

Paracele  =  lateral  ventricles,  ii.  168 

functional,  vi.  484 

vi.  788 

Paracentesis  pericardii,  vi.  563 

general,  of  tbe  uhsane,  v.  86;  and 

Parapedesis  of  bile,  vi.  483 

Paracephalus.  vii.  678 
Paracholia,  vi.  483 

see  Paresis 

Paraphasia,  i.  410 

of  tbe  insane,  as  subject  of 

Paraphenetidin,  see  Sedatin 

Para  coto,  iii.  296 

litigation,  vj.  239 

Paraphimosis,  vii.  174 

Paracotoin,  iii.  296 

of  tbe  insane,  prognosis,  v. 

complicating  cbancroid,  ii.  797 

Paraconsis,  iii.  603 

69 

Paraplegia,  vi.  494 

Paracusis  localis,  iii.  660 

of  tbe  insane,  sypbilitic,  vii. 

ana^nic,  vi.  499 

loci.  iii.  603 

627 

cervical,  band  in.  iv.  531 

Willisii,  iii.  660 

glosso-labio-laryngeal,  vi.  66 
hypoglossal,  iv.  824 

dependent  upon  idea,  vi.  499 

Paracystitis,  i.  773 

dolorosa,  vi.  498 

Paradise  Spring,  vi.  483 

bysterical.  i.  472;  vi.  484 

from  multiple  neuritis,  vi.  499 

ParsBsthesia,  vii.  117,  119 

infantile,  iv.  633 

from  tubes  dorsalis,  vi.  499 

in  neurastbenia,  vi.  250 

kypbosis  in,  v.  378 

Gowers'  ataxic,  vii.  337 

of  tbe  larynx,  v.  428 

in  fracture,  treatment  of,  iv.  257 

bysterical,  vi.  499 

of  tbe  pbarynx,  vi.  605 

in  bysteria.  iv.  832 

intermittent,  vi.  499 

Paraffin  cancer,  i.  682 

in  Pott's  disease,  vii.  409 

lesions  producing,  vi.  495 
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Paraplegia,  malarial,  vi.  499 
of  Pott's  disease,  vi.  498 
pathology,  vi.  496,  498 
redex,  vi.  499 
spastic,  vi.  499 
treatment,  vi.  499 
Para  rubber,  vi.  1002 
Parasinusal  spaces,  ii.  262 
Parasites,  i.  680:  vi.  500 

a  cause  of  peritoDitis,  viii.  500 
animal,  vi.  500 

as  food  poison,  iv.  184 
cephalic,  vii.  690 
effect  upon  the  host,  vi.  508 
embolus  from,  iii.  789 
embryos  of,  in  faeces,  vi.  601 

in  sputum,  vi.  502 

in  urine,  vi.  501 
factors  controlling  number  of, 

vi.  505 
human,  eggs  of,  vi.  508 
life  historj'  of.  vi.  504 
location  of,  vi.  500 
mode  of  entry,  vi.  505 
ova  of,  in  freces,  vi.  501 

in  sputum,  vi.  501 

in  urine,  vi.  501 
mercury  for  killing  of,  v.  756 
metastasis  of,  v.  779 
of  animals,  in  relation  to  public 

health,  viii.  283 
in  the  bladder,  vi.  501 
in  the  blood-vessels,  vi.  501 
in  the  brain  and  membranes,  vi. 

500 
in  the  chorion,  iii.  63 
in  the  connective  tissue,  vi.  501 
in  the  eye,  vi.  500 
in  the  feeces,  iv.  129 
in   the   gall  bladder  and   gall 

ducts,  iv.  298 
in  the  heart,  iv.  582;  vi.  501 
in  the  kidney,  v.  344;  vi.  501 
in  the  large  intestines,  vi.  501 
in  the  liver,  v.  539;  vi.  501 
in  the  lungs,  vi.  501 
in  the  lymph- vessels,  vi.  501 
in  the  musfles,  vi.  32,  501 
in  the  nasal  cavity,  vi.  142 
in  the  crsophagus,  vi.  343 
in  the  omentum,  vi.  360 
in  the  perirardium,  vi.  563 
in  the  skin,  vi,  500 
in  the  small  intestines,  vi.  501 
in  the  tonsils,  vii.  820 
in  the  urine,  viii.  57 
in  the  veins,  viii.  218 
in  the  vitreous,  viii.  268 
of  {estivo-autumnal  fever,  vi.  659 
of  malarial  fever,  vi.  657 

a'stivo-autumnal,  vi.  658 

life  history  of,  in  mosquito, 
vi.  660 

quartan,  vi.  658 

tertian,  vi.  657 
of  quintan  fever,  vi.  658 
of  tertian  fever,  vi.  657 
Parasitic  alTections  of  vulva,  viii. 
162 
causes  of  chloasma,  ii.  836 
diseases,  eosinophilia  in,  v.  498 
infiltration,  iv.  873 
insects,  v.  152 

theory  of  origin  of  carcinoma,  ii. 
679 
Paratela,  ii.  139 

Parathyroid  glands,  iv.  378;  vi. 
506;  vii.  772 


Parathyroid  glands,  anatomy,  vi. 
506 

pathology  of.  vi.  507 
Paratyphoid  fever,  vi.  507 

bacilli  of,  vi.  508 

patholog}',  vi.  608 

prognosis,  vi.  508 

symptoms,  vi.  508 
Para  -  valeryl  -  amido  -  phenetol, 

see  Sedatin 
Paraxone,  vi.  235 
Paregoric,  see  Camphorated  tincture 

of  opium,  vi.  387 
Pareira,  vi.  508 

brava,  vi.  508 
Parenchymatous    degeneration. 

iii.  394 
Paresis,  v.  86:  vi.  484 

diagnosis,  v.  91 

duration  of,  v.  91 

etiology,  v.  86 

general,  v.  69,  86 

pathology,  v.  92 

prognosis,  v.  69,  92 

svmptomatology,  v.  88 

the  hand  in,  iv.  582 

treatment,  v.  98 

vesical,  i.  768 
Parethylaldehyde,  vi.  484 
Paricine,  iii.  92 
Parietti's  bouillon,  viii.  371 
Parilla,  yellow,  v.  859 
ParUlin,  vii.  41 
Paris,  vi.  509 
Paris    Chalybeate    Springs,   vi. 

509 
Paris  green,  poisoning  by,  see  Ar- 

ftenic 
Paris  quadrifolia,  vi.  509 
Parisette,  vi.  509 
Parker  ICineral  Spring,  vi.  509 
Parkinson's  disease,  vi.  485 
Park's  Springs,  vi.  509 
Paroccipital  fissure,  ii.  198,  200 
Paronychia,  iv.  503;  vi.  94 

diabetic,  iv.  510 

diagnosed  from  ainhum,  i.  146 

malignant,  iv.  510 

syphilitic,  iv.  505;  vii.  617 

toxic,  iv.  510 

traumatic,  iv.  510 

trophic,  iv.  510 
Parorexia,  vii.  494 
Parosmia,  vi.  131 
Parotid  extract,  vi.  417 
Parotid  gland,  vi.  199 

adenoma  of,  vi.  510 

calculi  of,  vi.  511 

cancer  of,  ii.  688 

carcinoma  of.  vi.  511 

C3'st8  of,  vi,  511 

diseases  and  injuries  of,  vi.  509 

echinococcus  of.  vi.  511 

enchondroina  of,  vi.  510 

endothelioma  of,  vi.  511 

fibroma  of,  vi.  511 

fistula  of,  vi.  510 

intlanimation  of,  see  ParotitisBXi^ 

injuries  of,  vi.  509 
lipoma  of,  vi.  51 1 
lymphatic  glands,  v.  630 
melanosarcoma  of,  vi.  511 
myxoma  of,  vi.  511 
new  growths  of,  vi.  510 
rhabdomyoma  of,  vi.  511 
sj^rcotiia  of,  vi.  510 
Parotiditis,  vi.  9 


Parotitis,  vi.  9.  511;   vii.  18,  14; 
and  see  Mnmpe 

chronic,  vi.  511;  vii.  14 

epidemica,  in  new-bom,  vi.  278 

following  infectious  diseases,  vL 
512 

secondary,  vi.  512 

symptomatic,  vii.  18 

toxic,  vi.  511 
Parovarium,  vii.  154 

cystadenoma  of,  iii.  844 

cysts  of,  iii.  861 ;  vi.  518 

diseases  of,  vi.  518 
Pars  papillaris  of  skin,  viiL  676 

reticularis  of  skin,  viiL  674 
Parsley,  viii.  1 
Parthenogenesis,  vi.  614 

artificial,  vi.  516 

forms  of,  vi.  514 
Partnership  by  physicians,  viiL  620 

with  the  insane,  v.  76 
Partridgpe-berry,  viii.  818 
Parturition,  see  Labor 

leucorrhcea  following,  y.  496 
Parvolin,  ptomaTn,  vi.  788 
Pasque  flowers,  vi.  796 
Passengers,     inspection    of,   at 

quarantine  station,  vi.  823 
Passiflora,  vi.  517 

incamata,  vi.  517 

lutea,  vi.  517 
Passion  flower,  vi.  517 
Pastes,  caustic,  composition  of  Ta- 
rious,  ii.  757 

phosphorus,  vi.  622 
Pasteur-Chamberland  filter,  viiL 

284,422 
Pasteur  filter,  viii.  284 

pipettes,  viii.  426 
Pasteurization,  i.  687 ;  viiL  420 

of  milk,  v.  889 
Pasteur's   theory   of   fermenta- 
tion, iv.  146 
Patchouli  camphor,  vi.  517 

oil  of,  vi.  517 
Patella,  see  Knee-joint 

absence  of,  iv.  699:  vi.  517 

affections  and  injuries  of,  vi.  617 

ankylosis  of,  vi.  518 

atrophy  of,  vi.  518 

congenital  dislocation  of,  vi.  518 

diseases  of,  vi.  519 

dislocation  of,  iii.  527;  v.  274 

fracture  of,  iv.  266 

movements  of,  v.  371 

painful,  of  riders,  vi.  518 

pathological  displacements  of, 
vi.  518 

phenomenon,  v.  363;  and  see 
Knee-jerk 

reflex,  v.  363;  vi.  874;  and  see 
Knee-jerk 

retarded  development  of.  vi.  517 

rudimentary,  iv.  699 

slipping  of,  V.  275;  vi.  518 

split,  vi.  517 

tuberculosis  of.  vi.  519 
Patient  and  physician,  relation  of, 
viii.  621 

care  of,  before  labor,  v.  380 

carrying  of,  i.  492 

condition  of,  in  reference  to 
choice  of  general  anaesthetic, 
iii.  10 

disinfection  of,  iii.  504 

placing  of,  on  litter,  i.  491 

preparation  of,  for  anesthetic, 

•  •  •       4  4 
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Paraplecta* 
PercuMloo* 

Patient,  preparation  of,  for  opera- 

Pelvis, anomalies  of  muscles  of,  vi. 

Penis,  comparative  anatomy  of,  iv. 

tion,  i.  567    ' 

61 

821 

Pau,  vi.  519 

articulations  of,  vi.  588 

contusions  of,  vii.  176 

Paullinia  cupana,  iv.  425 

axes  of,  vi.  540 

dislocation  of,  vii.  176 

Pavilion  Spring,  vi.  520 

bones  of,  vi.  535 

double,  vii.  178,  710 

Pavy's  method  of  estimating  quan- 

boundaries of,  vi.  584 

epithelioma  of,  vii.  177 

tity  of  glucose  in  urine,  viii.  41 
Pawlick^i  triangle,  vii.  1G6 

cavity  of,  vi.  539 

extirpation  of,  vii.  178 

congestion     of    circulation    in. 

fibrosis  of,  vii.  177 

Pear,  alligator,  i.  191 

cause  of  metrorrhagia,  v.  V87 

fracture  of,  vii.  176 

"  Pearl  white."  i.  762 
Pearls  of  amyl  nitrite,  vi.  291 

contracted,    an    indication    for 

gangrene  of,  vii.  176 

Ccesarean  section,  ii.  544 

horns  of,  vii.  177 

Peau'a  retractor,  iv.  828 

deformed,  vi.  522 

hypertrophy  of  glans  of,  i.  729 

Peckhani'8  bouillon,  viii.  371 

a  cause  of  dystocia,  vi.  524 

inflammation  of,  vii.  176 

Pectase,  an  enzyme,  lii.  848 

development  of,  vi.  542 

injuries  of,  vii.  176 

Pectineus  muscle,  vii.  738 

diameters  of,  vi.  540 

lymphatics  of,  v.  685 
malformation  of,  vii.  710 

anomalies  of,  vi.  57 

dislocation  of  bones  of,  iii.  528 

Pectoral   l3rmphatic   glands,    v. 

dolichopellic,  vi.  541 

ossification  of,  vii.  177 

644 

double  obliquely  contracted,  vi. 

sarcoma  of,  vii.  177 

Pectorales  muscles,  absence  of,  11. 

529 

supernumerary,  vii.  691 

806 

examination  of,  in  medico-legal 

torsion  of,  vii.  173 

Pectoralis  major  muscle,  anom- 

autopsy, i.  659 

tuberculosis  of,  vii.  177 

alies  of.  vi.  49 

false,  vi.  589 

wounds  of,  vii.  176 

Pectoralis  minimus  muscle,  vi. 

hernia  of  the  outlet  of,  iv.  682 

Penitis,  vii.  176 

50 

indices  of,  vi.  541 

Pennsylvania,   history  of   yellow 

Pectoralis  minor  muscle,  anom- 

injuries to,  a  cause  of  death,  1. 

fever  in,  viii.  587 

alies  of.  vi.  50 

670 

requirements  for  medical  prac- 

Pectoriloquy, ii.  818 

inlet  of,  vi.  539 

tice  in,  iv.  48 

Pectus  carinatum,  ii.  810 

Joints  of,  modified  during  preg- 

Pennyroyal, American,  vi.  550 

Pedicle,  torsion  of,  in  ovarian  cysts, 

nancy,  iv.  840 

genuine,  vi.  550 
European,  vi.  550 

vi.  439 

relaxed  during  pregnancy. 

Pediculi,  a  cause  of  eczema,  lii.  716 

iv.  349 

mock,  vi.  550 

capitis,  V.  157 

ligamentous,  vi.  539 

Pental,  vi.  550 

ciliares,  iv.  119 

ligaments  of,  vi.  588 

as  an  aniesthetic,  i.  292 

tabescentium,  v.  157 

lymphatic  glands  and  plexus  of, 

Pentamethylenediamin,  ptoma&i. 

vesti men  torn m,  v.  156 

V.  640 

vi.  785 

PediculidBB,  v.  156 

lymphatics  of  the  viscera  of,  v. 

Pentane,  vi.  971 

Pediculoides  ventricosus,  i.  435 

686 

Pentastoma  denticulatum,  1.  429; 

Pediculosis,   diagnosed    from    ec- 

measurements of,  ii.  540 ;  v.  881 ; 

iv.  588 

zema,  iii.  715 

vi.  540 ;  and  see  Pelvimetry 

in  the  nasal  cavities,  vi.  142 

Pedipalpi,  v.  159 

mesatipellic,  vi.  541 

of  the  kidney,  v.  344 

PeUosU,  iii.  278 

normal  position  of,  vi.  589 

serratum,  i.  429 

Peliosis    rheumatica,  i.    454;    v. 

obliquely  contracted,  vi.  528 

tflBnioides,  in  the  nasal  cavities. 

861 ;  vi.  815 

osseous,  vi.  535 

vi.  142 

of  arm  and  forearm,  i.  454 

outlet  of,  vi.  539 

Pentoses  in  the  urine,  see  Pento- 

Pella^a, vi.  520 

platypellic,  vi.  541 

suria 

etiology,  vi.  521 
pathology,  vi.  521 

sexual  differences  of,  ii.  540;  vi. 

Pentosuria,  vi.  550 

542 

Penzance  and  the  Scilly  Islands. 

prognosis,  vi.  522 

straits  of,  vi.  539 

vi.  551 

symptoms,  vi.  521 

surface-markings  of,  vi.  584 

Penzoldt's  test  for  acetone,  i.  67 

treatment,  vi.  522 

tumors  of,  effect  on  labor,  vi.  528 

Pepo,  vi.  808 

Pellagrozein,  vi.  521 

true,  vi.  539 

as  an  anthelmintic,  i.  862 

Pelletierine,  vi.  732 

Pemphigus,  vi.  543 

Pepper,  vi.  552 

tannate,  vi.  733 

acute  febrile,  vi.  545 

African,  ii.  653 

used  for  tapeworm,  i.  862 

acutus  contagiosus  neonatorum, 

black,  ii.  654 ;  vi.  552 

Pellitorin,  vi.  522 

vi.  280 

Cayenne,  ii.  658 

Pellitory,  vi.  522 

chronicus  vulgaris,  vi.  545 

long,  vi.  552 

German,  vi.  522 

febrilis,  vi.  545 

red,  ii.  658.  654 

Spanish,  vi.  522 

diagnosed  from  eczema,  iii. 

sweet,  ii.  654 

PeUote,  V.  761 

715 

white,  vi.  552 

Pellotine,  v.  761 

diagnosed    from    smallpox. 

Peppermint,  vi.  553 

PelopsBus  cementarius,  v.  168 

vii.  250 

Pepsin,  vi.  554 

Pelosine,  vi.  508.  509 

foliaceus.  vi.  547 

action  of,  iii.  473,  842 

Pelveo-peritonitis,  see  Pelvic  peri- 

diagnosed from  eczema,  iii. 

e£fect  on  body  temperature,  IL 

tonitis 

715 

571 

Pelvic  celluUtis,  vi.  530 

neonatorum,  vi.  280.  548 

incompatibles,  vi.  556 

primary,  vi.  531 

of  the  auricle,  iii.  606 

saccharated.  vi.  555 

secondary,  vi.  531 

of  the  conjunctiva,  vi.  546 

Pepsis  formosa,  v.  168 

Pelvic  organs,  hygiene  of,  during 

of  the  pharynx,  vi.  591 

Peptonate  of  iron,  v.  229 

pregnancy,  iv.  344 

vegetans,  vi.  548 

Peptone,  effect  on  body  tempera- 

Pelvic  peritonitis,  vi.  532 

Pen^ieh  ulcer,  i.  170;  vii.  944 
Penghawar-Djambi,  iii.  86 

ture,  ii.  571 

Pelvic  plexus,  vii.  578 

in  the  urine,  viii.  82 

Pelvic  presentations,  vi.  392 

Pen&,  iv.  823;  vii.  173 

Peptonized  milk,  v.  829 

Pelvimeters,  vi.  523 

absence  of,  vii.  173 

Peptonum  iodatum,  iii.  780 

Baudelocque's,  vi.  523 

abnormalities  of,  vii.  178 

Peptonuria,  viii.  32 

Breisky's,  vi.  528 

amputation  of,  vii.  178 

pyogenic,  viii.  32 

Pelvimetry,  v.  881 ;  vi.  528,  640 

anatomy  of,  iv.  822 

Peptotoxin,  ptomaVn,  vi.  791 

Pelvis,  vi.  584 

calcification  of.  vii.  177 

Percussion  of  heart,  ii.  820 

anatomy  of,  vi.  584 

1         cancer  of,  ii.  638 

of  lungs,  ii.  815 

863 
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Percussion  of  skull,  ii.  406 

wave  of  pulse,  vi.  798 
Pereirine,  iv.  814 
Perflation,  ventilation  of  ships  by, 

vi.  158 
Perforating  ulcer,  vii.  943 

of  the  foot,  vi.  557 
Perforation  of  diaphragm,  iii.  485 

of  nasal  septum,  vi.  125 
Periarteritis  in  the  chorion,  iii.  59 

nodosa,  ii.  108 
Pariarthritis  of  the  shoulder,  v. 

276 
Pericardial  cavity,  origin  of,  iii. 
181 

murmur,  ii.  821 
Pericarditis,  vi.  558 

arut<',  cold  in,  iii.  195 

acuto  plastic,  vi.  558 
effusion  in,  vi.  559 

adhesive,  pulse  in,  iv.  801 

bacteriology,  vi.  560 

calcareous,  vi.  559 

differential  diagnosis,  vi.  561 

etiology,  vi.  559 

gonorrhoeal,  viii.  526 

pliysical  signs  of.  ii.  823;  vi.  560 

prognosis,  vi.  562 

purulent,  vi.  561 

symptomatology,  vi.  560 

treatment,  vi.  562 
Pericardium,  iv.  568;  vii.  748 

abnormal  conditions  of,  vi.  558 

absence  of,  vi.  558 

adherent,  vi.  561 

anatomy  of,  vi.  558 

aspiration  of,  i.  580 

calcareous  deposits  in,  vi.  558 

calculi  in,  iii.  280 

carcinoma  of,  vi.  563 

cysts  of,  iii.  850 

diseases  of,  vi.  557;  vii.  756 
in  children,  vi.  562 

diverticula  in,  vi.  558 

dropsy  of,  iv.  787 

foreign  bodies  in.  vi.  558 

hydatids  of,  vi.  563 

incision  of,  vii.  756 

inflammation  of,  see  Pericfwditis 

milk  spots  on,  vi.  558 

new  growths  in,  vi.  563 

paracentcHis  of,  vi.  563 

parasites  in,  vi.  563 

thinned,  vi.  558 

tuberculosis  of.  vi,  563;  vii.  902 

wounds  of,  vii.  753 
Perichondritis  laryng^a,  v.  434 
Perichondritis  of  the  nasal  sep- 
tum, vi.  113 
Perichondrium,  ii.  705 
Pericystitis,  i.  773 
Peridental  membrane,  disease  of, 

vii.  659 
Perihepatitis,  v.  5.')6;  vi.  6 
Perimeter,  vi.  393 

of  Scherk,  vi.  393 
Perimysium,  vi.  11 
Perineal  bod  v.  vi.  568 

cavity,  iv.  322.  323 

fascia,  vi.  564 

section,   viii.    24;  and  see    Ure- 
throtoiKjf,  (.rterual 
Perineorrhaphy,  vi.  311 

secondary,  vi.  312 
Perinephritis,  i.  34 
Perineum,  anomalies  of  muscles  of, 
vi.  61 

female,  anatomy  of,  vi.  567 


Perineum,  female,  triangular  liga- 
ment, vi.  667 
lacerations  of,  vi.  811 

Emmet's  operation  for,  vi. 

312 
Hegar's  operation    for,   vi. 

312 
treatment,  vi.  811 
lymphatics  of,  v.  635 
male.  iv.  322;  vi.  563 

anatomy  of,  iv.  322;  vi.  668 
exploration    of    bladder 

through,  vi.  566 
fascia  of,  iv.  322;  vi.  564 
muscles  of,  vi.  565 
testicle  in,  vi.  567 
triangular  ligament,  vi.  565 
preservation  of,  v.  387 
surgical  anatomy  of,  vi.  568 
Perineurium,  vi.  238 
Perioptometry,  vi.  398 
Periosteum,  ii.  117 

actinomycosis  of,  vi.  569 
angeioma  of,  vi.  569 
carcinoma  of,  vi.  570 
chondroma  of,  vi.  569 
fibroma  of,  iv.  155;  vi.  569 
inflammation  of.  see  Penostitis 
lipoma  of,  vi.  569 ;  viii.  481 
myoma  of,  vi.  569 
of  bones  of  arm  and  forearm, 

affections  of,  i.  464 
osteochondroma  of.  vi.  569 
osteoma  of.  vi.  569 
pseudocysts  of,  vi.  570 
sarcoma  of,  vi.  670 
tuberculosis  of.  vi.  569 
tumors  of,  vi.  569 
Periostitis,  vi.  419 

actinomycotic,  vi.  569 
albuminosa.  i.  46 
cranial,  causing  headache,  iv.  558 
of  the  lower  jaw,  v.  258 
of  the  orbital  walls,  vi.  400 
of  the  upper  jaw,  v.  248 
tuberculous,  vi.  569 
Periostosis,  vi.  425 
Peripachymeningitis,  acute,  vii. 

332 
Peripheral  plexus,  vii.  574 
Periproctal  phlegmon,  vi.  616 
Perisalpingitis,   iv.    134;  and  see 

Pelric  })erit4})iitis 
Periscleral  space,  iv.  65 
Perisporiales,  iv.  280 
Peristalsis  of  intestines,  v.  170 
Peristaltic  unrest,  vii.  502 
Perithelioma,  vii.  39 

of  the  kidnev,  v.  325 
Peritoneum,  viii.  603 

adenocarcinoma  of,  vi.  571 
affected  in  tropical absces.s,  v.  534 
anatomy  of,  i.  15;  viii.  603 
angiosarcoma  of,  vi.  570 
carcinoma  of,  vi.  570 

differential  diagnosis,  vi.  8 
cystadenoina  of,  vi.  571 
cysts  of,  iii.  351 ;  vi.  571 
effusions  into,  iii.  79 
endothelioma  of.  vi.  570 
inflammation  of.  see  Pentonitis 
injury  to,  vi.  572 
lipoma  of,  vi.  571 
myxoangiosiircoma  of,  vi.  570 
new  growths  of.  vi.  570 
pseudomyxoma  of,  vi.  571,  774 
relation  of  the  kidneys  to,  v.  309 
sarcoma  of.  vi.  570 


Peritoneum,  surgery  of,  v.  176 

surgical  affections  of.  vi.  572 

tulierculosis  of,  i.  35;  vi.  8;  viL 
901 ;  viii.  614 

tumors  of.  i.  85;  vi.  570 
Peritonitis,  viii.  608 

acute  circumscribed,  viii.  618 
general,  viii.  609 

bacteriology  of.  viii.  607 

blood  examination  in.  viii.  616 

carcinomatosa,  viii.  611 

chronic,  viii.  611 

tuberculous,  diagnosis,  vi.  8 

circumscribed,  vi.  572;  viii.  610 

complications,  viii.  610 

diagnosis,  viii.  615 

diarrhcea  in,  iii.  440 

differentiated     from      intestinal 
colic,  iii.  197 

diffuse,  vi.  572 

due  to  foreign  Ixidies.  viii.  606 

due  to  parasites,  viii.  607 

endogenous,  viii.  607 

etiology,  viii.  604 

exogenous,  viii.  607 

experimental,  viii.  611 

fibrinous,  viii.  609 

from  female  genital  tract,  viii. 
606 

gonorrlia?al,  viii.  608 

hemorrhagic,  viii.  610 

hvsterical,  viii.  616 

idiopathic,  viii.  604 

infantile,  viii.  614 

metastatic,  viii.  606 

nephritic,  viii.  604 

operative,  viii.  604 

pathology  of,  viii.  608 

pelvic,  vi.  582 

I>erforative,  viii.  605 

pneumococcic,  viii.  608 

primary,  viii.  604 

puerperal,  viii.  614 

purulent,  viii    610 

putrid,  viii.  610 

rheumatic,  viii.  604 

secondary,  viii.  604 

serous,  viii.  609 

spontaneous,  viii.  604 

subacute,  viii.  610 

surgical,  viii.  604 

symptoms,  viii.  611 

terminal,  viii.  606 

traumatic,  viii.  604 

treatment,  viii.  616 

tulx*rculous.  i.  35;  vi.  8;  vii.  901 ; 
viii.  614 

unemic.  viii.  604 
Perityphlitis,  i.  421;  and  see  Ap- 

jH'fith'n'tis 
Perleche,  viii.  581 
Permanganate  of  potassium,  v. 
686 

as  a  deo<iorant.  iii.  412 

to.xicology  of.  V.  687 
Pernicious  anaemia,  i.  271 ;  and  see 
A  namia,  pern icioua 

blood  changes  in,  ii.  69 
Pernicious  malarial  fever,  v.  679 

algid.  V.  679 

apoplectic,  v.  679 

choleraic,  v.  679 

comatose,  v.  679 

dysenteric,  v.  679 

pathological  anatomy,  v.  680 

treatment,  v.  680 
Pernio,  iii.  417;  iv.  581 
Perobrachius,  vii.  714 
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PercoasloB* 
PheoesoJ. 


Perodactylism,  vii.  715 
of  the  auricle,  iii.  607 
Peroneal  artery,  anomalies  of,  i. 

585 
Peroneo-calcaneuB  intemus  mus- 
cle, vi.  58,  59 
Peroneo-tibialis  muscle,  vi.  58 
Peroneus  accessorius  muscle,  vi. 

57 
Peroneus  brevis,  anomalies  of,  vi.  57 
Peroneus  longus,  anomalies  of,  vi. 

57 
Peroneus  quartus,  vi.  57 
Peroneus  quinti  digiti,  vi.  57 
Peroneus  t^rtius,  anomalies  of,  vi. 

57 
Peronine,  vi.  578 
Peronosporales,  iv.  279 
Peropus,  vii.  714 
Peroxide  of  hydrogen,  i  v.  786 

as  a  disinfectant,  i.  688 
Perry  Springs,  vi.  574 
Persea  gratissima,  i.  191 
Persecution,  senile,  v.  114;  and  see 

Irutanity,  senile 
Persimmon,  vi.  574 
Persodine,  vi.  574 
Person,  disinfection  of  the,  iii.  497 
Personal  history  in  life  insurance, 

V.  510 
Personality,  alterations  of,  in  in- 
sanity, V.  50 
Perspiration,    vii.    217;    and    see 
Stceat 
action  of  cocaine  on  the  secretion 

of,  iii.  158 
in  insanity,  v.  58 
Persulphates,  vi.  574 
Pertussis,  viii.  806 ;  and  see  Whoop- 

ing-eaugh 
Peru,  balsam  of,  i.  724 

Pharmacopceia  in,  vi.  586 
Peruscabin,  vi.  574 
Peruvian  bark,  iii.  88 
Pes  gigas,  vi.  574 
planus,  iv.  204 
Pessaries,  viii.  81 

stem,  viii.  82 
Pestilence,  ii.  504 
PetechisB,  iii.  278;  vi.  575 
in  haemophilia,  iv.  478 
Petit  mal,  iii.  845 
Petit's  fracture  box,  iv.  255 

tourniquet,  i.  289 
Petri  dish,  viii.  427 
Petri's  sand  filter  for  air  analysis, 

viii.  447 
Petrifaction,  vi.  575 
Petrifying  infiltration,  vi.  575 
Petrissage,  v.  694 
Petrolatum,  vi.  576 
liquidum,  vi.  576 
moUe,  vi.  576 
spissum,  vi.  576 
Petroleum  benzin  or  ether,  i.  744 

bums  from,  ii.  520 
Petropharyngeus  muscle,  vi.  47 
Petrosquamous   sinus,  anomalies 

of,  viii.  204 
Petrosulfol,  vi.  576 
Petrous  bone,  fracture  of,  effect  on 

hearing,  iii.  608 
Pettenkofer's  method  of  determin- 
ing COi  in  the  air,  vi.  160 
test  for  bile,  i.  754 

for  bile  acids,  viii.  50 
theory  of  the  spread  of  cholera, 
viii.  859 

Vol.  viii.— 55 


Peumus  boldus,  ii.  114 

Peyer*s  patches,  histology  of,  v. 

186 
Pezizales,  iv.  281 
Pfeiffer's  bacillus,  v.  13 

blood  agar,  viii.  412 

reaction,  i.  716 
PfiUger's  law  of  contraction,  iii. 

770 
PhsBOretin,  vi.  974 
Phagedesna,  hospital,  iv.  807 
Phagmesis,  i.  606 
Phagocjrtes,  ii.  81 
Phagocytosis,  ii.  81 ;  vi.  576 
Phalangeal  joint,  arthritis  defor- 
mans of,  V.  276 

diseases  of,  v.  276 

dislocation  of,  iii.  528,  580 

drainage  of,  v.  294 
Phalanges,  absence  of,  iv.  492 

deflections  of,  iv.  497 

fracture  of.  iv.  264,  269 

supernumerary,  iv.  494 
PhaUales,  iv.  286 
Phantom  tumors,  vi.  778 
Pharaoh's  serpents,  poisoning  by, 

iv.  785 
Pharmacology,  calorimetry  in,  ii. 

570 
Pharmacopoeia,  vi.  580 

Argentine,  vi.  581 

Austrian,  vi.  581 

Belgian,  vi.  581 

Bolivian,  vi.  582 

Brazilian,  vi.  582 

British,  vi.  582 

Central  American,  vi.  582 

Chilian,  vi.  582 

Chinese,  vi.  582 

Danish,  vi.  582 

Dutch,  vi.  585 

French,  vi.  588 

General  and    International,   vi. 
589 

Grerman,  vi.  588 

Greek,  vi.  584 

Haytian,  vi.  584 

history  of,  vi.  581 

Hungarian,  vi.  584 

Indian,  vi.  582 

in  Ecuador,  vi.  588 

in  Hawaiian  Islands,  vi.  584 

in  Paraguay,  vi.  585 

in  Peru,  vi.  585 

in  Uruguay,  vi.  586 

in  Venezuela,  vi.  586 

Italian,  vi.  584 

Japanese,  vi.  584 

Liberian,  vi.  585 

Mexican,  vi.  585 

Norwegian,  vi.  585 

Polish,  vi.  585 

Portuguese,  vi.  585 

precursors  of  the,  vi.  580 

Prussian,  vi.  588 

Russian,  vi.  585 

Spanish,  vi.  585 

Swedish,  vi.  586 

Swiss,  vi.  586 

Turkish,  vi.  586 

United  States,  vi.  586 

Universal,  vi.  589 
Pharyngeal    artery,  ascending, 

anomalies  of,  i.  627 
Pharyngeal  mycosis,  vi.  599 
Pharyngeal  nerves,  vii.  576 
Pharyngeal  plexus,  vii.  576 
Pharyngeal  tonsil,  vii.  828 


Pharyngitis,  acute  phlegmonous, 
vi.  593 

chronic  atrophic,  vi.  595 
follicular,  vi.  596 

diet  in,  iii.  456 

gangrenous,  vi.  590 

gouty,  vi.  590 

herpetic,  vi.  591 

infective,  vi.  590,  592 

in  the  exanthemata,  vi.  592 

lateralis,  vi.  595 

membranous,  vi.  591 

phlegmonous,  vi.  590 

rheumatic,  vi.  595 

septic,  vi.  592 

simple  acute,  vi.  590 
chronic,  vi.  594 

suppurative,  vi.  592 

syphilitic,  vi.  596 

tuberculous,  vi.  597 

ulcerative,  vi.  592 
Pharyngocele,  vi.  846 
Pharyngomycosis,  vii.  822 
Pharynx,  actinomycosis  of,  vi.  597 

adenoma  of,  vi.  602 

anaesthesia  of,  vi.  604 

angioma  of,  vi.  604 

anomalies  of  muscles  of,  vi.  47 

carcinoma  of,  vi.  602 

cystoma  of,  vi.  602 

deformities  of,  vi.  600 

diaphragm  of,  vi.  600 

diphtheria  of,  iii.  484 

diseases  of,  vi.  590 

erysipelas  of,  vi.  592 

fibroma  of,  vi.  608 

foreign  bodies  in,  i.  159;  vi.  591 

glanders  of,  vi.  598 

hyperesthesia  of,  vi.  605 

hypersecretion  of,  vi.  605 

inflammation  of,  vi.  590 ;  and  see 
Phalangitis 

lipoma  of,  vi.  604 

lymphatics  of,  v.  628 

malformations   and   deformities 
of,  vi.  600;  vii.  703 

measurements  of,  viii.  288 

medication  of,  v.  788 

membranous  diaphragm  of,  vL 
600 

neuroses  of,  vi.  604 

papilloma  of,  vi.  602 

panesthesia  of,  vi.  605 

paralysis  of,  vi.  605 

pemphigus  of,  vi.  591 

rheumatism  of,  vi.  591 

sarcoma  of,  vi.  604 

spasm  of  constrictors  of,  vi.  606 

stenosis  of,  vi.  600 

supernumerary  muscles  of,  vi.  47 

syphilitic  lesions  of,  vii.  628 

tumors  of,  vi.  602 

urticaria  of,  vi.  591 

wounds  of,  vi.  591 
Phelps'  machine  for  correction  of 
club-foot,  iv.  228 

operation  for  club-foot,  iv.  228 
for  harelip,  iv.  587 
Phenacetin,  vi.  606 

antipyretic  value  of,  vi.  608 

ethyl,  iv.  14 

methyl,  v.  781 
Phenaceturic  acid  in  urine,  viiL 

47 
Phenalgin,  vi.  607 
Phenazone,  i.  879 

relation  of,  to  phenacetin,  vi.  606 
Phenegol,  iii.  727 
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PhenocoU,  vi.  607 

antipyretic  value  of,  vi.  008 

liydrochloride,  vi.  607 

relation  to  phenacetin,  vi.  606 

salicylate,  vi.  607 
Phenol,  ii.  655 

eflfect  of,  on  body  temperature, 
ii.  571 

poisoning  by,  vi.  608 
Phenol-bismuth,  vi.  608 
Phenolphthalein,  vi.  608 
Phenols  in  urine,  viii.  43 
Phenol-sodium  sulforicinate,  vi. 

608 
Phenolsulfonate    of   copper,    iii. 

83^5 
Phenolsulphonates,  vii.  558 
Phenolsulphonic  acid,  vii.  558 
Phenop3rrin,  i.  379 
Phenosal,  vi.  609 
Phenosalyl,  vi.  609 
Phenosuccin,  vi.  609 
Phenylacetcunide,  i.  63 
Phenyl-acetic  acid,  vi.  609 

as  a  germicide,  ix.  331 
Phenylacr^lic  acid,  iii.  93 
Phenylamine,  i.  857 
Phenyl  benzamide,  i.  744 
Phenylhydrazine,  vi.  609 
Phenylhydrazine  levulinic  acid, 

vi.  609 
Phenylhydrazine  test  for  glucose 

in  urine,  viii.  40 
Phenyl  proprionic  acid,  iv.  881 

as  a  germicide,  iv.  881 
Phenyl  salicylic  acid,  vi.  609 
Phenyl-urethane,  iv.  17 
PhUadelphia,  Pa.,  vi.  609 

vc'liow  reverin,  viii.  588 
Philippines,  v.  688 
Phimosis,  vii.  173 

complicating  chancroid,   ii.   797 
gonorrlicva,  iv.  401 
Phlebectasia,  viii.  215 

of  the  retina,  vi.  955 
Phlebitis,  viii.  210 

complicating  otitis  media,  iii.  658 

gouorrha-al,  viii.  527 

in  thtf  uppiT  extremity,  i.  470 

syphilitic,  ii.  107:  viii  624 
Phleboliths,  viii.  214 
Phlebosclerosis,  ii.  105;  viii.  215 
Phlebothrombosis,  viii.  210 

purulenta,  viii.  211 
Phlebotomy,  ii.  71 
Phlegmasia  alba  dolens,  viii.  218 
Phlegmon,  vi.  610 

cervical,  dilTuse,  vi,  593 

gas,  iv.  308:  vi.  611 

gastric,  vi.  617 

of  the  axilla,  vi,  615 

of  the  fingers  and  hands,  vi.  615 

of  the  foot,  vi.  616 

of  the  larynx,  vi.  617 

of  the  neck,  vi.  593,  614 

of  the  (esopliagns,  vi.  017 

of  the  scalp,  vi.  614 

of  the  testicle,  vi.  616 

of  the  thoracic  wall,  vi.  616 

of  the  upi)er  arm,  vi.  615 

periproctal,  vi.  616 

subhyoid,  vi.  598 

sublingual,  vi.  593 

su!)maxillary,  vi.   614:    and  see 

Phlegmonous    pharyngitis,     vi. 
590 
acute,  vi.  598 


Phlobaphene,  iv.  786 
Phlogosin,  plomaTn,  vi.  791 
Phloridzin,  vi.  619 

glycosuria,  viii.  89 
Phloroglucin   test   for   formalde- 
hyde in  milli,  v.  841 
Phocomelus,  iv.  492 
Phoenix  dactylifera,  iii.  852 
Phonation,  v.  452 

function  of  tlie  nose  in,  vi.  106 
of  the  vocal  bands  in,  v.  461 

physiology  of,  v.  452 

respiratory  movements  in,  v.  452 
Phoradendron  flavescens,  v.  571 
Phosote,  vi.  620 
Phosphates,  creosote,  vi.  620 

in  tlie  urine,  viii.  55 

soluble  ferric,  v.  227 
Phosphatol,  vi.  620 
Phosphide,  zinc.  vi.  622 ;  viii.  889 
Phosphine,  poisoning  by,  vi.  628 
Phosphorated  oil,  vi.  621 
Phosphoric  acid,  vi.  620 

diluted,  vi.  620 

in  the  urine,  viii.  55 
Phosphoridrosis,  vi.  620 
Phosphorus,  vi.  620 

clinical  tests  for,  vi.  626 

effect  of,  on  fcptus,  vi.  279 
on  workers  in,  vi.  826    • 

necrosis  from,  v.  254:  vi.  428,  626 

poisoning  by,  vi.  622 

properties,  vi.  620 

tlierapeutics,  vi.  621 
Phosphorus,    poisoning   by,   vi. 
622 

acute,  vi.  628 

antidotes,  vi.  624 

chronic,  vi.  624 

fatal  dose,  vi.  628 

post-mortem  appearances,  i.  668 ; 
vi.  624 

prophylaxis,  vi.  624 

symptoms,  vi.  623 

tests,  vi.  626 
Phosphorylquinine,  vi.  827 
Photographs,  copyright  of,  iii.  282 
Photography  for  recording  scolio- 
sis, V.  462 
Photomicrography,  vi.  626 
Pho  top  tome  ters,  vi.  393 
Photoptometry,  vi.  392 
Phototherapy,    vi.    991 :    and   sec 

Ariinothcraitfj,  and  Hoeittytn  rays 
Photoxylin,  vi.  630 
Phrenic  nerve,  vi.  630:  vii.  752 

anatomy,  vi.  630 

pathology  of.  vi.  631 

relations,  vi.  631 

surface  markings,  vi.  191 
Phrenic  plexus,  vii.  578 
Phrenograph,  vi.  950 
Phrynin,  ii.  703 
Phrynus,  v.  159 

lunatus,  V.   159 
Phthiriasis  of  the  eyelids,  iv.  119 
Phthirius  inguinalis,  v.  157 
Phthisis,   V.    601 ;   and   see  Lungs, 
tiibetrnlosis  of 

climate  suitai)le  for,  iv.  565 

dyspno'a  in.  iii.  580 

tibroid,  vi.  675 

health  resorts  for,  iv.  565 

miners',  v.  594 

occupation  as  an  etiological  fac- 
tor in.  vi.  317,  319 

pulmonary,  v.  601 
acutej  V.  601 


Phthisis,  pulmonary  chroDic.  v.  601 
climato- therapy  of  Colorado 

Springs,  iii.  222 
cold  in,  iii.  195 
subacute,  V.  601 
stonecutters',  v.  594 
treatment  of,  at  Falkenstein,  It. 
182 
Phycomycetes,  iv.  277,  278 

ordei-s  of,  iv.  278 
Phydippus  tripunctatus,  v.  160 
Phylaxins,  iii.  844 
Phymatorhusin  in  urine,  viii.  51 
Physaloptera  caucasica,  vi.  222 
Physeter  macrocephalus,  vii.  277 
Physical   examination,    vi.    181, 

845 
Physical    measurements,    see 
Hatal  hygiene t  and  ItecruiU,  exami- 
nation of 
Physicians,  collecting  fees  of,  iv. 
140 
relation  of,  to  the  law,  viii.  617 
relative  number  of,  as  compared 
with  existing  populations,  viii 
621 
responsibility  of,  v.  682 
Physiological  selection  in  evolu- 
tion, iv.  33 
Physiological  status,  modifying 

dosage,  iii.  551 
Physiology,  see  Bi^Aogy 
Physostigma,  ii.  548 
venenosum,  ii.  548 
Physostigmine,  ii.  549 
as  a  myotic,  vi.  71 
salicylate,  ii.  549 
sulpliate,  ii.  549 
Physosterin,  ii.  548 
Phytobdella  Meyeri,  iv.  702 
Phytolacca,  vi.  727 
decandra,  vi.  727 
poisonous,  vi.  700 
Phytolaccic  acid,  vi.  728 
Phytolaccin,  vi.  728 
Phytolaccine,  vi.  728 
Phytoparasites,  vi.  500 
Pia,  cerebral,  ii.  213 
spinal,  vii.  299 
veins  of,  ii.  255 
Pialyn,  see  Sieapsin 
Picea  succinifera,  i.  208 
Pichi,  vi.  631 
Pico,  ii.  828 
Picque,  ii.  828 
Picradonidin,  i.  127 
Picreena  excelsa,  vi.  826 

Vellozii,  ii.  706 
Picramnine,  ii.  706 
Picrasma  excelsa,  vi.  826 
Picrasmin,  alpha,  vi.  826 

beta,  vi.  826 
Picrates,  as  explosives,  vii.  910 
Picric  acid,  vi.  632 

germicidal  action  of,  iv.  835 
Picrol,  vi.  633 
Picropodophyllin,  vi.  689 
Picrotoxin,  iii.  162;  vi.  638 

effect  of,  on  body  temperature, 

ii.  571 
poisoning  by,  iii.  162 
Piedmont     white     Sulphur 

Springs,  vi.  633 
Piedra,  vi.  633 
Pieris  mariana,  poisonous  plant, 

vi.  707 
Pigeon-chest,  ii.  810 
Pigeon-heart,  ii.  810 
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Plieoocoll« 
Placenta* 


Pigeon- toe,  iv.  214 
Pigmentary  degeneration,  iii.  395 
of  tlie  neurones,  vi.  262 

deposits,  iii.  397 

infiltration,  iii.  397 
Pigmentation  caused  by  drugs,  iii. 
422 

of  tiie  bronchial  glands,  v.  588 

of  the  chorion,  iii.  57 

of  the  lymph  nodes,  v.  660 

of  the  placenta,  vi.  651 
Pigmented  epithelium,  iii.  856 
Pigments,  iii.  223 ;  vi.  634 

absence  of,  vi.  635 

autochthonous,  vi.  634 

containing  arsenic,  poisoning  by, 
viii.  347 

deposit  of,  iii.  397 

extrinsic,  vi.  635 

hsematogenous,  vi.  635 

hepatogenous,  vi.  634 

infiltration  of,  iii.  397 

in  tattooing,  vi.  635 

in  the  choroid,  iii.  63 

in  the  urine,  viii.  50 

intrinsic,  vi.  634 

malarial,  vi.  635 

pathological,  vi.  634 
varieties  of,  vi.  634 

produced  by  Imcteria,  i.  688 

respiratory,  iii.  223 
Pigne,  ii.  ?28 
Pigue,  ii.  828 
Piles,  see  lleinoi^hoids 
Pills,  V.  737 

asafoetida,  i.  562 

Blancard's,  v.  225 

Blaud's,  V.  223 

blue,  V.  750 

chalybeate,  v.  223 

compound  antimony,  i.  375 
cathartic,  iii.  201 
rhubarb,  i.  194 

Ladv  Webster's,  v.  470 

of  aloes,  i.  194 

and  asafoetida,  i.  194,  562 
and  iron,  i.  194 
and  mastich,  i.  194;  v.  700 
and  myrrh,  i.  194;  vi.  85 

of  carbonate  of  iron,  v.  223 

of  iodide  of  iron.  v.  225 

of  opium,  vi.  386 

of  phosphorus,  vi.  621 

Plummer's,  i.  375 

rhubarb,  iv.  974 

Vallet's  ferruginous,  v.  223 
Pilobolus,  iv.  278 
Pilocarpidine,  v.  240 
Pilocarpine,  v.  239,  240 

as  a  diaphoretic,  iii.  433 

as  a  myotic,  vi.  71 

as  an  expectorant,  iv.  50 

hypodermatic  use  of,  iv.  820 
PilociEurpus,  v.  239;  and  sec  Jdbo- 
raiidi 

jaborandi.  v.  239 

microphyllus,  v.  239 

pennatifolius.  v.  239 

aelloanus,  v.  239 

spicatus,  V.  239 

trochylophus,  v.  239 
Pilomotor  nerves,  vii.  587 
Pimenta,  i.  192 

officinalis,  i.  192 
Pimpinella  anisum,  i.  357 

magna,  ii.  517 

saxifraga,  ii.  517 
Pimples,  i.  75 


operation  for  deviated  nasal 
septum,  vi.  126 
PinacesB,  poisonous  plants  of,  vi. 

695 
<<  Pince  de  homard,"  iv.  492 
Pine    family,    see    Pinacea,    and 

Conifera 
Pine  Lawn  Spring,  vi.  636 
Pineal  body,  ii.  166 
Pinehurst,  vi.  636 
PinguecxUa,  iii.  247 
Pinkroot,  vi.  636 
Pinna,  i.  615 
Pinta,  vi.  637 
Pinus,  vii.  638,  913 

abies,  vi.  689 

canadensis,  vi.  639 

palustris,  vii.  638,  913 

picea,  vi.  639 
Pin  worm,  i.  363 
Piorkowski's  urine  gelatin,  viii. 

416 
Pioxanthose,  vi.  790 
Piper,  vi.  552 

album,  vi.  552 

angustifolium,  v.  713 

betle,  vi.  552 

cubeba,  iii.  337 

longum,  vi.  552 

methysticum,  v.  301 

nigrum,  vi.  552 

ofncinarum,  vi.  552 
Piperazin,  vi.  638 

quinate,  vii.  214 
Piper  in,  vi.  552 
Piperonal,  vi.  638 
Pipette,  blood,  Novy 's.  viii.  874. 
of  Latapie,  viii.  374 

Pasteur's,  viii.  386 
Pipirine,  v.  301 
Pipsissewa,  vi.  638 
Piptocephalis,  iv.  278 
Pirate  bugs,  v.  161 
Pirogoff  s  amputation,  i.  259 
Piscidia,  iii.  550 

erythrina,  iii.  550 
Piscidin,  iii.  550 
Pisiuncinatus  muscle,  vi.  55 
Pistache  nuts,  v.  700 
Pistacia  leutiscus,  v.  699 

nuts,  V.  700 

vera,  V.  700 
Pistols,  iv.  428;  and  see   GunsJiot 

wounds 
Pitch,  vii.  639 

black,  vii.  913;  and  see  Turpen- 
tine 

Burgundy,  vi.  639 

Canada,  vi.  689 

hemlock,  vi.  639 

naval,  vii.  639 
Pituitary  gland,  ii.  166;  vi.  639 

anatomy,  vi.  639 

effect  of  removal  of,  vi.  418 
on  metabolism,  v,  776 

embryology,  vi.  640 

function  of,  vi.  413 

histology,  vi.  639 

pathology,  vi.  640 

physiology,  vi.  641 

secretion  of,  vii.  103 

therapeutics  of,  vi.  413 
Pituri,  iii.  562 
Piturine,  iii.  562 
Pityozylon  succiniferum,  i.  208 
Pityriasis,  vi.  642 

alba  of  external  auditory  canal, 
iii.  616 


Pityriasis,    caused   by   potassium 
bichromate,  iii.  422 
pilaris,  v.  307 ;  and  see  Keratans 

pilaris 
rosea,  viii.  623 
rubra,  viii.  623 

diagnosed  from  eczema,  iii. 

715 
pilaris,    v.     507;     and    see 
Lichen  ruber  acuminatum, 
V.  507 
pilaris,  diagnosed  from  ec- 
zema, iii.  714 
tabescentium,  vii.  88 
versicolor,    vii.    783;    and    see 
Tinea  versicolor 
Pix  burgundica,  vi.  639 
canadensis,  vi.  639 
liquida.  vi.  638 

as  an  expectorant,  iv.  51 
navalis,  vi.  639 
Pixol,  vi.  642 
Placenta,  vi.  642 

abnormalities  of  site  of,  vi.  650 
adhesions  of,  vi.  651 
anatomy  of,  vi.  642 
anomalies  of   development,  vi, 
649 
in  form,  vi.  648 
apoplexy  of,  vi.  650 
atrophy  of,  iii.  56;  vi.  651 
battledore,  vi.  644,  650 
biloba,  vi.  649 
bipartita,  vi.  648,  649 
blood  of,  ii.  37 
calcification  of,  vi.  651 
changes  in,  after    abortion,  vi. 
651 
after  death  of  the  fcBtus,  vi. 
651 
circulatory  disturbances  in,  vi. 

650 
circumvallata,  vi.  650 
cloudy  swelling  of,  iii.  56 
Crede's    method    of  expressing 

the,  V.  389 
cysts  of,  vi.  652 
delivery  of,  v.  389 
detachment  of,  vi.  651 
development  of,  vi.  645 
dimidiata.  vi.  648,  649 
duplex,  vi.  648,  649 
fatty  degeneration  of,  vi.  651 
fenestrata,  vi.  649 
gonorrhoea!  inflammation  of,  vi. 

651 
hemorrhage  of,  iii.  53;  vi.  650 
hyaline  (legenerati(m  of,  vi.  651 
hydropic  degeneration  of,  iii.  57 
hyperemia  of,  iii.  53 
hypertrophy  of,  vi,  651 
in  extra-uterine  pregnancy,  iv. 

58 
infarction  of,  iii.  54 
inflammation  of,  iii.  58;  and  see 

Placentitis 
in  twins,  vi.  649 
marginata,  vi.  650 
membranacea,  vi.  648,  650 
multiloba,  vi.  649 
necrosis  oif,  vi.  651 
oedema  of,  iii.  53;  vi,  650 
pathology  of,  vi.  649 
panduraformis,  vi.  649 
pigmentation  of,  vi.  651 
polyps  of,  vi.  651 
praevia,  vi.  650,  652 
progressive  changes  in,  iii.  57 
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Pneumonia,    lobar,    infantile,  vi. 

Poisoning  by  cyanids,  iv.  781 
by  daturin,  i.  610 

Poisonous  herbage,  vi.  705 

©82 

insects,  v.  158 

occupation  as  an  etiological 

by  digitalis,  iii.  478 

plants,  iii.  425;  vi.  698 

factor  in,  vi.  819 

by  fish,  iv.  188 

reptiles,  vi.  708 

lobular,  vi.  671 

by  food,  iv.  183 

roots,  vi.  702 

infantile,  vi.  684 

by  formaldehyde,  iv.  245 

seeds,  vi.  699 

of  infants,  vi.  682 

by  gelsemium,  iv.  315 

Poisons,  V.  718;  and  see  also  i\^ 

pharyngitis  in,  vi.  SQ3 

by  hellebore,  iv.  626 

soning 

scoopers*,  v.  594 

by  hemlock,  viii.  477 

absorption  of,  vi.  719 

sputum  in,  vii.  438 

by  honey,  iv.  788 

and  distribution  of,  in  both 

tuberculous,  vii.  900 

by  hydrochloric  acid,  i.  71 

acute  and  chronic  cases, 

Pneumonitis,    vi.    676;    and    see 

by  hydrocyanic  acid,  iv.  781 

vi.  722 

Pneumonia,  lobar 

by  ice  creams,  iv.  189 

actions  of,  vi.  719 

Pneumokoniosis,  v.  594 

by  illuminating  gas,  ii.  665 

advertisement  and  sale  of,  vi.  690 

occupation  as  an  etiological  fac- 

by iodine,  v.  205 

atrophic,  i.  610 

tor  in,  vi.  819 

by  iodoform,  v.  208 

bacterial,  vii.  781 

sputum  in,  vii.  488 

by  iron.  v.  281 ;  viii.  560 

chemical  examination  for,  vi.  721 

Pneumopericardium,  vi.  568 

by  iervine,  iv.  626 
by  lead,  v.  478 

circumstances  modifying  the  ab- 
sorption ot  vi.  722 

Pneumothorax,  v.  597;  vi.  667 

double,  V.  598 

by  lysol,  v.  670 

classification  of,  vi.  719 

dyspncea  in,  iii.  580 

by  manganese,  v.  687 

for  legal  uses,  vi.  691 

Poaya,  v.  210 

by  meat,  iv.  185 

cutaneous,  vi.  695 

Poda^a,  iv.  405;  and  see  G<ntt 

by  mercur-ammonium  chloride. 

definition,  vi.  690,  718 

Podophyllic  acid,  vi.  689 

V.  758 

disposition  of,  after  absorption, 

Podophyllin,  vi.  689 

by  mercury,  v.  756 

vi.  723 

as  a  cholagogue,  iii.  81 

by  methyl  alcohol,  v.  781 

effect  of,  cm  the  fa?tus,  vi.  279 

as  a  laxative,  v.  470 

by  milk,  iv.  188;  v.  835 

on  the  nails,  vi.  97 

Podophylloquercetin,  vi.  689 

by  mineral  acids,  i.  69 

on  the  neurones,  vi.  268 

Podophyllotoxin,  vi.  689,  690 

by  molluscs,  iv.  189 

elimination  of,  vi.  720 

as  a  laxative,  v.  470 

by  mussels,  iv.  189 

food,  iv.  183 

Podophyllum,  vi.  688 

by  nicotine,  vii.  788 

idiosyncrasy,  iv.  842 

as  a  purgative,  vi.  818 

by  nitric  acid,  i.  70 

industrial,  vi.  825 

peltatum,  vi.  868 

by  nutmeg,  vi.  307 

in  the  etiology  of  insanity,  v.  84 
irritant,  vi.  719 

Pogostemon  Hcyncanus,  vi.  517 

by  nux  vomica,  vii.  548 

patchouli,  vi.  517 

by  opium,  vi.  887 

legal  definition  of,  vi.  690 

suavis,  vi.  517 

by  oxalic  acid,  vi.  452 

neurotic,  vi.  719 

Points,  far,  iv.  94 

by  phenol,  ii.  659;  vi.  608 

of  the  gastrointestinal  tract,  L 

near,  iv.  94 

by  phosphine,  vi.  623 

643 

nodal,  iv.  88 

by  phosphorus,  vi.  622 

of  the  urine,  i.  645 

principal,  iv.  87 

by  picrotoxin,  iii.  162 

post-mortem  imbibition  of,   vi. 

Poison,  arrow,  vii.  541 

by  potassium  bichromate,  iii.  70 

727 

ash,  iii.  425 

chlorate,  iii.  1 

tolerance  for,  iv.  842 

elder,  iii.  425 

by  quinine,  vi.  827 

vegetable,  haemolysis  by,  viii.  536 

hemlock,  iii.  288 

by  santonin,  vii.  80 

Poke  root  and  berry,  vi.  727 

ivy.  iii.  424;  v.  289;  vi.  695 
milk,  V.  823 

by  silver;  see  Argyria 

poisonous,  vi.  700,  702 

by  snails,  viii.  567 

Poland,  Pharmacopcpia  in,  vi.  585 

nut,  vi.  307 

by  snake- bite;   see  Snakes^  poi- 

Poland Springs,  vi.  728 

oak.  iii.  424;  v.  239;  vi.  695 

sonous 

Polarimeter,  vi.  729 

sumach,  iii.  425 

by  strychnine,  vii.  548 

clinic^il  applications  of,  vi.  780 

Poisoning  by  alum,  1.  206 

by  sulphonal,  vii.  560 

Trfindolt-Lippich's,  vi.  729 

by  aconite,  i.  84 

by  svnthetic  products,  vii.  602 

von  Fleischl's,  vi.  730 

by  ammonia,  i.  216 

by  thallium,  vii.  781 

Polarimetry,  vi.  728 

by  arsenic,  viii.  366,  8T0 

by  tin,  vii.  786 

clinical  applications  of,  vi.  780 

by  arsiue,  viii.  372 

by  tobacco,  vii.  788,  789 

Polariscope,  determination  of  lac- 

by  atropine,  i.  610 

by  vegetables,  iv.  189 

lose  by,  V.  828 

by  belladonna,  i.  610 

by  veratroidine,  iv.  625 

of  glucose  in  the  urine  by. 

by  bismuth,  i.  761 

by  water  gas,  viii.  292 

viii.  40 

by  bromine,  ii.  487 

by  zinc.  viii.  889 

Polarized  light,  vi.  728 

by  cadmium,  ii.  541 

chemical     examination  of    the 

Polarizer,  vi.  729 

by  camphor,  viii.  410 

body  in  cases  of,  vi.  692,  721 

Polenta,  toxic  effect  of ;  see  Pellagra 

by  cantharides,  viii.  411 

counsels  and  cautions  relative  to. 

Poliomyelitis,  anterior,  acute  and 

by  cantharidin,  viii.  411 

vi.  692 

subacute,  vii.  361 

by  carbolic  acid.  ii.  658 

diagnosis  of,  vi.  720 

causing  paraplegia,  vi.  498 

by  carbon  dioxide,  ii.  660 

in  reference  to  the  distinction  of 

diagnosis,  vii.  368 

by  carbon  monoxide,  ii.  668 

degrees  in  murder,  vi.  691 

differential  diagnosis,  vii.  369 

by  cheese,  iv.  189 

legal  aspects  of  the  subject,  vi. 

etiology,  vii.  364 

by  cherry-laurel  water,  iv.  785 

690 

hand  in,  iv.  531 

by  chloral  hydrate,  ii.  837 

physician's  legal  duty  in  cases 

pathology,  vii.  362 

by  chlorates,  iii.  1 

of,  vi.  691,  692 

symptomatology,  vii.  364 

by  chromium,  iii.  70 

post-mortem  examinations  for,  i. 

treatment,  vii.  370 

by  cicuta,  vi.  702 

660:  vi.  720 

Poliomyelitis ,     anterior,     in 

by  coal  gas,  ii.  663 

statistics  of,  vi.  718 

adults,  vii.  371 

by  cocaine,  i.  2*^9;  iii.  160 

suicidal,  vi.  679 

Poliomvelitis,  anterior,  subacute 
and  chronic,  vii.  371 

by  cocculus  indicus,  iii.  162 

treatment  of,  vi.  720 

by  colchicum,  iii.  192 

use  of  emetics  in.  iii.  812 

Polistes,  V.  168 

by  coniuni,  viii.  477 

Poisonous  barks,  vi.  702 

pallipes,  V.  168 

by  copper,  iii.  279 

fruits,  vi.  699 

Politzer's  apparatus    for  inflating 

by  crejisote,  iii.  328 

fungi,  iv.  275 

middle  ear,  iii.  665 
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Politzer'8  metallic  Iiorn,  iii.  682 

moditlcation  of  Toyubee's  artifi- 
cial tvmpauic  menibrane,  iii. 
631 
Polonium,  viii.  549 
Polyarthritis    chronica  villosa, 

i.  549 
Polyaxone,  vi.  285 
Polycheiria,  iv.  498 
Polychroit,  vii.  3 
Polychromasia,  vi.  730 
Polychromatophilia,  vi.  730 
Polyclonia,  vi.  492 
Polycoria,  v.  217 
Polycythesmia,  vi.  780 
Bolydact^^lism,  iv.  493 
Polyformin,  insoluble,  iv.  246:  vi. 
730 

soluble,  iv.  246;  vi.  780 
Poly^ala  la ti folia,  vii.  113 

senega,  vii.  113 
Polygalic  acid,  vii.  114 
Polygonum  biatorta,  i.  762 
Polygraph,  the  cliuical,  vii.  285 
Poljrmastia,  ii.  471 ;  vii.  717 
Polymnia  uvedalia,  i.  788 
Pol3rmorphiam,  i.  682 
Pol3rmorphonuclear    leucocytes, 

phagocytic  actioa  of.  vi.  578 
Polymyositis,  primary  acute,  vi. 

81 
Polyneuritis,  vi.  256 ;  and  see  Mul- 

tiple  neuritU 
Polyorchism,  vii.  179 
Polypapilloma  tropicum,  viii.  819 
Polyphagia,  vii.  4& 
Polyphalangism,  iv.  494 
Polypi,  aural,  iii.  621 

in  the  auditory  meatus  in  chronic 
purulent  otitis,  iii.  689 

mucous,  of  the  intestine,  v.  187 

of  the  antrum  of  liighmore,  v. 
249 

of  the  conjunctiva,  iv.  108 

of  the   lachrymal   drainage  ap- 
paratus, iv.  116 

of  the  nose,  vi.  129 

of  the  uterus,  viii.  86 

placental,  vi.  651 ;  and  see  Syn- 
cytionui 

tubal,  a  cause  of  extra-uterine 
pregnancy,  iv.  54 
Polypodium,  iv.  148 
Polyporaceee,  iv.  285 
Polyporus  fonientarius,  vii.  481 

froiulosus,  iv.  285 

igniarius,  vii.  481 

officinalis,  L  138:  iv.  285 

sulfureus,  iv.  285 
Polysaccharides  in  the  urine,  viii. 

37 
Polysarcia,  i.  123 
Polysolvol,  vi.  731 
Polytrichia,  iv.  807 
Polyuria,  vi.  731 :  viii.  28 
Pomegranate,  vi.  732 

as  an  anthehnintic,  i.  362 

iMirk,  vi.  732 

liiul,  vi.  7:i2 
Pomelo,  iii.  127 
Pompholyx,  vi.  733 
Pomum  Adami,  vi.  189 
Ponce  de  Leon  Springs,  vi.  734 
Poncho  f(>rs«l(litTH,  v.  796 
Pond-lilies,  vi.  309 
Pons  and  medulla,  ii.    158:    and 
see  various  articles  under  Brain  in 
vol.  ii. 


Pons  and  medulla,  diseases  of  the, 
viii.  625 

lesions  in,  a  cause  of  hemiplegia, 
iv.  632 
diagnosis  of,  ii.  287 

nerve  centres  in,  ii.  291 

tumors  of,  ii.  442 
Popliteal  artery,  anomalies  of,  i. 
535 

compression  of,  i.  587 
Popliteal  l3rmphatic  glands,  v. 

634 
Popliteal  veins,  anomalies  of,  viii. 

207 
Popliteus  minor  muscle,  vi.  58 
Popliteus  muscle,  v.  482 

accessory,  vi.  58 

anomalies  of,  vi.  58 
Poppy,  vi.  388,  734 

black,  vi.  784 

Mexican,  i.  446 

red,  vi.  785 

white,  vi.  888 
Populus,  vii.  15 

balsaminifera,  vii.  15 

candicans,  vii.  15 
Porencephalus,  vii.  698 
Porocephalus,  i.  429 

moniliformis,  i.  429 
Porokeratosis,  vi.  785 
Porrigo,  vii.  86 
Porro's  operation,  ii.  544 
Portal  system,  anomalies  of  veins 

of,  viii.  207 
Porter,  i.  169 
Porter  Springs,  vi.  786 
Porteranthus  stipulatus,  v.  212 

trifoliatus,  v.  212 
Portiplexus,  ii.  140 
Portland,  Maine,  vi.  787 
Portland,  Oregon,  vi.  737 
Porto  Rico,  vi.  740 
Portsmouth,  N.  H.,  and  adjacent 

resorts,  vi.  738 
Portugal,  Pharmacopoeia  in,  vi.  585 
Position,  idea  of,  iii.  858 

in  artificial  respiration,  i.  559 

of  f(Ptus.  diagnosis  of,  v.  381,  886 

of  worlier,  effect  on  health,  vi. 
323 
Post-auricular  point,  vii.  229 
Postbrachium,  ii.  163 
Postcalcarine  fissure,  ii.  193 
Postcentral  fissure,  ii.  193 

gyre,  ii.  193 
Postcerebral  artery,  ii.  253 

branches  of,  ii.  254 
Postcerebral  veins,  ii.  259 
Postchoroid  arteries,  ii.  254 
Postcisterna,  ii.  217 
Postcommissure,  ii.  163 
Post  communicant  artery,  ii.  253 
Postcomual  vein,  ii.  257 
Postcribrum,  ii.  143.  164 
Postdural  artery,  ii.  250 
Posterior  commissure,  ii.  163 
Posterior  perforated  space,  ii.  164 
Postfontanel,  ii.  212 
Postforceps,  ii.  182 
Postfrontal  lobe,  ii.  1«7 
Postgeniculum,  ii.  164 
Posthalamic  arteries,  ii.  254 
Posthectomy,  iii.  1*^4 
Posthitis,  i.  722 
Posthypophysis,  ii.  105  1 

Postinsula,  ii.  11)3 
Post-mortem  examination,  i.  649: 
1       and  see  AuUfjmi^t  | 


Post-mortem  examination,  blood 

clot,  iv.  614 
Postoblongata,  ii.  154 
Postoperculum,  ii.  198 
Postparoccipital  fissure,  ii.  193 
Post-partum  hemorrhage,  v.  786 
Postspinal  fissure,  ii.  209 
*'  Postural "  treatment  of  consti- 
pation, iii.  268 
Posture,  as  cause  of  scoliosis,  v.  460 
effect  of,  upon  the  blood  press- 
ure in  veins,  iii.  702 
in  insanity,  v.  68 
of  patient,  importance  of,  in  ad- 
ministration of  chloroform  as 
an  ansesthetic,  iii.  1 1 
painful,  in  insanity,  v.  68 
Potain's  aspirator,  i.  579 

mixer,  ii.  41 
Potash,  caustic,  ii.  757;  vi.  748 
Potassa,  vi.  748 

caustic  action  of,  ii.  757 
cum  calce,  ii.  757 
sulphurata.  vii.  557 
Potassio-aluminum  sulphate,  L 

207 
Potassio-ferric  tartrate,  v.  226 
Potassium,  vi.  742 
acetate,  vi.  744 
and  sodium  tartrate,  vi.  744 
arsenite,  i.  524 
bicarbonate,  vi.  748 
bichromate,  iii.  70 

as  cause  of  pityriasis,  iii.  423 
eruptions  following  use  of, 
iii.  424 
binoxalate  of,  vi.  452 
bitartrate,  vi.  744 

as  a  purgative,  vi.  811 
bromide,  ii.  485 

toxicology  of,  vi.  746 
cantharidate  of,  ii.  651 
carbonate,  vi   748 

as  an  antidote,  i.  872 
poisoning  by,  v.  844 
chlorate,  vi.  745* 

influence  of.  upon  red  blood 

cells,  iii.  2 
fatal  dose  of,  iii.  2 
chloride,  toxicology  of.  vi.  746 
citrate,  vi.  743 

effervescent,  vi,  744 
compounds  used  in  medicine,  vi. 

742 
cyanide,  iii.  340 

disposition  of.  in  body,  after 

absorption,  vi.  723 
poisoning  from,  iii.  340;  iv. 

784 
prolongation  of  life  bv,  iv. 
781 
ferrocvanide  as  an  antidote,  i. 
373 
as  a  test  for  albumin  in  the 
urine,  viii.  31 
fluoride,  iv.  786 
general  medicinal  properties  of 

compounds  of,  vi.  742 
guaiacol-sulphonate,  iv.  425 
hydrate,  vi.  743 

poisoning  by,  v.  844 
hydroxide,  vi.  743 

poisoning  by,  v.  844 
hypophosphite,  iv.  824 
in  urine,  viii.  55 
iodide,  v.  202 

idiosyncrasy  for,  iv.  842 
use  of,  in  aneurism,  i.  278 
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Potassium,  iodohydrargyrate  of,  v. 
754 
myronate,  vi.  68 
nitrate,  vi.  745 
nitrite,  vi.  291 

oxychinoline  sulphonate,  ii.  885 
pennanganate,  v.  686 

as  a  deodorant,  iii.  412 
salts  as  diuretics,  iii.  544 
as  germicides,  iv.  885 
toxicology,  vi.  746 
sodium  tartrate,  vi.  744 
sulphate,  vi.  745 
tellurate,  vii.  668 
toxicology  of,  vi.  746 
Potato  culture,  Roux  tube  for,  viii. 

878 
Potato  fiemiily,  see  Solanaeem 
Potato  fruits,  poisonous,  vi.  699 
Potato  oil,  i.  169 

Potatoes  as  nutrient  medium  for 
bacteria,  viii.  878 
poisonous  plant,  vi.  705 
Potentilla,  tormentilla,  vi.  1000 
Potentite,  an  explosive,  vii.  910 
Potter's  asthma,  v.  594 
Pott's  disease,  vii.  894 
abscess  in,  vii.  896,  407 
and  hip  disease,  diagnosis,  vii. 

899 
awkwardness,  vii.  896 
complications,  vii.  407 
deformity  in,  vii.  896 
diagnosis,  vii.  898 
etiology,  vii.  895 
in  infancy,  vii.  899 
kyphosis  in,  v.  878 
pain  in,  vii.  895 
paralysis  in,  vii.  896,  409 
paraplegia  of,  vi.  498 
pathology,  vii.  894  * 

prognosis,  vii.  895,  406 
stiffness  in,  vii.  896 
symptoms,  vii.  895 
treatment,  vii.  401 

by  braces,  vii.  401,  408 

by  forcible  correction,  vii. 

409 
by  horizontal  fixation,  vii. 

402 
by  plaster  jackets,  vii.  404 
of  abscesses,  vii.  408 
of  paralysis  in,  vii.  409 
Pott's  fracture,  iv.  268 
Pouchet^s  bases,  ptomaTns,  vi.  791 
*<  Poudre  de  succession,"  viii.  846 
Poultices,  v.  788 

varieties,  v.  788 
Pound,  fixed  standard  of,  viii.  297 
varying  value  of,   in   different 
countries,  viii.  294 
Poupart's    ligament,    anatomical 

relations  of,  i.  3 
Poverty  as  a  cause  of  insanity,  v.  88 
Powder,  a  form  of  medicine,  v.  788 
antimonial,  i.  875 
compound  chalk,  ii.  552 
effervescing,  vi.  744 
of  chinosol,  ii.  885 
of  jalap,  V.  241 
morphine,  v.  864 
Dover's,  v.  212 

diaphoretic  action  of,  iii.  488 
fulminate,  iv.  480 
goa,  iii.  75 
gray,  v.  750 
insect,  v.  151 
James',  i.  875 


Powder,  milk,  v.  829 

of  ipecac  and  opium,  v.  212 ;  vi. 

Seidlitz,  vi.  744 
smokeless,  iv.  480 
Tully's,  v.  864 

Powder-burn,  iv.  441 

Powder  Springs,  vi.  747 

Powdered  opium,  vi.  886 

Powhatan   Lithia   and  Alum 
Springs,  vi.  747 

Pownal  Spring,  vi.  747 

Pozza's  method  of  extirpating  the 
urinary  bladder,  viii.  26 

Practice,  different  schools  of,  viii. 
617 
license  to,  iv.  46;  viii.  617 
State  requirements  for,  iv.  48 

Prague  method  of  extracting  foetal 
head,  vi.  814 

"  Prairie,"  U.  8.  training-ship,  ven- 
tilation of,  vi.  166 

Prayer  beads,  v.  260 

Preacher's  hand,  iv.  581 

Pre-auricular  point,  vii.  229 

Prebasal  veins,  ii.  257 

Prebrachium,  ii.  168 

Precentral  fissure,  ii.  198.  277 
gyre,  ii.  193 

Precerebellar  veins,  ii.  258 

Precerebral  artery,  ii.  251 
vein,  ii.  257 

Precipitated  sulphur,  vii.  561 
zinc  carbonate,  viii.  388 

Precommissure,  ii.  208 

Precommunicant  arterv,  ii.  251 

Precomual  veins,  ii.  258 

Precribrum,  ii.  148 

Precuneal  fissure,  ii.  198 
gjrre.  ii.  193 

Preoicrotic  wave  of  pulse,  vi.  798 

Predural  arteries,  ii.  250 

Prefontanel,  ii.  212 

Preforceps,  ii.  182 

Prefrontal  lobe,  ii.  187 

Pregeniculum,  ii.  164 

Pregnancy,  iv.  888 ;  and  see  Gesta- 
tion 
abdominal,  iv.  57 
albuminuria  in,  iv.  845 
auto-intoxications  of,  i.  646 
care  of  patient  during,  v.  880 
changes  of  heart  in,  ii.  464,  468 
chorea  in,  iii.  48 
circulatory  system,  disturbances 

of,  during,  iv.  840,  846 
constipation  durine,  iv.  846 
diagnosis  of,  iv.  841 ;  v.  881 
differential  diagnosis,  iv.  848 
directions  for  patients  during,  v. 

888 
duration  of,  iv.  843 
examination  in,  iv.  844 

of  urine  during,  i  v.  844 ;  v. 
880 
extra-uterine,   iv. '54;   and  see 

Extra- uteiine  pregnancy 
followed  by  blindness,  ii.  13 
hygiene  of,  iv.  844 
hyperemesis  of,  iv.  845 
kidney  of,  v.  888 
leucocytosis  during,  v.  491 
leucorrha?a  during,  v.  495 
management  of.  iv.  844 
menorrhagia  during,  v.  741 
mental  disturbance  of,  iv.  347 
modifications  caused  by,  iv.  338 
multiple,  iv.  841 


Pregnancy,  multiple,  diagnosis  of, 
V.848 
ovarian,  iv.  55;  vi.  484 
ovariotomy  during,  vi.  441 
pathology  of,  iv.  344 
pernicious  vomiting  of,  iv.  845 
signs  and  symptoms  of,  iv.  841 
spurious,  iv.  848 
surgical  operation    during,   iv. 

849 
toxaemia  of,  iv.  844 
traumatisms  during,  iv.  849 
tubal,  iv.  56 

vomiting  of,  iv.  845;  viii.  269 
with     hydramnios,     diagnosed 
from  ovarian  tumors,  vi.  489 
Prehypophysis,  ii.  165 
Preinsula,  li.  193 
Premature  infants,  vi.  747 

result  of  "  incubator  treatment " 
of,  Vi.  752 
Premature  labor,  induction  of, 
vi.  310.  629 
indications  for,  vi.  810 
method  of,  vi.  310 
Preoperculum,  ii.  198 
Preoptic  artery,  ii.  254 
Preparietal  branch  of  the  medi- 

cerebral  artery,  ii.  258 
Preparoccipital  fissure,  ii.  194 
Preperforant  arteries,  ii.  251 

veins,  ii.  257 
Prepuce,  concretions  of.  iii.  281 
condyloma  of,  iii.  237 
hypertrophy  of,  i.  722 
intfammation  of,  i.  722 
Presbsropia,  i.  56;  vi.  753 
Prescribing  by  weight  or  measure, 

viii.  301 
Prescription,  composing  of  a,  viii. 
629 
computing  of  amounts  in  a,  viii. 

629 
declensions  of  Latin  words  used 

in  a,  viii.  683 
expressing  of  a,  viii.  681 
measure  of  individual  doses,  viii. 

630 
weights  and  measures  in,  viii. 

801 
words  and  phrases  used  in  writ- 
ing a.  viii.  632 
Prescription  writing,  viii.  628 
Presentation  of  foetus,   diagnosis 

of,  V.  881,  886 
Preservalin,  iv.  246 
Preservation  of  milk,  v.  888 
Preservatives,  vi.  755 

detection  of,  in  milk,  v.  889 
use  of,  V.  727 
Preserving  of  tissues,  methods  of, 

iv.  706 
Pressure  a  cause  of  atrophy,  i.  608 
a  cause  of  malformations,  vii. 

670 
atmospheric,  an  element  of  cli- 
mate, iii.  141 
effect  of,  on  bacteria,  i.  685 
osmotic,  viii.  417 
to  stop  hemorrhage,  iv.  685 
Prestemal  muscle,  vi.  49 
Presystolic    mitral  murmur,  11. 

822 
Prevertebral   muscles,  anomalies 

of,  vi.  47 
Prickle  cells,  iii.  854 
Prickly  heat,  v.  791 
Pride-weed,  iv.  158 
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Frimary  wave  of  pulse,  vi.  798 

Prostate  gland,  concretions  in,  iii. 

Protoplasmic  movement  of  cells. 

Primitive  streak,  i.  440 

231 

ii.  762 

Primrose,  evening,  vi.  755 

corpora  amylacea  in,  iii.  295 

Protoplasmic  processes  of  nerve 

Prince's  pine,  vi.  638 

cyst«of,  iii.  351;  vi.  770 

cells,  vi.  238 

Prionidus  cristatus,  v.  162 

enlarged,  vi.  762 ;  and  see  Hi/per- 

Protoveratrine,  action  of,  upon  the 

Prism,  Nicol's,  vi.  728 

trophy 

Jieart.  ii.  691 

Proamnion,  vi.  755 

castration  for,  ii.  711 
enucleation  of,  vi.  769 

Prot02oa,  i.  721;  viii.  684 

Probability,  definition  of,  viii.  185 

classification,  viii.  635 

tlieorj'  of.  viii.  185 

hypertrophy  of,  vi.  762 

in  naaal  cavities,  vi.  142 

Probang,  vii.  476 

complications,  vi.  764 

in  relation  to  disease,  viii.  448,  686 

Probe    for    dilating    strictures    of 

condition  of  the  urine  in,  vi. 

in  scarlet  fever,  viii.  548 

lachrymal  duct,  v.  399 

763 

staining  of,  viii.  439.  440 

Gorffet,  viii.  24 
uterine,  iv.  465 

cystoscopc   in  examination 

Protozoal  infection,  iii.  416;  viii. 

of,  iii.  846 

448 

Processes,  axis-cylinder,  vi.  238 

diagnosis,  vi.  765 
etiology,  vi.  762 

Prune,  vi.  771 

ciliary,  iv.  74 

Prunella,  v.  879 

protoplasmic,  vi.  233 

heematuria  in,  vi.  764 

Prunus  amygdalus  amara,  i.  192 

Procidentia  uteri,  viii.  83 

natural  history,  vi.  762 

dulcis,  i.  192 

Proctotomy,  i.  898 
Professional  neuroses,  iv.  528 

opemtive  treatment  of,  vi. 

domestica,  vi.  771 

768 

Juliana,  vi.  771 

Professors,  brains  of,  should  be  ex- 

pathology, vi.  762 
physical    examination,    vi. 

laurocerasus,  i.  787 

amined,  ii.  206 

serotina,  ii.  808 

Progressive   bulbar     paralysis, 

764 

virginiana,  ii.  808 

viii.  625 

symptomatology,  vi.  768 

Prurigo,  vi.  771 

acute  type,  viii.  626 

treatment,  vi.  766 

ferox,  vi.  771 

apoplectiform  type,  viii.  696 

vesical    calculus    resulting 

Hebra's,  vi.  771 

diagnosis,  viii.  626 

from,  vi.  764 

mitis,  vi.  771 

familial  type,  viii.  626 

inflammation  of,   vi.   757;   and 

Pruritus,  vi.  771 

hereditary  type,  viii.  626 

see  l*rontatit%» 

sestivalis,  vi.  772 

pathology,  viii.  626 
prognosis,  viii.  626 

injuries  and  wounds  of.  vi.  757 

ani,  i.  405 

malformations  of,  vi.  757 

hiemalis,  vi.  772 

symptomatology,  viii.  625 

myoma  of,  vi.  76,  770 

in  jaundice,  v.  246 

treatment,  viii.  626 

physiology  of,  vi.  757 

local,  vi.  772 

Progressive   general   paralysis, 

diagnosed  from  brain  tumor,  li.  449 

sarcoma  of,  vi.  770 

of  the  auricle,  iii.  607 

tuberculosis  of,  vi.  770 

puerperal,  viii.  162 

Progressive   muscular  atrophy, 
characteristic  appearance  of  hand 

tumors  of.  vi.  769 

senile,  vi.  772 

Prostatic  plexus,  vii.  579 

universalis,  vi.  772 

in,  iv.  581 

Prostatitis,  vi.  757 

vulvae,  viii.  162 

Progressive  muscular  dystrophy. 

acute,  vi.  757 

during  pregnancy,  iv.  847 

vi.  28 

chronic,  vi.  759 

Prussia,  Pharmacopoeia  of,  vi.  588 

Projectiles,  iv.  428 

complicating  gonorrhoea,  iv.  401 

Prussian  blue,  iii.  840 

deformation  of,  iv.  488 

Prosthesis,  see  Artificial  limbs,  v. 

Prussic  acid,  iv.  780:  and  see  By- 

explosive  effect  of,  iv.  432 

513 

droeyanie  and 

heat  imparteci  to,  iv.  439 

Prostitution,  regulation  of,  ii.  611 

Scheele's,  iv.  780 

impact  of,  iv.  432 

Prostration,  nervous,  see  Neuras- 

Pryor's  hysterectomy  forceps,  iv. 

lodgment  of.  iv,  441 

thenia 

829 

mechanics  of,  iv.  430 

Protagon,  ii.  227 

operating-table,  iv.  828 

mortality  from.  iv.  443 

Protan,  vi.  771 

operation  for  cancer  of  the  cer- 

poisonous intluencf  of.  iv.  441 

Protargol,  iii.  242;  vii.  216 

vix  uteri,  viii.  92 

shape  an<l  drnsity  of,  iv.  430 

for  ophthalmia  neonatorum,  iii. 

retracting  director,  iv.  829 

velocity  of,  iv.  480 

242 

trowel  anterior  retractor,  iv.  829 

woiuids  i)ro<luc('d  !)y.  iv.  431 

Proteid  degeneration  of  muscle. 

Psammoma  of  tlic  optic  nerve,  iv. 

Prolapse  of  th<>  limbs  in  labor,  v.  893 

vi.  28 

113 

of  the  ovary,  vi.  432 

Proteid  diet,  i.  176 

Pseudaconitine,  i.  84 

of  tiic  rectum,  i.  392 

eflfect  on  metabolism,  v.  769 

Pseudarthrosis,  iv.  252 

of  the  uterus,  viii.  H3 

Proteids,   action  of    pepsin  on,  iii. 

Pseudo-acardius,  vii.  679 

Prolapsus  cerebri,  ii.  283:  iv.  561 

473 

Pseudo-album inuria,  viii.  30 

liii^uje.  vii.  794 

of  trypsin  on,  iii.  474 

Pseudo- angina,  sec  Angina,  false, 

Proliferation  cysts,  iii.  348 

bacterial,  i.  684 

iv.  600 

Pronation  and  supination  of  the 

defensive,  iii.  844 

Pseudo-ankle  clonus,  vi.  875 

forearni,  ill.  740 

in  fivces,  iv.  129 

Pseudocele,  ii.  184 

Pronator  pedis  muscle,  vi.  58 

in  milk.  v.  821 

Pseudocephalocele,  ii.  237 

Pronator  quadratus   muscle. 

origin  of,  v.  819 

Pseudocroup,  v.  410 

iinoimilics  of.  vi.  54 

katabolism  of.  v.  764 

Pseudocyesis,  iv.  343 

Pronator      radii     teres    muscle. 

otTensive,  iii.  534 

Pseudocysts    of    the    periosteum. 

anniiiiilii'H  (if,  vi.  58 

of  plasma,  ii.  35 

vi.  570 

Propeptonuria  in  insanity,  v.  40 

Proteinochrome,  vii.  d>^ 

Pseudodiphtheria  bacillus,  i.  697 

Prophases,  ii   7(M 

Proteinochromog^n,  vii.  886 

Pseudo^lioma,  viii.  266 
Pseudohermaphroditism,      femi- 

Propylamin, vi.  757:  vii.  881 

Proteolytic  enzymes,  iii.  842 

pionmY!!,  vi.  7H5 

Proteoses,    etTect    of,    upon    body 

nine,  vii.  713 

Prosecretin,  vii.  IK) 

temperature,  ii.  571 

ma.sculinc,  vii.  712 

Prosencephal,  il    MM 

Protocotoin,  iii.  290 

Pseudohypertrophic  muscular 

Prosencephalon,  ii.  107 

Protogen,  iv.  246 

atrophy,  vi.  62 

Prostate  gland,  iv   327:  vi.  757 

Protogonocyte,  vi.  864 

Pseudoiervine,  v.  625 
Pseudoleukeemia,  iv.  728;  and  see 

iiiuitomy  of.  vi.  757 

Protopine,  ii.  760 

iitrnpiiv  of.  vi.  7()9 

Protoplasm,  i.  756;  ii.  761 

IhHigkin  V  diftease 

ralculi'of.  vi.  771 

morphology  of.  i.  317 

diagnosed  from  purpura,  v.  862 
in  enlargement  of  spleen,  i.  32 

cureiiioina  of,  vi.  770 

structure  of,  i.  317,  757 
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Pseudoleuksemia   infiantuin,    vi. 
772 
blood  changes  in,  ii.  69 
Paeudolipoma,  viii.  479 
Pfleudomelanosis,  vi.  685 
Pseudomeningocele,  ii.  283 
Pseudomyxoma  of  the  omentum, 
vi.  360 
of  the  peritoneum,  vi.  671,  774 
peritonei,  vi.  774 
Paeudoparanoia    of    dementia 

pnecox,  V.  105 
Pseudoparaaites  of  the  nasal  cavi- 
ties, vi.  142 
Pseudoparesia,  syphilitic,  diag- 
nosed from  paresis,  v.  91 
Pseudopelletierine,  vi.  782 
Paeudopepsin,  vi.  776 
Paeudophyllidea,  ii.  792 
Paeudophvaoatigmine,  ii.  549 
Paeudopodia,  ii.  762 
Paeudoreflexea^  vi.  872 
Paeudorhabditia  atercoralia,  vi. 

208 
Paeudoatrophantin,  vii.  541 
Paeudotuberculoaia,  vi.  776 
cladothrichica,  v.  847 
of  the  kidney,  v.  847 
Paeudo-tiimor,  vi.  778 
Paittacoaia,  vi.  779 
Paoaa  abaceaa,  vi.  779 
Paoaa  magnua  muacle,  anomalies 

of,  vi.  56 
Paoaa  parvua  muacle,  anomalies 

of,  vi.  56 
Paoriaaia,  i.  456;  vi.  780 

benefited  by  arsenic,  i.  528 
caused  by  drugs,  iii.  412 
diagnosed  from  eczema,  iii.  714 
from  lichen  planus,  v.  506 
from  lichen  ruber  acuniina- 

tus,  V.  508 
from  lichen  scrofulosorum, 

V.  509 
from  lupus  erythematosus, 

V.  611 
from  seborrhopa,  vii.  89 
of  the  arm  and  forearm,  i.  456 
of  the  auricle,  iii.  606 
Paoroapermoae  folliculaire  v^g^- 
tante,  v.  806;  and  see  Keratosis 
follicularis 
Paoroapermoaia,   v^.  306;  and  see 

Kera  tonis  follicularis 
Paycliiatry,  see  Insanity 
Pterion,  vii.  229,  288 
Pteria,  iv.  148 
Pterocarpua  niarsupium,  v.  862 

santalinus,  vii.  42 
Pterygium,  iii.  247 
crassum,  iii.  247 
malignum.  iii.  247 
of  the  nail,  vi.  92 
pingue,  iii.  247 
tenue,  iii.  247 
treatment,  iii.  249 
Pterygoideua  extemua  muacle, 

anomalies  of,  vi.  43 
Pterygoideua   propriua   muacle, 

anomalies  of,  vi.  43 
Pterygopharyng^ua  muacle,  vi. 

47 
Pterygoapinosus  muacle,  vi.  43 
Ptomaine,  i.  684 ;  vi.  783 
as  footl  poisons,  iv.  184 
chemico- legal  considerations,  vi. 

791 
classification,  vi.  784 


Ptomaina,  classification,  alkaloids, 
vi.  788 
amido-acids,  vi.  787 
betalns,  vi.  787 
diamins,  vi.  785 
hydramins,  vi.  786 
monamins,  vi.  784 
of    unknown   constitution, 

vi.  7^9 
triamins,  vi.  786 
definition,  i.  642;  vi.  788 
effect  of,  upon  fcetus,  vi.  279 
general  characters  of,  vi.  784 
historical  sketch,  vi.  788 
in  insanity,  v.  40 
in  urine,  viii.  52 

Brieger's  method  of   isola- 
tion of,  viii.  52 
"morphin-like."  vi.  792 
poisoning  by,  post-mortem  ap- 
pearances, 1.  664 
"strychnin-like."  vi.  792 
Ptomatine,  vi.  784 
Ptoaia,  iv.  121 
Ptyalin,  vii.  10 

action  of,  on  starches,  iii.  471 
Ptyaliam,  vi.  518;  vii.  18 
in  insanity,  v.  58 
in  pregnancy,  iv.  846 
mercurial,  viii.  581 
treatment  of,  vi.  518;  viii.  581 
Ptvehotia  coptica,  i.  168 
Puberty,  v.  748 ;  vi.  798 

changes  occurring  at,  ii.  468 ;  v. 

748;  vi.  793 
insanity  of,  v.  80,  101 
Pubiotomy,  viii.  541 
Pubia,  vi.  587 

dislocation  of  femur  on  the,  iii. 
527 
Public  health,  veterinary  science 

in  its  relation  to,  viii.  224 
Puccoon,  red,  ii.  73 
Puerile  reapiration,  ii.  817 
Puerperal  fever,  vi.  798 
Puerperal  infection,  vi.  793 
definition,  vi.  798 
etiology,  vi.  794 
historv,  vi.  794 
pathology,  vi.  794 
prophylaxis,  vi.  795 
source  of  infection,  vi.  794 
symptoms,  vi.  795 
synonyms,  vi.  798 
treatment,  vi.  796 
Puerperal  prurit\ia  of  vulva,  viii. 

162 
Puerperal  aepaia,  vi.  798 
Puerperal  aepticsemia,  vi.  793 
Puerperium,  insanity  of,  see  Insan- 
ity, puerperal 
Puff  balls,  iv.  286 
Pulegium  vulgare,  vi.  550 
Pulegone,  vi.  550 
Pulex  irritans,  v.  155 
penetrans,  ii.  828 
serraliceps,  v.  155 
PulicidsB,  V.  155 
Puller  Springs,  vl.  796 
Pulmonary  artery,  v.  582 

congenital  defects  and  anom- 
alies of,  ii.  93 
stenosis  of.  vii.  707 
breathing,  ii.  817 
calculi,  iii.  232 

circulation,   influence  of    respi- 
ratorv    movements   on,   iii. 
108 


Pulmonary  circulation,  relation  to 
systemic  circulation,  iii.  108 
consumption,   diarrhopa   in,  iii. 

440 
diseases,  see  Lungs,  Pneumonia, 

Tuberculosis 
dulness,  ii.  815 
embolism,  cause  of  dyspnoea,  iii. 

579 
flatness,  ii.  816 
gangrene   in  diabetes  mellitus, 

iii.  429 
murmur,  ii.  817 
phthisis,  cold  in,  iii.  195 
regurgitation,  physical  signs  of, 

ii.  825 
resonance,  ii.  815 
stenosis,  physical    signs    of,  ii. 

825 
thrombosis,  cause  of  dyspnoea, 

iii.  579 
tuberculosis,  Davos  suitable  cli- 
mate for,  iii.  854 
diet  in,  iii.  461 
in  diabetes  mellitus,  iii.  429 
valves,  disease  of,  iv.  608 
veins,  v.  588 

anomalies  of,  viii.  201 
connected  with  vena  cava, 

viii.  202 
development  of,  viii.  201 
Pulmonata,  viii.  566 
Pulque,  i.  169 
PulaatiUa,  vi.  796 
Pulae,  iii.  102;  vi.  797 

action  of  alcohol  upon,  ii.  694 

of  camphor  on,  ii.  696 
anacrotic,  vi.  799 
anastomotic,  vi.  799 
arterial,  vi.  798 
arteriovenous,  vi.  807 
capillary,  vi.  808 
Corrigan's.  jv.  604;  vi.  802,  804 
diagnostic  value  of,  vi.  805 
diastolic,  vi.  801 
dicrotic,  vi.  799,  802 
examination  of,  vi.  799 

Instrumental  aid  in,  vi.  802 
factors  contributing  to  character 

of,  vi.  799 
frequency,  vi.  800 
in  affections  of  tlie  heart  muscle, 

vi.  805 
in  aortic  regurgitation,  iv.  604 

stenosis,  iv.  605 
in  appendicitis,  i.  424 
in  fever,  vi.  805 
in  infancy,  iv.  857 
in  jaundice,  v.  246 
in  mitral  stenosis,  iv.  607 
in    pathological  conditions,    vi. 

804 
in  pericarditis,  vi.  805 
irregularity,  vi.  801 
katacrotic.  vi.  799 
large,  vi.  802 
liver,  vi.  808 
mitral,  vi.  805 
normal,  vi.  798 
pulmonary,  iii.  ISO 
quick,  vi.  802 
rate  of,  iii.  109 ;  vi.  799,  800 

in  infancy,  iv.  857 
regularity  of,  vi.  800 
relation  of,  to  body  temperature, 

vi.  800 
size  of,  vi.  801 
slow,  vi.  802 
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Pulse* 
Bectmii. 

iloevenne's  iron,  v.  223 

duinine-carboxiic-ether,  iv.  18 

B&les,  coarse,  ii.  819;  vi.  873 

duickenixig,  iv.  S41 

auinism,  vi.  827,  829 

crepitant,  ii.  819;  vL  887 

auicklime;  ii.  551 

^uinoform,  iv.  246 

dry,  vi.  887 

as  a  disinfectant,  iii.  508 

auinoidine,  iii.  92 

fine,  vi.  887 

Uuillaia,   vii.  256;   and   see  8oa/p 

auinolene,  ii.  884 

moist,  vi.  887 

hark 

Ctuinopyrin,  vi.  880 

mucous,  ii.  819,  887 

aaponaria,  vii.  256 

Ctuinquina,  iii.  88 

subcrepitant.  ii.  819;  vi,  887 

anina,  iii.  88 

CtoirinuBquelle,  at  Aachen,  i.  1 

Bamseate    and  Kar&fate,  Eng- 
land, vi.  888 

auinamine,  iii.  92 

Quotient,  respiratory,  vi.  947 

Uuinaseptolate,  silver,  vii.  216 

Banney's  device  for  induced  cur- 

doinate, piperazine,  vii.  214 
auince,  vi.  827 

Babies,  vi.  880 

rent,  iii.  757 

bacteriological  diagnosis  of,  viii. 

Banula,  vi.  839 

Uuince  seed,  vi.  827 

442 

BanunculacesB,  poisonous   plants 

auinidine,  iii.  92 

in  animals,  viii.  229 

of,  vi.  695 

sulphate,  iii.  92 

a    cause   of    unwholesome 

Banvier,  nodes  of,  iv.  287 

aiiinine,  iii.  89,  92 

milk,  V.  886 

tactile  discs  of,  viii.  682 

abscess  caused  by,  iii.  422 

serum -therapy  in,  vii.  188 

Bape,  medico-legal  aspect  of,  vL 

acetyl -salicylate,  vi.  827 

Kacei  as  a  modifying  factor  of  the 
menopause,  ii.  798 

840 

action  and  uses  of,  iii.  90 

Bapport,  iv.  811 

antiperiodic  action  of,  i.  877 

influence  of,  upon  blindness,  ii. 

Barefaction  of  the  choroid,  iii.  69 

antipyretic  action  of,  ii.  571 ; 

liL 

8 

of  sound  waves,  i.  611 

90 

upon  dysentery,  iii.  568 

Basahus  biguttatus,  v.  161 

arsenite,  vi.  827 

upon  longevity,  v.  569 
upon  military  mortality  and 

thoracicus,  v.  161 

bichloride,  vi.  827 

Bashes,  antitoxin,  iii.  489 

bisulphate,  iii.  90 

morbidity,  i.  498 

post-operative,  viii.  690 

blindness  caused  by,  ii.  18 

upon  sickness  and  death  in 

Baspberry,  vi.  1000 

borate,  vi.  827 

army,  i.  498 

red,  VI.  1000 

caseinate,  vi.  827 

in  heredity,  iv.  659 

wild  red,  vi.  1000 

chloro-carbonate,  vi.  827 

Bachischisis,  vii.  286,  695;  and  see 

Bath's  fluid,  iv.  709 

chloro-phosphate,  vi.  827 

Spina  bifida 

Bations,  army;  v.  799 

dermatitis  caused  by,  iii.  422 

cystica,  vii.  695 

naval,  vi.  171 

desquamation  caused  by,  iii. 

422 

Bachitic  chest,  ii.  810 

Battlesnakes,  vi.  709 

dibromoguaiacolate,  vi.  827 

spine,  vii.  888 

bite  of,  symptoms  of,  vi.  712 

dihydrobromate.  vi.  827 

Bachitis,  ii.  121 ;  and  see  also  BickeU 

Bavenden  Springs,  vi.  B42 

dihydrochloride,  vi.  827 

annulans,  vi.  280 

Bawley  Springs,  vi.  842 

dihydrochloride-carbamate, 

vi. 

congenital,  vi.  280 

Bawlins  Sulphur  Springs,  vi.  843 

827 

diagnosed  from  acromegaly,  i. 

Bay  fUnffus,  see  Actinomycosis,  i.  97 
Baynaud's  disease,  iv.  802,  580; 

dihydroiodate,  vi.  827 

95 

eosolate  of,  iii.  844 

in  the  new-bom,  vi.  280 

vi.  842 

eruption  caused  by,  iii.  422; 

vi. 

micromelica,  vi.  280 

diagnosed  from  ainhum,  i.  146 

828 

Back-a-rock,  an  explosive,  vii.  911 

effect  of  massage  in,  v.  6^ 

ethyl  carbonic  ester,  vi.  827 

Badial  artery,  anomalies  of,  i.  581 

Baynaud's  phenomena,  vi.  848 

ferrichloride,  vi.  827 

compression  of,  i.  587 

Bays  of  direction,  iv.  85 

germicidal  action  of,  iv.  885 

in  the  forearm,  fv.  242 

Beaction  of  degeneration,  iii.  760; 

glycerophosphate,  vi.  827 

Badial  recurrent  artery,  anom- 

vi. 845 

guaiacol  sulphonate,  iv.  425 

alies  of,  i.  581 

Beaeents,  methods  of  applying,  Iv. 

hydrobromide,  iii.  90 

Badial  veins,  anomalies  of,  viii. 

hydrochloride,  iii.  90 

204 

Beoeptaculum  chyli,  v.  645 
Beceptors,  Ehrlidi's,  vii.  210;  viiL 

hypodermatic  use  of,  i.  878 ; 

iv. 

Badiations  of  radium,  viii.  549 

820 

of  uranium,  viii.  549 

581 

ichthyol  sulfonate,  vi.  827 

Badiocarpus  muscle,  vi.  54 

Bedination,  in  the  treatment  of 

idiosyncrasy  for,  iv.  842 

Badiographs,  vi.    989;    and   see 

cataract,  ii.  726,  737 

intravenous  inlection  of,  v.  1 
in  treatment  of  fever,  ii.  571 ; 

94 

Roentgen  rays 

needle,  ii.  787 

iii. 

Badioeraphy,  see  Roentgen  rays 
Badionumeral   articulation,  su- 

Becruits, examination  of,  vi.  845 

90 

military,  v.  817;  vi.  845 

of  malaria,  iii.  91 

perior,  resection  of,  vi.  921 

naval,  vi.  180 

iodo-hydroiodate,  vi.  827 

Badiotherapy,  vi.  990;  viii.  665 

Bectified  oil  of  turpentine.  viL 

lactate,  vi.  827 

methods  of,  vi.  991 

918 

method  of  administration  in  in- 

practical application  of,  vi.  991 

Bectum,  see  Anvs 

termittent  fever,  v.  677 

Badium,  viii.  668 

abscess  near,  i.  894 

new  compounds  of,  vi.  827 

Badius,  dislocations  of,  iii.  520 

atresia  of,  i.  604 

lygosinate,  vi.  827 

fractures  of.  iv.  262 

cancer  of.  i.  899;  ii.  687 

methyl-di-hydrazin  -perchlorate, 

Badiz  liquiritisB,  v.  517 

chancroid  of,  i.  896 

vi.  827 

Bafflnase,  an  enzyme,  iii.  848 

condyloma  of,  i.  404 
diarrhoea  in  ulcer  of,  ill.  440 

phospho-hydrochloride,  vi.  827 

Baffweed,  vi.  835 

Baflway  medicine  and  surgery, 

phosphoric-acid  est^r,  vi.  827 

examination  of,  i.  891 

poisoning  by,  vi.  827 

vi.886 

excision  of,  i.  399 

salicyl.  vi.  827 

Bail  way  spine,  see  Nervous  system, 

fissure  of,  i.  895 

aalicylic-acid  ester,  vi.  827 

traumatic  affetiions  of 

fistula  in,  i.  894 

salicyl -salicylate,  vi.  827 
silico-fluoride,  vi.  827 

Bailways,    medical    examinations 

malformations  of,  i.  604 

for,  iii.  215 

manual  exploration  of,  vi.  861 

solubility  of,  iii.  89 

Bainfall,  as  factor  of  climate,  iii. 

measurements  of,  viii.  289 

succedanea,  i.  378 

140,  148 

medication  by  the,  v.  785 

sulphate,  iii.  90 

of  health  resorts,  iv.  564 

of  the,  V.  784 

sulpho-creosolate,  vi.  827 

Bain  water,  vi.  168 

neuralgia  of,  vi.  248 

sulpho-ichthyolate,  vi.  827 

Baisins,  iv.  413 

phlegmon  around,  vi.  616 

toxicological,  vi.  827 

B&les,  ii.  819;  vi.  837 

polypus  of.  i.  403 
prolapse  of,  i.  392 

valerianate,  iii.  90 

bronchial,  ii.  819 
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stricture  of.  i.  3^7 
diagnosis,  i.  996 
dilatation  of,  i.  99S 
division  of,  i.  996 
treatment,  i.  396 
varieties,  i.  897 
surgery  of,  i.  4291 
syphilitic  disease  of,  vii.  624 
topographical  anatomy  of,  i.  165 
tumors  of,  i.  408 
ulcer  of,  i.  895 
vegetations  of,  i.  404 
warts  of,  i.  404 
Bectus  abdominis  muacley  i.  4 
anomalies  of,  vi.  61 
diastasis  of,  iv.  661 
interlacing  of,  in  umbilical  her- 
nia, iv.  660 
transplantation  of,  in  cure  of  in- 
guinal hernia,  iv.  674 
Sectus   capitis    anticus    migor 

muscle,  anomalies  of,  vi.  46 
Sectos    capitis    anticus    minor 

muscle,  anomalies  of,  vi.  46 
Sectus   capitis   posticus   minor 

muscle,  anomalies  of,  vi.  60 
Bectus  eztemos  muscle,  anom- 
alies of.  vi.  43 
Bectus  femoris  muscle,  vii.  786 
Bectus  stemalis  muscle,  anom- 
alies of,  vi.  49 
Bectus  thoracis  muscle,  vi.  60 
Becurrent  fever  in  the  new-born, 

vi.  278 
Bed  Boiling  Spring,  vi.  662 
Bedlands  and  Biverside,  South- 
em  California,  vi.  662 
Bed  li^ht  treatment  of  small- 
pox, vi.  992 
Bed  milk,  v.  633 
Bed  precipitate^  v.  758 
Bed  puccoon,  ii.  78 
Bedroot,  ii.  759 
Bed  S\Uphur  Springs,  vi.  663 
Bed  wine,  i.  169 
Beducible  hernia,  iv.  666 
Beduction-division,  vi.  863 
Beduction  of  metal  oxides  for  re- 
action with  carbohydrates  in  the 
urine,  viii.  38 
Beduviidae,  v.  161 
Beduvius  personatus,  v.  161 
Beedy  Creek  Springs,  vi.  871 
Be-enlistment,  vi.  846 
Beferred  pains,  vii.  119 
Beflex  or  reflexes,  absent,  vi.  873 
Aciiiiiis  jerk.  vi.  874 
action   of  syni pathetic  nervous 

system,  vii.  589 
arc;  v.  366:  vi.  871 

participation    of,   in    knee- 
jerk,  V.  367 
centres,  vi.  872 
cerebral,  vi.  872 
clinical,  vi.  871 
contralateral  adductor,  v.  364 
deep,  vi.  873 
detinition  of.  vi.  871 
diminished,  vi.  873 
disturbances  of,  in  insanity,   v. 

54 
idiosvMcrasv  in,  iv.  841 
increased,  vi.  873 
irdiihition  of,  v.  24 
irradiated,  v.  TM 
kinds  of.  vi.  871 
knee,  v.  303;  vi.  874 
neuralgias,  vi.  245 


Beflex  or  reflexes,  paraplegia,  vi. 
499 

patellar,  v.  868:  vi.  674;  and  see 
Knee-jerk 

plantar,  vi.  675 

pupillary  phenomena,  vi.  678 

reenforcement  of,  vi.  678 

spinal,  vi.  672 

superficial,  vi.  678 

table  of,  vi.  675 

tendon,  vi.  678 

time  of,  V.  367 

visceral,  vi.  673 
Befiraction,  i.  56;  i v.  68;  and  see 
Aeeommodation  and  rtfraction 

astigmatic,  i.  591 

by  a  single  surface,  iv.  64 

by  concave  surfaces,  iv.  66 

by  successive  surfaces,  iv.  66 

circles  of  diffusion,  iv.  65 

curvature  of  the  ocular  surfaces, 
iv.  90 

detinition  of,  iv.  68 

distance  between  the  refracting 
surfaces,  iv.  90 
of  focal  union,  iv.  64 

during  the  growth  of  the  eye, 
iv.  92 

focal  length,  iv.  64 

formation  of  images,  iv.  65 

indices  of  the  media  of  the  eye, 
iv.  89 

law  of,  iv.  83 

lenses,  iv.  66 

no<ial  points,  iv.  66 

principal  points,  iv.  67 

size  of  images,  iv.  65 

the  foci,  iv.  86 

unequal,  i.  56 

virtual  image,  iv.  85,  66 

visual,  viii.  241 
Befractive  indices  of  the  media  of 
the  eye,  iv.  89 

table  of,  iv.  89 
Befuse  disposal,  vi.  876 
Begeneration,  vi.  862 

of  connective-tissue  structures, 
iv.  883 

of  epithelium,  vi.  883 

of  muscle,  vi.  29,  39 

of  neurones,  vi.  265 
Begistration  of  births,  marriages, 
and  deaths,  viii.  246 

of  diseases,  viii.  247 
Begnier^s  d3niamometer,  iii.  563 
Begression,  iv.  040;  vi.   962;  viii. 
196 

coetlieient  of,  iv.  641 ;  viii.  196 

line  of,  iv.  641 ;  viii.  196 

polygon  of,  viii.  196 

Uible  of,  iv.  641 
Begurgitation,  aortic,  ii.  824 

mitral,  ii.  823 

of  food,  vii.  503 

pulmonary,  ii.  825 

tricuspid,  ii.  824 
Beichert^s    tliermo-regulator,    viii. 
3H4 

water  ealonnieter,  ii.  561 
Beichmann^s  disease,  vii.  501 
Beid's  base  line,  vii.  2'i9 

method  of  brain  localization,  ii. 
403 
Beil,  Island  of,  ii.  202 

lesions  of,  ii.  284 
Beinforcement  of  knee-jerk,   v. 

365,  30H 
Belapsing  fever,  vi.  884 


Belapsing  fever,  abortion  in,  vL 

689 

abortive  form,  vi.  669 

abscess  of  the  spleen  in,  vi.  869 

albuminuria  in.  vi.  666 

anatomical  lesions,  vi.  690 

bronchitis  in,  vi.  669 

clinical  history,  vi.  666 

complications,  vi.  669 

condition  of  the  bowels  in,  vL 
866 

convalescence,  vi.  686 

convulsions  in,  vi.  666 

definition,  vi.  664 

delirium,  vi.  666 

diagnosis,  vi.  669 

diarrhoea  in,  vi.  669 

digestive  symptoms,  vi.  688 

epistaxis  in,  vi.  666 

eruption  in,  vl.  666 

etiology,  vi.  685 

hiccough  in.  vi.  669 

history,  vi.  665 

insomnia  in,  vi.  686 

jaundice  in,  vi.  686 

laryngitis  in,  vi.  669 

liver  in,  vi.  666 

micro-organism  in,  vi.  665 

mortah'ty,  vi.  890 

nausea  in,  vi.  666 

nervous  symptoms,  vi.  668 

pain,  vi.  866 

paralysis  in,  vi.  666 

parotitis  in,  vi.  669 

pleurisy  in,  vi.  669 

pneumonia  in,  vi.  869 

predisposing  causes,  vi.  666 

prognosis,  vi.  690 

pulse,  vi.  867 

skin  in,  vi.  866 

special  symptoms,  vi.  687 

spirillum  of,  vi.  865 

spleen  in.  vi.  686,  669 

temperature,  vi.  867 

the  bilious  typhoid  of  some  au- 
thors, vi.  869.  890 

tongue  in,  vi.  888 

treatment,  vi.  690 

urine  in,  vi.  888 

varieties,  vi.  888 

vertigo  in.  vi.  888 

vomiting  in,  vi.  886 
Belations,  marriage  of  blood,  iii. 

255 
Belaxed  uvula,  viii.  108 
'^BeUef,"  U.  S.  Hospital  Ship, 

iv.  738 
Beligion  and  insanity,  v.  30 
Bemak,  fibres  of,  vi.  237 
Bemija,  iii.  92 
Bemittent  fever,  v.  677;  and  see 

Malf  trial  ferrr 
Benal  activity,  effect  of  enteroclysis 
on,  iii.  833 

artery,  v.  312 

anomalies  of.  i.  582 

calculi,  diet  in,  iii.  463 

colic,  differentiated  from  intes- 
tinal c(dic,  iii.  197 

disease,  health  resort  for.  iv.  565 

dropsy,  diuretics  in,  iii.  544 

plexus,  vii.  578 

secretion,  effect  of  sympathetic 
system  on,  vii.  584 

veins,  anomalies  of,  viii.  206 
Bennin,  iii.  843;  vi.  892 
Bepair,  processes  of,  v.  10 

of  muscle,  vi.  36 
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Bectani. 
Retroflexion  of  atems. 


Beparative  surgery,  vi.  894 

after-treatment,  vi.  900 

biepbaroplasty,  vi.  901 

cheiloplasty,  vi.  901 

Croft's  opera tioD,  vi.  900 

formatiou  of  the  flap,  vi.  898 

gliding  method,  vi.  896 

history,  vi.  894 

indications,  vi.  894 

methods,  vi.  895 

nomenclature,  vi.  895 

of  the  eyelids,  iv.  122 

paraffin  injections  in,  vi.  908 

rhinoplasty,  vi.  904 

stomatoplasty,  vi.  904 

traction  method,  vi.  895 

transplantation  method,  vi.  896 
Reproduction,  vi.  908 

asexual,  vi.  909 

methods,  i.  758 

sexual,  i.  758;  vi.  909 

vegetable,  i.  681 
Beproauctive  glands,  internal  se- 
cretion of,  vii.  104 

selection,  iv.  35 
Beptiles,  poisonous,  vi.  708 
Besaldol,  vi.  909 
Besection  of  the  joints,  vi.  909 

ankle,  vi.  930 

elbow,  vi.  916 

hip,  vi.  936 

incisions  in,  vi.  910,  917 

indications  for,  vi.  911 

instruments  required,  vi.  910 

interphalangeal,  of  fingers,  vi. 
911 

knee,  vi.  982 

metacarpo- phalangeal,  vi.  912 

metatarso-phalangeal,  vi.  924 

osteoplastic,  vi.  909 
of  the  skull,  ii.  407 

results,  vi.  911 

shoulder,  vi.  921 

subcapsulo- periosteal,  vi.  909 

subperiosteal,  vi.  909 

superior  maxilla,  vi.  941 
radiohumeral,  vi.  921 

tarsal,  see  Tarsectomy 

tibio-calcancan,  vi.  926 

wrist,  vi.  912 
Besin  cerate,  vii.  914 

plaster,  vii.  914 
Besina  draconis.  iii.  552 

lutea,  viii.  318 

olibani,  vi.  355 

sandaraca,  vii.  19 
Besins,  i.  102;  v.  788 

acaroides,  viii.  818 

Botany  Bay,  viii.  818 

dammar,  iii.  852 

in  plants,  i.  102 

of  copaiba,  iii.  277 

of  guaiac,  iv.  423 

of  jalap,  V.  241 

of  podophyllum,  vi.  689,  690 
as  a  laxative,  v.  470 

of  pumpkin  seeds,  vi.  808 

of  scammony,  vii.  44 

xanthorrhoea,  viii.  318 
Besonance,  i.  614 

amphoric,  ii.  816 

normal  vocal,  ii.  818 

pu1monar}%  ii.  815 

tympanitic,  ii.  816 

vesiculo-tvmpanitic,  ii.  816 
Besonator  of  Helmholtz,  1.  614 
Besopyrin,  i.  879 
BM^bin,  yL944 


Besorcin,  vi.  944 

monacetate,  iv.  19 
Besorcinol,  vi.  944 
Bespiration,  i.  152;  vi.  944 
abdominal,  vi.  947 
action  of  ansesthetics  on,  i.  295 
of  cocaine  on,  iii.  158 
of  the  vagus  on,  vi.  952 
amphoric,  ii.  818 
artficiial,  i.  559 
calorimeter,  ii.  564 
centre  of,  vi.  951 
changes  in  the  air  during,   vi. 

947 
Cheyne-Stokes,  iii.  579 
costal,  vi.  947 
diaphragmatic,  vi.  947 
diminished,  ii.  817 
disorders  of,  during  pregnancy, 

iv.  847 
effects  of  antipyrin  on,  i.  380 
of  mechanical  obstacles  to, 

i.  574 
of  starvation  on,  vii.  442 
exaggerated,  ii.  817 
function  of  nose  in,  vi.  106 
influence   of    posterior   corpora 

quadrigemina  on,  vi.  953 
in  infancy,  iv.  857 
in  insanity,  v.  58 
interchange    of   gases   between 

blood  and  air  during,  vi.  949 
interference    with,    a   cause    of 

dyspncpa.  iii.  579 
internal,  vi.  950 
larynx  in,  v.  451 
movements  of  chest  during,  ii. 

814 
muscles  of,  vi.  946 
nervous  mechanism  of,  iii.  579; 

vi.  951 
obstructed,  in  ansesthesia,  causes 

of,  i.  299 
organs  of,  vi.  945 
physiology  of,  vi.  944 
puerile,  ii.  818 

record  of  movements  of,  vi.  950 
supplementary,  ii.  817 
tissue,  vi.  950 
types  of,  vi.  947 
Bespiratory  centre,  vi.  951 
intiuence  of  blood  on,  vi.  951 
subsidiary,  vi.  951 
Bespiratory  coefficient,  vi.  947 
Inspiratory  diseases,  occupation 
as  an  etiological  factor  in,  vi.  317, 
818 
Bespiratory  epithelium,  vi.  945 
Inspiratory  failure,  insufllation  in, 

iv.  144 
Bespiratory  mucous  membranes, 

medication  of  the,  v.  733 
Bespiratory  quotient,  vi.  947 
Bespiratory  sounds,  cause  of,  ii. 

817 
Bespiratory  system,  changes  in,  in 
myelogenous  leukaemia,  v.  500 
lesions  of,  in  diabetes  mellitus, 
iii.  429 
Bespiratory  tract,  cysts  of  the,  iii. 
350 
malformation  of  the,  vii.  705 
syphilitic  affections  of  the,  vii. 
621 
Bespired  air,  effect  of  breathing,  i. 

155 
Besponsibility  and  insanity,  v. 
47,  75,  78 


Best-cure  in  neurasthenia,  vi.  258 
Bete  Malpighii,  viii.  553 
Betention  cysts,  iii.  348 

diagnosed  from  branchial  cysts, 
ii.  460 
Betention  of  urine,  viii.  578 
Beticulum,  ii.  761 
Betina,  iv.  76 

anaemia  of,  vi.  954 

aneurisms  of,  vi.  955 

atrophy  of,  vi.  959 

blood-vessels  of,  iv.  81 

changes  in,  in  myelogenous  leu- 
ksemia,  v.  499 

ciliary,  iv.  77 

cyanosis  of.  vi.  953 

detachment    of,   as  a  cause  of 
blindness,  ii.  10 

diseases  of,  vi.  953 

hemcralopia  in,  iv.  627 

embolism  of  central  artery  of, 
vi.  954 

end  organs  in,  iii.  828 

fibroma  of,  iv.  112 

glioma  of,  iv.  112 

hemorrhage  into,  vi.  955 

in  Bright's  disease,  vi.  956 

inflammation  of;  see  Retinitis 

irritability  of,  viii.  243 

ischa?mia  of,  vi.  954 

layers  of,  iv.  77 

neuroepithelioma  of,  vi.  258 

oedema  of,  vi.  956 

phlebectasia  of,  vi.  955 

sclerosis  of  vessels  of,  vi.  966 

separation  of,  vi.  959 

stimulation  of,  viii.  243 

teleaugiectatic  tumors  of,  iv.  112 

thrombosis  of  central  artery  of, 
vi.  954 

tumors  of,  iv.  112 

vascular  disturbances  of,  vi.  968 
Betinitis,  vi.  956 

albuminuric,  vi.  956 

as  a  cause  of  blindness,  ii.  10 

central  punctate,  of  Hirschberg, 
vi.  907 

circinate,  vi.  958 

diabetic,  vi.  957 

from  exposure  to  bright  light, 
vi.  958 

glycosuric,  vi.  957 

hemorrhagic,  vi.  955 

diabetic,  of  Hirschberg,  vi. 
957 

leuktemic,  vi.  958 

nephritica  as  a  cause  of  blind- 
ness, ii.  12 

pigmentosa,  vi.  959 

proliferans,  vi.  955,  958;  viii.  267 
atrophy  of  choroid  accom- 
panying, iii.  69 

punctate  albescens,  vi.  968 

saturnine,  vi.  957 

septic,  vi.  956 

serous,  vi.  956 

simple,  vi.  956 

solar,  vi.  958 

striata,  vi.  958 

suppurative,  vi.  956 

syphilitic,  vi.  958 ;  vii.  620 
Betino-choroiditis  as  a  cause  of 

blindness,  ii.  10 
Betinoskiascopy,  vii.  194 
Betractor,  v.  708 
Betrahens  aurem  muscle,  anom- 
alies of,  vi.  42 
^Betroflezion  of  uterus,  viii.  80 
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Sitter's  disease,  vi.  548 

Bosa  damascena.  vi.  lOOO 

Bubinat    Mineral    Springs,   vi. 

Bitthausen's  method  of  determin- 

gallica, vi.  999 

1003 

ing  proteids  of  milk,  v.  888 

Bosaceas,  vi.  1000 

Bubijervine,  iv.  625 

Biverius,  salt  of,  vi.  743 

poisonous  plant,  vi.  707 

Buhner's  test  for  lactose  in  urine. 

Biviera.  The,  vi.  979 

Boanoake  Bed  SiUphur  Springs, 

Bose,  vi.  999 

viii.  43 

confection  of,  iv.  738;  vi.  1000 

Bubus,  i.  768 

vi.  980 

Damascus,  vi.  1000 

canadensis,  i.  768 

Boberts'  operation  on  the  nasal  sep- 

dog, vi.  1000 

idteus,  vi.  1000 

tum,  vi.  126 

hundred-leaved,  vi.  1000 

occidentalis,  vi.  1000 

pelvis,  vi.  529 

Bose  water,  vi.  1000 

strigosus,  vi.  1000 

Bobson's  bone  bobbin,  v.  180 

pale,  vi.  1000 

trivialis,  i.  763 

Boburite,  an  explosive,  vii.  910 

red,  vi.  1000 

villosus.  i.  763 

Bochelle  salt,  vi.  744 

virhite,  vi.  1000 

Bue,  vi.  1003 

as  a  laxative,  v.  469 

Bosemary,  vi.  999 

Buete*s  ophthalmoscope,  vi.  879, 

as  a  purgative,  vi.  811 
Bochester,  N.  Y.,  vi.  980 

Bosenquelle,  at  Aachen,  i.  1 

381 

Boseola,  vi.  999 

Buga,  ii.  210.  211 

Bockbridge   Alum  Springs,   vi. 

epidemic,  vi.  994 

Bum,  bay.  i.  737 

981 

infantilis,  vi.  999 

Bumex,  iii.  549 

Bock  Castle  Springs,  vi.  981 

Bosin,  vii.  913 

acetosa.  vi.  706 

Bock  Enon  Springs,  vi.  982 

Bosin-weed,  iv.  415 

acetosella,  vi.  706 

Bock  fever  of  Gibraltar,  v.  685 

Bosmarinus  officinalis,  vi.  999 

crispus,  iii.  549 

Bodent  ulcer,  vii.  946,  947 

Bosscommon  Spring,  vi.  1001 

obtusifolius,  iii.  549 

diagnosed  from  lupus  vulgaris, 

**Bot"  in  animals,  detection  of. 

Bumination,  vii.  508 

v.  615 

V.  726 

Bupia,  vii.  611 

Bods  and  cones  of  the  retina,  iv. 

Botch's  method  of  infant  feeding. 

Bupture,  iv.  665:  and  see  Hernia 

78 

iv.  867 

of  the  (estiphagus,  vi.  846 

Boentgen  rays,  and  see  X-rays 

Bothberger's  neutral  red  agar, 

of  the  sj)leen,  vii.  426 

apparatus,  vi.  984 

viii.  411 

of  the  thoracic  duct,  vii.  746 

condenser,  vi.  986 

Bouge's  method  of  resection   of 

of  the  urethra,  viii.  15 

coil,  vi.  984 

superior  maxilla,  vi.  943 

of  the  veins,  viii.  214 

interrupter,  vi.  984 

**  Bough  on  rats,"  i)oisoning  by, 

Busbyine,  iii.  164 

static  machine,  vi.  983 

viii.  346 

BusselPs  fuchsin  bodies,  in  the 

vacuum  tubes,  vi.  986 

Boumania,  Pharmacopoeia   in,  vi. 

nervous  system,  vi.  263 

currents  for,  vi.  987 

585 

Bussia,  Pharmacopoeia  in,  vi.  585 

dermatitis  Irimi,  iii.  418;  viii.  667 

Bound  back,  ii.  808 

Bussula,  iv.  284 

in  examination  of  chest,  ii.  814 

shoulders,  ii.  808 

emetica.  iv.  284 

medico-legal  asjiects  of,  vi.  988 

Bound  ligament  of  the  hip -joint, 

virrscens,  iv.  284 

nature  anil  action  of,  vi.  982 

iv.  691 

Bust  fungi,  iv.  282 

pathological  changes    produced 

of  the  uterus,  vii.  161 

Buta,  vi.  1003 

by.  viii.  666 

operations    for    shortening. 

graveolens,  vi.  1003 

therapeutic  uses  of.  vi.  990 

viii.  84 

Butin,  vi.  1003 

use  of,  in  medicine  and  surgerv, 

tumors  of.  viii.  98 

Butinic  acid,  vi.  1003 

vi.  982 

Bound  worm,  i.  862 

Butland,  Mass.,  vi.  1008 

Boe's  operation  for  deviated  nasal 

in  the  gall  bladder  and  gall  duct, 

IState  sanatorium  for  tuberculo- 

septum, vi.  126 

iv.  298 

sis  at.  V.  1003 

Boetheln,  vi.  994 

Boux  operation,  vi.  900 

Bydy gier's  osteoplastic  resection 

age  of  patients,  vi.  994 

Boux  spatula,  viii.  426 

of  rectum,  ii.  400 

and  measles,  diagnosis  of,  v.  718 

Boux  tube  for  potato  c\Uture,  viii. 

of  sacrum,  i.  400 

non-identity  of,  vi.  997 

417 

Bye,  spurred,  iv.  1 

and  scarlet  fever,   non-identity 

Boux  water-bath  for  sterilizing 

V             '              A 

of,  vi.  997 

serum,  viii.  420 

Sabadilla,  viii.  220 

clinical  history,  vi.  995 

Boux's  metallic  thermo-regula- 

Sabina,  vii.  43 

complications  of,  vi.  999 

tor,  viii.  ,424 

Sac,  lachrymal,  see  lAichrymal  sac 

diagnosis,  vi.  998 

Boyal  bay,  v.  467 

vitelline,  viii.  334 

eruption  of,  vi.  995 

Boyal    Gorge    Hot  Springs,  vi. 

yolk,  viii.  334 

etiology,  vi.  994 

1001 

Saccharated  pepsin,  vi.  555 

history,  vi.  994 

Boyal-les-bains,  France,  vi.  1001 
Bubber,  vi.  1002 

Saccharin,  vii.  l,  548 

symptoms,  vi.  996 

Saccharomycetales,  iv.  280 

treatment,  vi.  999 

hard,  vi.  1002 

Saccharomycosis,  vii.  1 

Bolando,  fissure  of,   see   Central 

India,  vi.  1002 

Saccharose,  vii.  548 

Jim  are 

Para,  vi.  1002 

Saccharum,  vii.  548 

development  of,  ii.  277 

vulcanized,  vi.  1002 

lactis,  V.  843 

Boll-tube  cultures^  viii.  427 

Bubber  gloves,  in  obstetrics,  v.  386 

oflicinarum,  vii.  548 

Bomanovsky's  stain,  viii.  489 

in  surgery,  iv.  378 

puriticatum.  vii.  548 

Bomite,  an  explosive,  vii.  911 

Bubber  sheet,  for  soldiers,  v.  796 

Saccule,  or  sacculus,  i.  621 

Boncegno.  viii.  670 
Bongeur  forceps,  v.  703 

Bubefacients,  ii.  14;  iii.  304 

Sacculus  laryngis,  v.  406 

Bubella,  see  Hotthelu 

Saccus  endolymphaticus,  i.  621 

Booms,  arrangement  of,  in  house, 

Bubeola,  v.  714:  and  ^^e  Measles 

Sacral  index,  vi.  536 

iv.  769 

morbillosa,  vi.  994 

lymphatic  glands  and  plexus,  v. 

disinfection  of,  iii.  504 

not  ha,  vi.  994 

640 

preparation  of,  for  operations,  i. 

scarlatinosa,  vi.  994 

Sacred  bark,  ii.  706 

567 

sine  catarrho,  vi.  998 

Sacro-coccygeal  artictUation,  vi. 

Boot  sheaths  of  hair,  viii.  686 

Bubia,  ii.  670 

538 

Boots,  poisonous,  vi.  702 

tinctoria,  v.  670 

ankylosis  of,  effect  on  labor,  vi. 

Boripa  armoracia,  iv.  737 

Bubidium  and  ammonium  bromide, 

528 

Bosa,  vi.  999 

vi.  1003 

diseases  of,  v.  277 

canina,  vi.  1000 

bromide,  vi.  1003 

Sacro-coccygeus  anticus  muscle, 

centifolia,  vi.  1000 

iodide,  vi.  1003 

vi.  62 
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Sear  let  fever. 

8acro-coccygeu8  posticus   mus- 

Saliformin, vii.  10;  and  see  Vrotro- 

Salt  or  salts,  inorganic,  in  metabo- 

cle, vi.  60 

pill 

lism  of  body,  i.  175 

Sacro-iliac  articulation,  vi.  588 

Saligallol,  vii.  10 

ionization  of,  viii.  468 

injury  of.  vii.  2 

Saligenin,  iv.  246 

metallic,  as  deodorants,  iii.  411 

Sacro-iliac  disease,  vii.  2 

Saline  diuretics,  iii.  544 

of  lemon,  vi.  452 

Sacrolumbalis  muscle,  anomalies 

indication  for,  iii.  544 

of  Riverius,  vi.  743 

of.  vi.  60 

mineral  waters,  v.  847 

of  sorrel,  vi.  452 

Sacro-sciatic  ligament,  vi.  538 

American,  v.  848 

purging,  tasteless,  vii.  258 
Kochelle,  vi.  744 

Sacrum,  vi.  535 

European,  v.  848 

**  Saddle-back,"  v.  167 

solution,  normal,  see  Hypodermo- 

Seignette's.  vi.  744 

Saddle  nose,  vi.  124 

clynis 

Salt  Lake  City,  Utah,  vii.  16 
Salt    Lake    Mot    Springs,   Salt 

Saegerstown    Mineral    Springs, 

Salins-Moutiers,     see     Brides-Us- 

vii.  2 

Bains 

Lake  Ck>unty,  Utah,  vii.  17 

Safiower,  vii.  3 

Salipyrin,  vii.  10 

Saltpetre,  vi.  745 

Saffron,  vii.  8 

Salitannol,  vii.  10 

Salt  rheum,  iii.  708 

African,  vii.  8 

Salithymol,  vii.  10 

Salt   solutions,  effect  on  tissues, 

American,  vii.  8 

Saliva,  vii.  10 

viii.  472 

dyer's,  vii.  3 

composition  of,  vii.  91 

on  intestines,  viii.  472 

false,  vii.  3 

secretion  of,  vii.  10,  90 

on  red  blocxi  cells,  viii.  473 

meaciow,  iii.  191 

action  of  cocaine  on,  iii.  158 

Salt  Sulphur  Springs,  vii.  17 

Spanish,  vii.  3 

diminished  secretion  of,  vii. 

Salubrol,  vii.  17 

thistle,  vii.  8 

13 

Salumin,  vii.  17 

Safrene,  vii.  42 

excessive,  vi.  513;  vii.  18 

Salvator  Mineral  Springs,  vii.  17 

Safrol,  vii.  42 

Salivary  calculus,  viii.  581 

Salvia,  vii.  3 

Sage,  vii.  8 

Sahara  chancre,  i.  170 

concretions,  iii.  282 

officinalis,  vii.  8 

cysts,  vi.  511 

Sambucus,  vii.  18 

Sainbois,  v.  790 

fistula,  viii.  581 

canadensis,  vii.  18 

Saint  Augustine,  Fla.,  vii.  4 
Saint  Catharine's  Well,  Ontario, 

Salivary  glands,  action  of  drugs 

ni^ra,  vii.  18 

upon,  vii.  92 

poisonous  plant,  vi.  704 

vii.  4 

and  ducts,  diseases  of,  vii.  18 

San  Antonio,  Texas,  vii.  18 

Saint  Clair  Springs,  Mich.,  vii.  4 
Saint     Helena    white   Sulphur 

diseases  of,  vii.  18 

San  Bemab^,  i.  142 

inflammation  of,  vii.  18 

San  Bemab^  Springs,  vii.  19 

Springs,  Cal.,  vii.  5 

secretion  of,  vii.  90 

San  Bernardino  Hot  Springs,  viL 

Saint  Ignatius'  bean,  iv.  848 

disturbances  of,  vii.  18 

19 

Saint  Louis,  Mo.,  vii.  5 

disturbances,  effect  on  me- 

San Diego  and  Littoral,  Cal.,  vii. 

Saint  Louis  Springs,  Mich.,  vii.  6 
Saint  Moritz,  see  mgadine 
Saint  Paul,  Minn.,  vii.  6 

tabolism,  V.  773 

20 

influence     of     sympathetic 

San  Diego  de  los  Baftos,  vii.  28 

nervous  system  upon,  vii. 

San  Francisco,  Cal.,  vii.  24 

Saiodin,  viii.  670 

583 

San  Bemo,  Italy,  vii.  25 

Salacetol,  vii.  7 

nerves  of,  vii.  91 

Sanatoria,  see  articles  on  Faiken- 

Salactol,  vii.  7 

tumors  of,  vii.  14,  909 

8tein,    OoerberBdorf,  Rutland^  and 

Salad  oil,  vi.  856 

Salivation,  vi.  513;  vii.  18 

Open-air  treatment 

Sal  ammoniac,  iii.  4 

treatment,  viii.  581 

Sand,  brain,  iii.  228 

Salantol,  vii.  7 

Salix,  vii.  14 

Sand  flea,  ii.  828 

Sal  de  duobus,  vi.  745 

alba,  vii.  14 

Sandal  wood,  oil  of,  vii.  19 

Salicin,  vii.  7 

Salkowski^s  method  of  determin- 

Australian, vii.  19 

Salicylamide,  vii.  7 

ing    quantity  of    purin   bases  in 

diurrtie  action  of,  iii.  547 

Salicylanilid,  vii.  10 

urine,  viii.  37 

West  Indian,  vii.  19 

Salicvlate,  aluminum,  vii.  17 

of  tlieobromine  and  sodium,  iii. 

Salocoll,  vi.  607 

Sandals  for  soldiers,  v.  796 

Salol,  vii.  15 

Sandarac,  vii.  19 

548 

camphor,  vii.  15 

Sandfloh,  ii.  828 

lithium,  vii.  9 

methyl,  v.  781 

S&nger's  operation,  Caesarean  sec- 

methyl, vii.  9 

Salophen,  vii.  15 

tion,  ii.  542 

pyramidon,  vi.  818 

Saloquinine,  vi.  827;  vii.  15 

Sanguinaria,  ii.  73 

sodium,  vii.  9 

salicylate  of,  vi.  964 

canadensis,  ii.  73 

Salicylates,  vii.  8 

SalpStri^re    method  of    inducing 

Sanguinarine,  ii.  73 

Salicyl-bromanilid,   see  Antiner- 

hypnosis,  iv.  812 

Sanguisorba,  vi.  1000 

vitH' 

Salpingectomy,  iv.  137 

Sanguisuga  teg^ptica,  iv.  701 

Salicylic  acid,  vii.  7 

Salpingitis,  iv.  134 

medicinalis,  iv.  701 

as  a  niuse  of  blindness,  ii.  13 

a  cause  of  extra-uterine  preg- 

officinalis, iv.  701 

as  a  cause;  of  herpes,  iii.  422 

nancy,  iv.  54 

Sanitary     improvements,    effect 

as  a  germicide,  iv.  335 

Salpingostomy,  iv.  187 

upon  the  death  rate,  viii.  257 

effect  of,    upon   bodv  tempera- 

Salpingotomy, iv.  137 

Sanitary    inspection,    see    IIouu 

ture,  ii.  571 

Sal  prunelle,  vi.  745 

mnitation 

idiosyncrasy  for,  iv.  842 

Sal  soda,  vii.  257 

of  buildings,  iv.  768 

in    milk,    determination    of,   v. 

Salsomaggiore,  Italy,  vii.  15 

qualification  of.  iv.  768 

840 

Salt  or  salts,  antidotal  acti<m  of,  i. 

Sanitation,  house,  iv.  750 

Salicylic  aldehyde,  vii.  9 

37:^ 

Sanoform,  vii.  25 

Salicyliden  phenetidin,  sec  MaUi- 

bile.  i.   754 

Sansom's  mixture  as  an  anesthe- 

kill 

bitter,  v.  673 

tic,  i.  292 

Salicylo-acetic  acid,  see  Aspirin 

pur^in^,  v.  673 

Santa  Barbara,  Cal.,  vii.  27 

Salicylous  acid,  vii.  9 

crab  orchard,  iii.  311 

Santa  Barbara  Hot  Springs,  vii. 

Salicyl-quinine,  see  S^tloquinine 

diffusion  and  action  of,  viii.  467 

28 

Salicyl-quinine    salicylate,     see 

dissociation  of,  viii.  407 

Santa  Catalina  Island,  Cal.,  vii. 

li/nnmatm 

diuretic,  vi.  744 

28 

Salicyl-resorcin-ketone,  vii.  9 

emetic  action  of,  i.  370 

Santa  Fe,  vi.  282 

Salicyl-sulphonic  acid,  vii.  9 

Epsom,  v.  673 

Santa    Bosa    White    Sulphur 

Salifebrin,  vii.  10 

inorganic,  as  food,  i.  175 

Springs,  vii.  29 
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Scarlet  fever* 


Santa  Ysabel  Sulphur  Spring*, 

vii.  29 
Santalum  album,  vii.  19 

rubrum,  vii.  42 
Santonica,  viii.  815 
Santonin,  vii.  29 

poisouiDg  by,  vii.  80 

used  for  round  wonn,  i.  862 
Santonin-oxim,  vii.  80 
Santorini,  cartilages  of,  v.  408 

duct  of,  vi.  460 
Saphenous  vein,  external,  anom- 
alies of,  viii.  207 

internal,  anomalies  of,  viii.  207 
Sapo,  vii.  255 

mollis,  vii.  255 
Sapocarbol,  vii.  80 
Sapodermin,  vii.  80 
Sapolan,  vii.  80 
Saponair  officinale,  vii.  256 
Saponaria  vacccuia,  vi.  701 
Saponification,  i.  102 
Saponin,  vii.  256 
Saprasmia,  vii.  128 
Saprin,  ptomaTn,  vi.  785 
Saprol,  vii.  80 
Saprole^niales,  iv.  279 
Saprophytes,  i.  680 
Sitfanac  Lake,  see  Adirondacks,  1. 
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Saratoga  Springs,  vii.  81 
Sarcina,  i.  680 
Sarcocystis  hominis,  viii.  657 

Lindemanni,  viii.  656 

miescheriana,  viii.  656 
Sarcodina,  viii.  685 
Sarcolactic  acid,  see  Lactic  aeid 
Sarcolemma,  vi.  15,  22 
Sarcolymph,  iii.  270 
Sarcoma,  ii.  640 ;  vii.  82 

alveolar,  vii.  88.  908 

characterized  by  production  of 
intercellular  substance,  vii.  82 

chloroma,  vii.  87 

chondrosarcoma,  vii.  84 

choriocellulare,  viii.  95,  and  see 
Dectduoma  malignum 

chromatophoroma,  vii.  87 

curative  influence  of  erysipelas 
in,  iv.  6 

deciduocellulare,  iii.  898;  vii. 
595 ;  viii.  95 ;  and  see  Decidu- 
oma  malignum 

diagnosis,  ii.  641 

endothelioma,  vii.  88 

giant-cell,  vii.  84,  907 

groups,  vii.  82 

having  an  alveolar  structure, 
vii.  87 

karyokinesis,  evidence  of,  v.  801 

kyphosis  in,  v.  878 

malignant  leiomyoma,  vii.  85 
lymphoma,  vii.  86 

melanoma,  vii.  87 

melanosarcoma,  vii.  87 

melanotic,  ii.  680,  644;  vii.  87 

metastasis  of,  v.  770 

myeloma,  vii.  87 

myxosarcoma,  vii.  88 

of  the  adrenals,  vii.  567 

of  the  auricle,  iii.  010,  668 

of  the  bladder,  i.  769,  792 

of  the  bone,  ii.  146 

of  the  cervix  uteri,  viii.  94 

of  the  choroid,  iv.  Ill 

of  the  ciliary  body,  iv.  HI 

of  the  clavicle,  iii.  180 

of  the  conjunctiva,  iv.  109 
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Sarcoma  of  the  cornea,  iii.  291 

of  the  eyelids,  iv.  107 

of  the  f^allopian  tubes,  ir.  188 

of  the  hand  and  Angers,  iv.  501 

of  the  heart,  iv.  594 

of  the  intestine,  v.  189 

of  the  kidney,  v.  824 

of  the  lachrymal  glands,  iv.  116; 
vi.  406 

of  the  larynx,  v.  484 

of  the  liver,  v.  555 

of  the  lower  jaw,  ii.  642;  v.  256 

of  the  lung,  v.  607 

of  the  lymph  nodes,  v.  662 

of  the  mamma,  ii.  476,  680,  648 

of  the  middle  ear,  iii.  670 

of  the  muscle,  vi.  41 

of  the  nose,  vi.  140 

of  the  (esophagus,  vi.  844 

of  the  optic  nerve,  iv.  118 

of  the  orbit,  iv.  115 

of  the  ovary,  vi.  486 

of  the  parotid  gland,  vi.  510 

of  the  penis,  vii.  177 

of  the  periosteum,  vi.  570 

of  the  peritoneum,  vi.  570 

of  the  pharynx,  vi.  604 

of  the  prostate,  vi.  770 

of  the  thoracic  duct,  vii.  746 

of  the  thyroid  gland,  iv.  887 

of  the  umbilicus,  viii.  6 

of  the  upper  jaw,  ii.  642;  v.  250 

of  the  urethra,  i.  770 

of  the  uterus,  viii.  94 

of  the  veins,  viii.  219 

osteosarcoma,  vii.  84 

possessing  a  reticulum,  vii.  85 

spindlecell,  vii.  88,  907 

starvation  of,  v.  680 

symptoms,  ii.  641 
Sarcomere,  iii.  270 
Sarcophaga  camaria,  v.  154 
Sarcoplasm,  vi.  16 
Sarcopsylla  gallinacea,  v.  155 

penetrans,  ii.  828;  v.  154 
Sarcopsyilidas,  v.  154 
Sarcoptes,  i.  480 

auchenine,  i.  488 

canis.  i.  488 

caprse,  i.  483 

dromedarii,  i.  488 

equi,  i.  433 

hominis,  i.  431 

leonis,  i.  438 

minor,  i.  488 

ovis,  i.  483 

scabeii,  i.  481 ;  vii.  48 
crustosa?,  i.  432 

suis,  i.  433 

vulpis,  i.  433 

wombati,  i.  433 
8arcoptid»,  i.  430 
Sarcoptinae,  i.  430 
Sarcosin,  i.  68 
Sarcosome,  iii.  270 
Sarcosporidia,  viii.  656 
Sarcostyles,  vi.  16 
Sarsaparilla,  vii.  40 

Brazilian,  vii.  40 

Central  American,  vii.  40 

Costa  Rica,  vii.  40 

false,  vii.  41 

Honduras,  vii.  40 

Indian,  iv.  631 

Jamaica,  vii.  41 

Lima,  vii,  40 

Mexican,  vii.  41 

Para,  vii.  40 


Sarsaparilla,  Tampico,  vii.  40 

Texas,  v.  859 

Vera  Cruz,  vii.  40 
Sarsasaponin,  vii.  41 
Sartorius  muscle,  vii.  787 

anomalies  of,  vi.  57 
Sassafras,  vii.  41 

medulla,  vii.  42 

pith,  vii.  42 

sassafras,  vii.  41 

variifolius.  vii.  41 
Sassafrid,  vii.  42 
Sassy  bark,  ii.  703;  vii.  42 
Satureja  hortensis,  v.  379 
Saturnism,  v.  472 
Saunders,  red,  vii.  42 
Savastana  odorata,  iii.  888 
Savill's  disease,  iii.  418;  and  see 

Dennatitis  epidemica 
Savine,  vii.  43 
Savory,  summer,  v.  879 
Saw  palmetto,  vii.  48 
Sayre's    dressing     for    fractured 

clavicle,  iv.  259 
Scabies,  vii.  48 

and  eczema,  dififerential  diagno- 
sis of,  iii.  716 

of  the  hands  and  fingers,  iv.  507 
Scala  tympani,  i.  620 

vestibuli,  i.  620 
Scalds,  ii.  517 

as  a  cause  of  death,  i.  672 

of  the  larynx,  v.  414 

of  the  mouth,  viii.  582 

of  the  tongue,  vii.  797 
Scalenus  anticus  muscle,  anom- 
alies of,  vi.  47 
Scalenus  medius  muscle,  anom- 
alies of.  vi.  47 
Scalenus  minimus  muscle,  vi.  47 
Scalenus  posticus  muscle,  anom- 
alies of,  vi.  47 
Scalp,  eczema  of  the,  iii.  722 ;  vi.  782 

megalosporon  of  the,  vii.  782 

phlegmon  of  the,  vi.  614 

ringworm  of  the,  vii.  782 

set^rrhoea  of  the,  vi.  782 

syphilis  of  the,  vi.  782 

wounds  of  the,  ii.  421 
Scanmionium,  vii.  44 
Scammony,  vii.  44 

purgative  action  of,  vi.  812 

virgin,  vii.  44 
Scansorius  muscle,  vi.  56 
Scaphoid,  dislocation  of,  iii.  580 
Scapula,  congenital  elevation  of,  11. 
806 

diseases  of  the,  vii.  45 

fractures  of  the,  iv.  259;  vii.  45 

surgical  affections  of  the,  vii.  45 

tumors  of  the,  vii.  45 
Scapulo-costalis  minor  muscle, 

vi.  50 
Scapulo-humeral    muscular   atro- 
phy, vi.  62 
Scar,  iii.  86;  and  see  Cicatrix 
Scarification,  ii.  73 
Scarificator,  ii.  73 
Scarlet  fever,  vii.  46 

among  troops,  ii.  589 

and  dengue,  differential  diagno- 
sis of,  iii.  402 

and    measles,   diagnosis    of,   v. 
718;  vi.  998 
relation  of,  vi.  997 

blindness  in,  ii.  12 

cervical  adenitis  in,  vii.  58 

changes  in  the  blood  in,  vii.  58 
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Scarlet  fever,  cliuical  history,  vii. 

Sch^nlein'B  disease,  v.   861;    vii. 

Sclera,  syphilitic  affections  of  the. 

49 

68    and  see  Morbus  maculosus  Werl- 

vii.  619 

cold  in,  iii.  195 

Jiofii 

tumors  of  the,  iv.  110;  vii.  75 

complications  of,  vii.  53 

School  buildings,  selection  of  site, 

Sderatitis,  scrofulous,  vii.  74 

concurrence  of,  with  other  spe- 

vii. 69 

Sclerema,  vii.  75 

cific  affections,  vii.  57 

School  children,  myopia  in,  vi.  84 

neonatorum,   vi.   837,  388;    vlL 

contagion  of,  vii.  40 

School  hygiene,  vii.  68 

75;  and  see  (Edema  neanaUh 

deafness  from,  vii.  55 

arrangement  of  seats,  vii.  69 

mm 

death  rate  in.  viii.  255 

baths,  vii.  71 

Sclererythrin,  iv.  2 

definition,  vii.  46 

building,  vii.  69 

Scleriasis,  vii.  75 

desquamation,  vii.  51 

color  of  walls,  vii.  69 

Scleritis,  vii.  74 

diagnosed  from  measles,  vi.  968 

eyesight,  vii.  78 

complicated,  vii.  74 

from  roetheln.  vi.  998 

furniture,  vii.  71 

simple,  vii.  74 

diagnosis,  vii.  61 

heating  and  ventilation,  vii.  70 

scrofulous,  vii.  74 

disinfection,  vii.  63 

height  of  windows,  vii.  69 

Scleroanthin,  iv.  2 

due  to  milk,  v.  837 

of  window  sills,  vii.  69 

Sclerocrystalline,  iv.  2 

ear  diseases  in,  vii.  55,  66 

lavatories,  waterclosets,  etc.,  vii. 

Scleroderma,  vi.  283 :  vii.  75 

eniption  of,  vii.  49 

71 

circumscribed,  v.  864 

erythema  in.  iv.  8 

lighting,  vii.  69 

conscriptum,  see  Morphaa 

etiology,  vii.  46 

medical    inspection   of    schools, 

of  the  hand,  iv.  512 

frequency  of  epidemics,  vii.  46 

vii.  72 

Sclerodermia,  vii.  75 

graver  forms,  vii.  51 

rooms,  vii.  69 

Sclerojodin,  iv.  2 
ScleroKeratitis,  vii.  74 

heart  failure  in.  vii.  56 

site,  vii.  69 

history,  vii.  46 

spaces    between    windows,   vii. 

Scleroma  adultorum,  vii.  75 

how  to  avoid,  in  camp,  v.  814 

69 

neonatorum,  vi.  337,  338 

hydrotherapy  in,  iv.  789 

testing  the  eyesight  and  hearing, 

Sderomucin,  iv.  2 

hygiene,  vii.  63 

vii.  73 

Sclerosis,  amyotrophic  lateral,  viL 

incubation  of,  vii.  48 

water  supply,  vii.  71 

851 

inflammation  of  joints  in,  vii.  56 

window  shades,  vii.  69 

combined,  vii.  885 

in  the  new-born,  vi.  278 

School  life,  ii.  833 

disseminated,  viii.  583 

invasion  of,  vii.  49 

School  rooms,  amount  of  air  re- 

insular, viii.  583 

kidneys  in.  vii.  59,  66 

quired  in,  ii.  661 

lateral,  vii.  350 

kyphosis  due  to,  v.  378 

disinfection  of,  iii.  505 

multiple  cerebro-spinal,  viii.  583 

liver  in,  vii.  60 

Schooley's    Mountain    Springs, 

cerebro-spinal,    diagn  o  s  e  d 

lymphatic  glands  in,  vii.  55,  60 

vii.  68 

from  brain  tumor,  ii.  449 

malignant,  vii.  51 

Schroeder's  amputation  of  the  cer- 

multiple, diagnosed  from   pare* 

microbes  of,  vii,  46 

vix  uteri,  viii.  67 

sis,  V.  92 

milder  forms  of.  vii.  49 

Schr6tter's  laryngeal  cautery  in- 

of the  spinal  cord,  vi.  498 

modes  of  infection,  vii.  47 

struments,  iii.  75H 

of  the  retinal  vessels,  vi.  956 

nephritis  in,  vii.  58 

Schulzer's  larva  holder,  iv.  708 

of  the  veins,  see  PhleboncUnms 

pathological  anatomy,  vii.  59 

Schwabach's  test  for  hearing,  iii. 

the  hand  in,  iv.  532 

pharyngitis  in,  vi.  593 

661 

Sclerostoma  duodenale,  vi.  221 

predisposing  conditions,  vii.  47 

Schwalbach,  vii.  73 

Sclerotic  acid,  iv.  2 

preventive  inoculations,  vii.  68 

Schwann,  medullarv  substance  of 

Sclerotium,  iv.  1 

prognosis,  vii.  62 

sheath  of,  vi.  236 

clavus.  iv.  2 

proj)hylaxis,  v.  814;  vii.  63 

white  substance  of,  vi.  236 

of  claviceps  purpurea,  iv.  1 

protozoa  in,  viii.  548 

Schwartze- Stackers      mastoid 

Scolex,  echinococcus,  v.  540 

puerperal,  vii.  58 

operation,  v.  70(5 

Scoliosis^  ii.   807:  v.  456:   and  see 

relapses  and  recurrences,  vii.  58 

Schweninger's  method  of  treating 

Lateral  currature  of  (lie  ^pine 

sequela*,  vii.  56 

obesity,  i.  125 

classification,  v.  460 

sennn  therapy  in,  vii.  67,  134 

Sciatica,  vi.  247;  and  see  Seuralffia 

congenital,  ii.  807 

si)l(M*n  in,  vii.  61 

a  cause  of  spinal  deformitv,  vii. 

etiology,  v.  458 

surgical,  vii   57 

390 

primary  changes  in,  v.  457 

symptoms,  vii.  49 

causes,  vi.  247 

secondary  changes  in.  v.  458 

treatment,  vii.  03 

prognosis,  vi.  247 

symptoms,  v.  461 

Scarpa's  triangle,  vii.  738 

symptoms,  vi.  247 

treatment,  v.  463 

Schatz  method  of  hand   steriliza- 

treatment, vi.  247 

Scolopendra,  v.  160 

tion,  i.  o{y(\ 

Sciatic  artery,  vii.  740 

castaniceps,  v.  1(J0 

Schede's     method     of     thoraco- 

anomalies of.  i.  534 

Scombrin,  ptomaYn,  vi.  790 

plasty,  vii.  7.')r> 

Sciatic  nerve,  great,  vii.  740 

Scooper*s  pneumonia,  v.  594 

Scheiner's  experiment,  iv   03 

Sciences,  analogy  of.  as  evidence  of 

Scoparin,  ii.  498 

Scherk's  perimeter,  vi.  393 

evolution,  iv.  20 

Scoparius,  ii.  498 

Schieffer de cker's    pancreatin 

biological,  i.  758 

diuretic  action  of,  iii.  547 

fluid,  iv.  71-2 

Scilla,  vii.  434 

Scopola,  vii.  76 

Schimmelbusch  mask,  iii.  13 

Scillin,  vii.  434 

l>elladonna.  vii.  76 

Schimmelbusch's  method  ot  pre- 

Scillipikrin,  vii.  434 

camiolica  vii.  76 

paiin<:  ^ponircs.  i.  5(57 

Scillitoxin,  vii.  434 

Japcmica,  vii.  76 

Schin-seng',  iv.  3.V2 

Scilly  Islands  and  Penzance,  vi. 

Scopolamine,  iv.  795 

Schistosoma,  vii.  8<1 

551 

hydrobromate.  iv.  818 

hji-iiiaiohiinn.  vii.  N72 

Scirrhous  ulcer,  vii.  946 

-morphine  ancesthesia,  viiL  858 

Schizomycet*^8.  i.  ()77 

Scirrhus,  see  Ctircinonui 

Scopolia  japonica,  poisonous,  i.  610 

Schleich's    inciluxl    of   local   anjes- 

Scissura  pilorum,  i.  005 

Scorbutic  ulcer,  vii.  944 

tiicsiii.  i.  2M7 

Sclera,  iv.  (38;  and  see  A//<j 

Scorbutus,  vii.  78:  and  see  Seurty 

mixtme  as  an  ana'Stlietic,  i.  292 

diseases  of  the,  vii.  74 

Scorpion,  v.  159 

Schlosing's  method  of  determining 

ectasia  of  the.  vii.  75 

Scorpionidae,  v.  159 

ammonia  in  nrinr.  viii.  56 

intlamniation  of  the.  see  Sclentis 

Scorpions,  i.  428;  v.  159 

Schmidt's  method  of  detecting  so- 

rupture of  the.  iv.  102 

sting  of.  i.  428 

dium  carbonate  in  milk,  v.  840 

staphyloma  of  the,  vii.  75 

water,  v.  160 
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for  record  of  lateral  curva- 
ture of  spine,  v.  462 
Screw- worm,  v.  154 
Scrofula,  vii.  77,  902 

of  the  lymph  nodes,  v.  666 
Scrofuloderma,  vii.  77 
Scrofulous  diseases  of  eye,  as  a 

cause  of  blindness,  ii.  12 
Scrofulous,  percentage  of,  from  con- 
sanguineous marriages,  iii.  257 
Scrophularia,  vii.  78 
Scropli\ilariace»,  vii.  77 

distinguished  from  labiated,  v. 
379 
Scrophularin,  vii.  78 
Scrotum,  cancer  of  the  (chimney- 
sweeps'), ii.  682 
contusions  of  the,  vii.  178 
cysts  of  the,  vii.  179 
eczema  of  the,  iii.  725 
elephantiasis  of  the,  iii.  783 
hematocele  of  the,  vii.  178 
inflammation  of  the,  vii.  178 
injuries  of  the,  vii.  178 
tumors  of  the,  vii.  179 
wounds  of  the,  vii.  178 
Scurvy  or  scorbutus,  vii.  78;  see 
also  under  Ihirpura,  vi.  78 
button,  iii.  707 
clinical  history,  vii.  79 
definition,  vii.  78 
diagnosed  from  purpura,  v.  862 
diagnosis,  vii.  80 
etiology,  vii.  78 
general  considerations,  vii.  78 
history,  vii.  78 
infantile,  vii.  81 

clinical  symptoms  in,  vii.  82 
diagnosis,  vii.  82 
etiology,  vii.  81 
general   considerations,   vii. 

81 
pathology,  vii.  82 
treatment,  vii.  82 
in  the  army,  ii.  619;  v.  808 
pathology,  vii.  80 
prognosis,  vii.  80 
the  joints  in,  v.  265 
treatment,  vii.  80 
Scutellaria,  v.  879;  vii.  241 
lateriflora,  vii.  241 
Western,  vii.  241 
Scutellarin,  vii.  241 
Seasickness,  vii.  82 

idiosyncmsy  in.  iv.  841 
Sea  voyages,  vii.  85 

contraindications,  vii.  86 
indications,  vii.  86 
in  treatment  of  tuberculosis,  i. 
641 
Sea  water,  distillation  of,  for  use  on 

ships,  vi.  169.  170 
Sea-wrack,  i.  799 
Seal,  golden,  see  Hydrastis 
Seasons,  influence  of,  upon  sickness 
and  death  in  the  army,  i.  498 
in  relation  to  dysentery,  iii.  567 
to  insanity,  v.  30 
Seat-worm,  i.  363 
Sebaceous  glands,  viii.  678 

secretion  of,  vii.  100 
Seborrhcea,  vii.  86 

diagnosed  from  eczema,  iii.  723 

from  psoriasis,  vi.  782 
diagnosib,  vii.  88 
etiology,  vii.  88 
of  the  auricle,  iii.  607 
oleosa,  vii.  87 


Seborrkoea  sicca,  vii.  87 

symptoms,  vii.  87 

treatment,  vii.  89 
Sebum  ovile,  vii.  548 
Secale  cereale,  iv.  1 

cornutum,  iv.  1 
Seccec,  ii.  828 
Second  nerve,  iv.  79 

wind,  iv.  612 
Secondary  anaemia,  blood  changes 
in,  ii.  69 

cachexia  in,  ii.  531 

causes  of,  ii.  532 

classification  of,  ii.  532 
Secondary  waves  of  pulse,  vi.  799 
Secrecy,  professional,  iv.  141 
Secretin,  vii.  90 

Secretion  or  secretions,  adrenal, 
vii.  101 

biliary,  vii.  97 

effect   of   sympathetic  nervous 
system  on,  vii.  582 

external,  vii.  90 

gastric,  v.  773;  vii.  95 

hepatic,  v.  773 

inhibition  of,  v.  24 

in  insanity,  v.  53 

internal,  v.  774;  vii.  101 

mammary,  ii.  471;   v.  818;  vii. 
101 

metastasis  of,  v.  778 

pancreas,  internal  secretion  of, 
vii.  104 

pancreatic,  v.  774;  vii.  93 

physiology  of,  vii.  90 

renal,  vii.  98 

reproductive,  vii.  104 

salivary,  v.  773;  vii.  90 

sebaceous,  vii.  100 

small  intestines,  vii.  97 

sweat,  vii.  100 

thyroid  tissues,  vii.  101 
Secretory  disorders  of  kysteria, 

iv.  833 
Section  cutting,  iv.  713 
Sections,   methods  o^  nmking,  iv. 

I  lA 

of  nervous  tissue,  ii.  324 

serial,  iv.  716,  717 
Sects,  medical,  iv.  47 
Securite,  vii.  910 
Sedatin,  vii.  105 
Sedative,  heat  as  a,  iv.  624 
Sedatives,  nervous,  in  insanity,  v.  72 

poisons,  vi.  691 

urinary,  viii.  27 

vascular,  in  insanity,  v.  72 
Sedgwick  and  Tucker's  a^robio- 

scope,  viii.  447 
S^dillot*s  operation,  cheiloplasty, 
vi.  902 

harelip,  iv.  536 
Sediment  in  milk,  v.  833 
Sediment,  urinary,  viii.  56 
Seeds,  adulteration  of,  iv.  163 

poisonous,  vi.  699 
Segmentation  of  the  body,  vii.  105 

of  the  ovuu),  vii.  106 
Segmenting  zone,  ii.  2 
Seguin*s  signal  symptom,  in  epi- 
lepsy, ii.  420 
Seidlitz  powder,  vi.  744 

as  a  laxative,  v.  469 
Seigler's  Springs,  vii.  109 
Seignette's  salt,  vi.  744 
Selection,  genetic,  iv.  35 

natural,  iv.  28 

physiological,  iv.  33 


Selection,  reproductive,  iv.  35 

sexual,  iv.  34 
Seliwanoff*s  reaction   for   levu* 

lose,  viii.  42 
Semecarpus  anacardium,  ii.  707 
Semen  contra,  viii.  315 

sanctum,  viii.  315 
Semicircular  canals,  i.  620 

function  of,  i.  624;  iii.  859 
Semilunar  cartilages,  displaced, 

massage  for,  v.  698 
Semilunar  ganglia,  vii.  578 

pathology  of,  vii.  109 
Semimembranosus    muscle,    vii. 
740 

anomalies  of,  vi.  56 
Seminal  incontinence,  vii.  192 
Seminal  stains,  medico-legal  ex- 
amination of,  vii.  112 
Seminal  vesicles,  iv.  327 

abscess  of,  vii.  190 

concretions  of,  vii.  191 

calculi  of,  vii.  191 

cysts  of,  vii.  191 

diseases  of,  vii.  190 

inflammations  of,  vii.  190 

malformations  of,  vii.  190 

tuberculosis  of,  vii.  191 

wounds  of.  vii.  190 
Semitendinosus  muscle,  vii.  740 

anomalies  of,  vi.  56 
Senega,  vii.  113 

as  an  expectorant,  iv.  50 
Senegin,  vii.  114 
Senescence,  phenomena  of,  i.  138 
Senile  changes,  health  resorts  for, 

iv.  565 
Senile  necrosis,  vi.  202 
Senility,  vii.  114 

climate  suitable  for,  iv.  565 

external  phenomena  of,  iii.  378 

health  resorts  for,  iv.  566 
Senna,  vii.  116 

action  and  use,  vii.  117 

administration,  vii.  117 

Alexandrian,  vii.  117 

allied  products,  vii.  117 

as  a  laxative,  v.  470 

as  a  purgative,  vi.  810 

British,  vii.  116 

constituents,  vii.  117 

description  of.  vii.  117 

Indian,  vii.  117 

Tinnevelly,  vii.  117 

varieties  of,  vii.  116 
Senn's  decalcified  bone  plates,  v.  179 

lateral   implantation  suture,  v. 
179 

method  of  amputation,  i.  266 
Sensation,  disorders  of,  vii.  117 

disturbances  of,  in  hysteria,  iv. 
881 

idiosyncrasy  in,  iv.  841 

irradiated,  v.  281 

primary  centres  of  localization, 
ii.  808 

visual  and  auditory  compared,  i. 
624 
Sense,  muscular,  i.  282 

special,  disturbances  of,  in  in- 
sanity, V.  51 
Senses,  development  in  infancy,  iv. 
858 

in  childhood,  ii.  832 
Sensibility,  cutaneous,  disturb- 
ances  of,  in  insanity  v.  51 

functional   derangements  of,   i. 
288 
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SensibilitVy  loss  of,  i.  285 

methoos  of  testing,  i.  282 

tactile,  i.  185 

disturbances  of,  in  insanity, 
V.  51 
Sensitiveness     to     temperature 

changes  in  childliood,  ii.  829 
Sensory  areas,  distribution  of,  ii. 

a05 
Sensory  disorders  in  neurasthenia, 

vi.  250 
Separated  milk,  v.  822 
Separation  of  retina,  vi.  959 
Sepia  officinalis,  iii.  389 
Sepsis,  in  fractures,  treatment  of, 
iv.  257 

in  the  new-bom,  vi.  278,  281 

neonatorum,  vi.  281 

puerperal,  vi.  798 
Septic  absorption,  a  cause  of  sub- 
involution of  uterus,  viii.  101 
Septicaomia  and  py'asmia,  vii.  122 

classification,  vii.  122 

diagnosis,  vii.  129 

etiology,  vii.  128 

historical  memoranda,  vii.  122 

pathology,  vii.  128 

post-mortem  findings,  vii.  124 

prognosis,  vii.  129 

puerperal,  vi.  798;  vii.  125 

signs  and  symptoms,  vii.  124 

treatment,  vii.  129 
Septico  -  pyaemia,    cryptogenic, 

viii.  212 
Septum  of  the  nose,  vi.  101 

cartilages  of,  vi.  101 

deviations  of,  vi.  125 

outgrowths  from,  vi.  125 

perforations  of,  vi.  125 

polypi  of,  vi.  129 
Sequestration,  vi.  205 
Sequestrum,  vi.  205,  420 
Serenoa  serrulata,  vii.  48 
Serositis,  chronic  multiple,  viii.  504 
Serosynovitis,  vii.  596 
Serpentaria,     vii.     254;    and    see 
Snake  r*H)t 

family,  i   449 

Texas,  vii.  255 

Viririiiia,  vii.  254 
Serpylium,  vii.  7H5 
Serratus  magnus  muscle,  anom- 
alies of.  vi.  51 
Serratus  posticus  inferior  mus- 
cle, anomalies  of,  vi.  60 
Serratus  posticus  superior  mus- 
cle, anomalies  of.  vi.  60 
Serres  fines,  iv.  726 
Serum,  against  snake-bite,  vi.  715 

antivenonious,  vi.  715 

bactericidal  action  of,  ii.  86 

blood,  ii.  84,  36 

compared  with  chyle,  iii.  76 

composition  of,  iii.  76 

eel,  viii.  477 

endotheliolytic,  viii.  476 

globulicidal  action  of.  ii.  86 

htemolysis  by  means  of,  viii.  530 

leucocytolytic.  viii.  476 

lipolytic  action  of.  ii  36 

lymphatolytic.  viii.  477 

nephrol3tic,  viii.  477 

neurolytic,  viii.  477 

thyrolytic,  viii.  477 

Yersin's    antipest,    in    bubonic 
plague,  ii.  511 
Serum  diagnosis,  vii.  181 

technique  of,  vii.  182 


Serum  therapy,  vii.  182 
in  anthrax,  vii.  188 
in  diphtheria,  iii.  489 
in  phlegmon,  vi.  619 
Sesamum  indicum,  i.  748 
Setons,  iii.  805 
Settinff-up  drill,  v.  815 
Seven  barks,  iv.  774 
Seven  Springs,  vii.  184 
Seventh  nerve,  iii.  821 
Sevum,  vii.  548 

preeparatum,  vii.  548 
Sewage,  theory  of  l)acterial  purifi- 
cation of,  vii.  185 
Sewage  farms,  vii.  185 
Sewer  air,  i.  158 

Sewerage  and  sewage  disposal, 
vii.  184.  189 
care  of  sand  filters,  vii.  186 
chemical  precipitation,  vii.  189 
contact  filters,  vii.  141 
disposal  by  dilution,  vii.  184 
for  isolated  houses,  iv.  766 
for  villages,  iv.  766 
system  of  Brockton,  vii.  187 
filters  of  coarse  material,  vii.  141 
filtration  at  Marlborough,  Mass., 
vii.  188 
through  gravel  or  other 

coarse  material,  vii.  141 
through  intermittent    sand 
filters,  vii.  186 
intermittent    continuous   filtra- 
tion, vii.  148 
filtration,  vii.  136 
mechanical  straining,  vii.  140 
method  of  operation  of  sand  fil- 
ters, vii.  186 
physical  characteristics  of  sand 

for  filtration,  vii.  186 
rate  of  filtration  through  sand 

filters,  vii.  186 
sand  filter  areas,  vii.  187 
septic  tank  treatment,  vii.  142 
sewage  farming,  vii.  135 
straining,  vii.  140 
theory  of  bacterial  purification, 
vii.  135 
Sex,  vii.  144 

as  a   factor  in   occupation,   vi. 

321 
characteristics  of,  primary,  vii. 
144 
secondary,  vii.  145 
tertiary,  vii.  145  • 
determination  of.  in  cadaver,  ii. 

539 
determined  by  pelvic  measure- 
ments, ii.  541 
by  skeleton,  ii.  540 
effect  of,   upon  pulse  rate,  iii. 

110 
influence  of,  upon  dysentery,  iii. 
568 
upon  longevity,  v.  569 
upon  neurasthenia,  vi.  251 
in  insanity,  v.  30,  81 
modifying  dosage,  iii.  551 
Sexton^s  ear  forceps,  iii.  668 
Sexual  apparatus,  relation  to  nasal 

mucous  membrane,  vi.  188,  184 
Sexual  differences  in  the  skeleton, 

ii.  539 
Sexual  disorders,  a  cause  of  head- 
ache, iv.  549 
Sexual  excesses,  as  cause  of  epi- 
lepsy, iii.  849 
as  factor  in  paresis,  v.  88 


Sexual  ftuLctions,  connection  be- 
tween, and  the  thyroid  gland, 
iv.  880 
in  neurasthenia,  vi.  251 
Sexual  glands  and  ducts,  mal- 
formations of,  vii.  709 
Sexual  instincts,  contrary,  v.  184 
Sexual  life  of  male,  effect  of  cas- 
tration on  the,  ii.  711 
of  women,  effect  of  castration  on 
the,  ii.  714 
Sexual  organs,  female,  vii.  147 
ovaries,  vii.  150 
oviducts,  vii.  154 
uterus,  vii.  157 
vagina,  vii.  164 
vulva,  vii.  168 
Sexual  organs,  male,  see  Oeniial 
organs,  male 
injuries  and  diseases  of,  vii.  178 
amputation  of  the  penis,  vii. 

178 
anomalies   of   the    testicle, 

vii.  179 
calcification  and  ossification 

of  the  penis,  vii.  177 
chylocele,  vii.  188 
congenital    defects   of    tiie 

penis,  vii.  178 
cord,  tumors  of  the,  vii.  190 
epididymectomy.  vii.  184 
epididymitis,  vii.  181 
epispadias,  vii.  174 
extirpation  of  the  inguinal 

glands,  vii.  178 
extirpation  of  the  penis,  vii. 

178 
fibrosis  of    erectile  bodies, 

circumscribed,  vii.  177 
gangrene  of  the  penis,  vii. 

176 
hiematocele,  vii.  188 
herpes    progenitalis.    see 

Herpes 
horns,  vii.  177 
hydrocele,     idiopathic,    viL 

185 
hydrocele,  symptomatic,  vii. 

185 
hypospadias,  vii.  174 
impotence,  vii.  192 
inflammation  of  the  erectile 

bodies,  vii.  176 
injuries  of  the  penis,  vii.  176 
irritable  testicle,  vii.  180 
lymphangitis,  see  Chancroid 

and  Gonorrh(ea 
malignant    neoplasms,    vii. 

\^  i 
orchidectomy,  vii.  185 
orchitis,  vii.  182 
paraphimosis,  vii.  .174 
phimosis,  vii.  173 
scrotal  injuries,  vii.  178 
seminal     incontinence,    vii. 

192 
seminal  vesicles,  vii.  190 
skin  diseases,  see  Skin  dis- 
eases of  the  scrtftum 
spermatic  cord,  hydrocele  of 

the,  vii.  187 
spermatic    cord,   torsion  of 

the,  vii.  180 
spermatocele,  vii.  187 
spermatorrhcea.  vii.  192 
sterility  in  the  male,  vii.  198 
\eAticle,  gangrene  of  the,  viL 
180 
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Sexual  ormns,  male,  iDiuries  and 
diseases  of,  testicle,  inflam- 
matioD  of  the,  vii.  180 
testicle,  injuries  of  the,  viL 

180 
testicle,  syphilis  of  the,  vii. 

184 
testicle,  tuberculosis  of  the, 

vii.  188 
testicle,  tumors  of  the,  vii. 

184 
tuberculosis,  vii.  177 
varicocele,  spontaneous,  vii. 

188 
varicocele,       symptomatic, 

vii.  188 
venereal     ulcerations,      see 
Chancroid^  syphilis 
Sexual    organs,    malformations 
of,  vii.  710 
female,  vii.  710 
male,  vii.  710 
Sexual  selection,  iv.  84 
Shaddock,  iii.  127 
Shadow  test,  vii.  194 
Shake  cultures,  viii.  427 
Shaking  palsy,  vi.  485 
Shannondale  Springs,  vii.  198 
Sharon  Springs,  vii.  198 
Sharpey's  fibres,  ii.  116 
Sheboygan  Mineral  Well,  vii.  199 
Sheep,  apoplexy  among,  detection 
of,  v.  726 
"  braxy  "  among,  detection  of,  v. 
726 
Sheeppox,  detection  of.  v.  726 
Sheep,  hsemolymph  glands  of,  iv.  468 
Sheet,  rubber,  for  soldiers,  v.  796 
Sheffield  grinder's  rot,  v.  594 
Sheldon  Springs,  vii.  199 
Sheringham  valve,  iv.  757 
Shield,  viii.  173 
Shingles,  iv.  686:  and  see  Herpes 

zoster 
Ship,  transportation  of  disabled  on, 

vi.  187 
Ship's  air,  sources  of  contamination 

of,  vi.  158 
Ships,  disinfection  of,  iii.  498.  505 
hygiene  of,   vi.   155;    and    see 

Naval  hygiene 
inspection  of,  at  quarantine  sta- 
tion, vi.  823 
relation  between  size  of  hatches 

and  tonnage  of,  vi.  158 
ventilation  of,  vi.  155 
water  supply  of,  vi.  167 
Shir  khist,  v.  698 
Shirts,  military,  v.  795 
Shock,  as  immediate  cause  of  death, 
i.  666 
electrical,  clinical  manifestation 
in,  iii.  760 
resuscitation  from,  iii.  752 
spontaneous  recovery  from, 
iii.  752 
from  hemorrhage,  effect  of  en- 

teroclysis  on,  iii.  838 
in  contusions,  iii.  278 
in  gunshot  wounds,  iv.  440 
intravenous  injection  in,  v.  194 
surgical,  vii.  199;  viii.  689 
symptoms  of,  i.  20 
treatment  of,  i.  20 
Shoddy  fever,  vi.  321 
Shoe,  army.  v.  795 

for  metacarpal  disease,  v.  289 
proper,  for  soldiers,  v.  795 


Shoe,  proper,  for  weak  foot,  iv.  205 
Shortening  of  limb,  complicating 

hip  disease,  v.  285 
Short-sightedness,  see  Myopia,  vi. 

77 
Shot,   in  intestinal  obstruction,  v. 

178 
Shot  wounds,  see  Gunshot  wounds 
Shoulder-joint,  vii.  204 
amputation  at,  i.  253 
anomalies  of  muscles  of,  vi.  51 
arthritis  deformans  of,  v.  276 
bursfieof,  ii.  528;  vii.  206 
chronic  synovitis  of,  v.  276 

tuberculous  ostitis  of,  v.  276 
congenital  dislocations  of ,  iv.  698 
diseases  of.  v.  276 

treatment  of,  v.  289 
dislocations  of,  iii.  517 

with  fracture,  iii.  620 
drainage  of,  v.  294 
ligaments  of,  vii.  205 
lymphatic  glands  of,  v.  682 
lymphatics  of,  v.  681 
periarthritis  of,  v.  276 
resection  of,  vi.  921 
surgical  anatomy  of,  vii.  204 
Shoulder  presentations,   v.   893; 

and  sec  Transverse  presentation 
Shoulders,  round,  ii.  808 

stoop,  ii.  808 
ShrapnelPs  membrane,  i.  616 ;  iii. 
580 
perforation  in,  in  chronic  puru- 
lent otitis,  iii.  639 
Shrapnell-shot,  iv.  429 
Sialagogues,  vii.  210 
Sialorrhoea,  vi.  513 
Sick,  dietetics  of  the,  iii.  450 
Sickness,  falling,  iii.  845 

morning,  see    Vomiting  of  preg- 
nancy, viii.  269 
Sick-room,  disinfection  of  the,  iii. 

497 
Sico,  ii.  828 
Side-chain  theory  of  Paul  Ehr- 

lich,  vii.  210 
Sideroscope,  vii.  213 
Siderosis,  v.  594;  vi.  635;  vii.  213 
Sidonal,  vii.  214 
new,  vii.  214 
Siegle's  ear  speculum,  iii.  668 
Sieveking's  assthesiometer,  i.  185 
Sight,  and  sec  Vinton 

centripetal  conduction  path  of, 

ii.  363 
disturbances  of,  in  insanity,  v. 

51 
examination  of.  vi.  854 
Sigmatism,  vii.  435 
Sigmoid  sinus,  septic  thrombosis 

of,  operation  for,  v.  712 
Sign,  Kemig's,  in  meningitis,  ii. 

894 
Siguatera,  iv.  184,  188 
Sike,  ii.  828 
Sikka,  ii.  828 
Siko,  ii.  828 

Silent  areas  of  brain,  ii.  811 
Silicosis,  vii.  214 
Silk,  for  sutures,  iii.  554 
Silk  workers,  health  of,  vi.  824 
Silkworm  gut,  for  sutures,  iii.  554 
Silver,  vii.  214 

us  a  cause  of  blindness,  ii.  13 
us  a  pathological  pigment,  vi. 

685 
citrate,  vii.  216 


I 


SUver,  colloidal,  vii.  216 

compounds    used  in    medicine, 
vii.  214 

cyanide,  iii.  340 ;  vii.  216 

eosolate  of,  iii.  844 

iodide,  vii.  215 

lactate,  vii.  216 

medicinal  properties  of,  vii.  214 

nitrate,  vii.  215 

caustic  action  of,  ii.  158 

oxide  of,  vii.  214 

used  for  tapeworm,  i.  362 

poisoning  by,  i.  446;  see  Argyria 

quinaseptolate,  vii.  216 

salts  of,  for  gonorrhoea,  viii.  167 

soluble,  vii.  216 

sulphocarbolate,  vii.  216 

vitelline,  vii.  216 
Silver  Citv,  vi.  283 
Silver  fork  deformity,  iv.  263 
Silver  wire  as  suture,  iii.  554 
Simaba  cedron,  ii.  760 
Simarubaceas,  poisonous  plants  of, 

vi.  695 
Simblum  rubescens,  iv.  286 
Simiruba  excelsa,  vi.  826 
Simon^s  operation   for  vesico-vagi- 
nal  fistuloe,  viii.  175 

retractor,  viii.  175 
Simoom,  iii.  140 
Simple  necrosis,  vi.  202 
Sims'  female  catheter,  ii.  752 

fork,  viii.  173 

operation  for  vesico- vaginal  fis- 
tulee,  viii.  178 

tampon  extractor,  viii.  178 

vaj^inal  dilator,  viii.  180 
SimulidsB,  v.  164 

SimiUium  invenustum,  v.  164, 165 
Sinalbin,  vi.  68 
Sinapin  sulphate,  vi.  68 
Sinapis  alba,  vi.  67 

nigra,  vi.  67 
Sincipital  cephalocele,  ii.  286 
Singers'  nodes,  v.  416 
Singultus,  viii.  544 
Sinigrin,  vi.  68 
Sinks,  iv.  763 
Sinuses,  affections  of,  vi.  144 

anomalies  of,  viii.  203 

caroticus,  ii.  263 

cavernous,  ii.  261 

cerebral,  ii.  260 

anomalies  of,  viii.  208 

dural,  ii.  260 

epicranial,  ii.  260 

ethmoidal,  vi.  104;  vii.  285 

falcial.  ii.  256,  260 

frontal  anatomy,  vi.  104;  vii.  284 
measurements  of,  viii.  240 

great,  of  aorta,  i.  406 

inferior  petro-occipital,  ii.  268 

intracranial,  wounds  of,  iv.  560 

lateral,  ii.  261 

longitudinal,  ii.  260 

muxillary,  vi.  104;  vii.  238 
measurements  of,  viii.  240 

measurements  of,  viii.  238 

occipital,  ii.  262 

occlusion  of,  ii.  262 

of  the  dum,  ii.  260 

phlebitis  of,  iii.  658 

of  the  nose.  vi.  104 

of  Valsalva,  iv.  571 
aneurism  of,  i.  843 

orbital,  vii.  236 

pocularis,  vi.  757 

prepetrosal,  ii.  261 
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I,  sphenoidal,   vi.    105;  vii. 
285 
subpetrosal.  ii.  261 
subsphenoidal,  ii.  261 
superpetrosal,  ii.  261 
teutorial,  ii.  256,  261 
terminalis,  i.  444 
thrombosis,  a  cause  of  headache, 

iv.  552 
torticular,  ii.  261 
traDSverse,  ii.  261 
venosus,  i.  444;  iv.  568 
Sinusitis  frontalis,  iv.  271 
Siphonaptera,  v.  154 
Siriasis,  iv.  618 
Sirocco,  iii.  140 

Sirolin,  vii.  741 ;  and  see  Thioeol 
Site  for  houses,  iv.  750 

examination  of,  iv.  768 
Sitka  Hot  Springs,  vii.  217 
Sitotoxismus,  iv.  189 
Sixth  nerve,  iii.  824 
Size,  abnormal,  of  new-born,  vi.  276 
effect  On  pulse  rate,  iii.  109 
estimate  of,  viii.  246 
Skag^'s  Hot  Springs^  vii.  217 
Skatoi  as  a  germicide,  iv.  885 
ptomaYn,  vi.  789 
in  urine,  viii.  45 
Skatoxyl  in  urine,  viii.  45 
Skeleton,  acromegalic,  1.  98 
in  cretinism,  iv.  898 
sexual  differences  in,  ii.  589 
Skene's  curette,  iv.  466 

tenaculum,  iv.  465 
Skewness,  measurement  of.  viii.  194 
Skey's  arterial  compressor,  i.  586 
Skin,  viii.  671 

abnormalities  of.  vii.  717 
absorptive  function  of,  vii.  218 
adenoma  of,  i.  112,  115 
adipose  layer  of.  viii.  676 
affections  of,  in  arm  and    fore- 
arm, i.  454 
in  hand  and  fingers,  iv.  511 
anatomy  of,  viii.  671 
appendages  of.  viii.  682 
application  of  remedies  to,  v.  783 
arteries  of,  viii.  (^79 
blood-vessels  of.  viii.  679 
bronzing  of   the,   in   Addison's 

disease,  i.  108 
carbon  dioxide  eliminated  by,  v. 

768 
carcinoma  of.  ii.  631.  672,  680 
cleavage  lines  of,  viii,  671 
colloid  degeneration  of,  iii.  200 
color  of,  viii.  671 
coriuin,  viii.  674 
cutis  propria,  viii.  674 
cysticerci  of,  iii.  344 
cysts  of.  iii.  344.  350 
density  <>f.  viii.  671 
dcrnia.  viii.  074 
dermoids  of.  vii.  717 
diet  in  discjiscs  of,  iii.  466 

in  Addison's  disease,  i.  168 
diseases  due  to  autointoxication, 
i.  f>44 
('osiiioi)lnlia  in.  v.  493 
Fins<'n     treatment     of,     vi. 

992 
mercuiv  in  Ireatnu'Ut  of.   v. 

T.-iO 
of  vulva,  viii.  102 
effect  of  mHssa«;e  u])on.   v.  696 
elastic  tissue  of.  viii.  07.*) 
elasticity  of.  viii.  071 


in,  embryology  of  the  derma,  viii. 
674 

of  the  epidermis,  viii.  672 

of  the  hairs,  viii.  688 

of  the  nails,  viii.  682 

of  the  sebaceous  glands,  viii. 
678 

of  the  sweat-glands,  viii.  676 
end-bulbs  of  Krause,  viii.  682 
epidermis,  viii.  673 

layers  of,  viii.  672 

thickness  of,  viii.  672 
epithelioma  of,  iii.  852 
excretory  function  of,  vii.  217 
fatty  layer,  viii.  675 
fibroma  of,  iv.  155 
folds  of,  viii.  672 
functions  of,  vii.  217 
furrows  of,  viii.  672 
general  characteristics  of,   viii. 

670 
glands  of,  viii.  676 
gonorrhoeal  affections,  viii.  528 
grafting  with,  vii.  220 
hair,  anatomy  of.  viii.  688 
heat-regulating  function,  vii.  218 
in  childhood,  ii.  829 
in  diabetes  mellitug,  iii.  481,  429 
in    myelogenous   leukaemia,    v. 

500 
intercellular  spaces  of  the  stra- 
tum mucosuni,  viii.  678 
lymphatic  vessels  of,  viii.  681 
medication  by  way  of,  v.  785 
medication  of,  v.  788 
muscles  of,  viii.  675 
myoma  of,  vi.  76 
nails,  anatomy  of,  viii.  682 
nerve  endings  in,  iii.  820 
nerves  of,  viii.  681 
neurofibroma  of,  iv.  155 
neuroma  of,  vi.  258 

of  the  forearm,  iv.  288 
Pacinian  bodies,  viii.  682 
painful  neuroma  of,  vi.  258 
panniculus  adiposus,  viii.  676 
parasites  of,  vi.  500 
pars  papillaris   of  the  corium, 
viii.  676 

reticularis    of    the    corium, 
viii.  674 
post-mortem  changes  in.  ii.  585 
protective  function  of.  vii.  217 
Ranvier's  tactile  discs,  viii.  682 
rete  Malpighii.  viii.  673 
sebaceous  glands,  viii.  678 
sensory  functions  of.  vii.  218 
special  sensations  of.  vii.  219 
stratum  corneum,  viii.  678 

granulosum.  viii.  673 

lucidum,  viii.  674 

mucosuni,  viii.  678 

spinosum.  viii.  673 
structure  of.  viii.  ()72 
subcutaneous     connective-tissue 

layer,  viii.  675 
sweat  glands,  viii.  676 
tactile  corpuscles,  viii.  682 
temperature  reirulating  function 

of.  vii.  218 
tension  of,  viii.  671 
termination   of   muscular   fibres 

in,  vi.  14 
tuberculosis  of.  vii.  222 
veins  of.  viii.  680 
Skin-grafting,  vii.  220 
Skins,    treating    and    tanning, 
regulations  for,  vi.  382 


Skin,  tuberculosis  cutis  orifici- 
alis, vii.  228 
Skin,  tuberculosis  disseminata, 

vii.  223 
Skin,  tuberculosis  of,  vii.  222 
Skin,    tuberculosis    verrucosus 

cutis,  vii.  228 
Skull  cap,  V.  879 ;  vii.  241 
Skull,  the,  vii.  224 

age  differences  in,  vii.  282 
anatomical  points  of,  vii.  229 
bony  landmarks  of,  ii.  401 ;  viL 

288 
comparison  of  human  and  an- 
thropoid, vii.  227 
cranial  capacity,  vii.  280 
cranio-encephalic     topography, 

vii.  289 
craniology,  vii.  229 
exterior  of,  vii.  224 
fossse  of,  tumors  in,  ii.  448 
fractures  of,  ii.  421 ;  iv.  556 
indexes  of,  vii.  280 
in  insanity,  v.  51 
interior  of,  vii.  225 
osteoplastic  resection  of,  Ii.  124, 

407 
percussion  of,  ii.  406 
pneumatic  spaces  in,  yii.  283 
sexual  differences  in,  vii.  2^ 
sutures  of,  vii.  281 
venous  openings  through,  Ii.  262 
Slaughter-houses,  regulations  for, 

vL  881 
Sleep,  iii.  559 ;  and  see  Drawsinem 
disorders  of,  iii.  261 
in  infancy,  iv.  860 
loss  of,  v.  169;  and  see  ifMomata 
normal,  factors  producing,  v.  169 

causes  of,  v.  169 
possibility  of  administering 
chloroform    during,    without 
awakening,  iii.  9 
Sleeping-sickness,  iii.  561 ;  vii.242; 

viii.  645,  686 
Sleeplessness,  iii.  560 
Slide  for  hang^g-drop,  viii.  894 
Smidl  intestine,  bacteria  of,  iii.  85 
histology  of.  v.  183 
lymphatics  of,  v.  688 
secretion  of,  vii.  97 
villi  of,  V.  183 
Smallpox,  vii.  244 

and  chickenpox,  differential  di- 
agnosis of,  vii.  249 
and  febrile  lichen,  diagnosis,  vii. 

250 
and  impetigo  contagiosa,  diag- 
nosis of.  vii.  250 
and  measles,   diagnosis  of,  vii. 

250 
and  pemphigus,    diagnosis  of, 

vii.  250 
and  syphilis,  diagnosis  of.  viL 

249 
and     vaccination,    comparative 
protection  afforded    by,    viii. 
123 
confluent,  vii.  248 
death  rate  in,  see  Vaccination 
definition,  vii.  244 
differential  diagnosis,  vii.  249 
disinfection  in,  vii.  252 
discrete,  vii.  247 
etiology,  vii.  246 
Finsen  method  of  treatment,  vt 

992 
hemorrhagic,  vii.  248 
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Ulnases. 
Solaiilue* 


Smallpox,  history,  vii.  244 
hospital  for.  v.  285 
immunity  fn»m,  of   the  vacci- 
nated and  unvaccinated,  viii. 
121 
in  armies,  ii.  589 
inoculation,  vii.  246 
isolation  in,  vii.  251 
modified,  vii.  248 
morbid  anatomy,  vii.  246 
morbidity  of,  as  affected  by  vac- 
cination, viii.  121,  126 
mortality  from,  as  affected  by 

vaccination,  viii.  121,  126 
pharyngitis  in,  vi.  593 
prognosis,  vi.  251 
prophylaxis,  v.  814;  vii.  261 
protection  afforded  by  vaccina- 
tion, vii.  246,  247,  251 ;  viii.  121 
quarantine  in,  vi.  824 

disinfection  of   vessels,  vi. 
826 
relation  of  vaccinia  to,  viii.  118 
stages  of,  vii.  247 
symptoms  and  course,  vii.  247 
treatment,  vii.  251 

by  red  light,  vi.  992 
vaccination,   vii.   251;   see  also 
Vacci7iatioti 
Smear  cultures,  viii.  428 
Smegma  bacillus,  bacteriology  of, 

i.  698 
Smell,  centripetal  conduction  path 
of,  ii.  862 
classification  of,  vi.  854 
disturbance  of,  in  cerebral  tu- 
mor, ii.  445 
in  insanity,  v.  51 
localization  of  sense  of,  ii.  808 
loss  of,  vi.  181 
perversions  of,  vi.  131 
offensive,  a  public  nuisance,  vi. 

380 
sense  of,  see  Olfactory  nerre 
function  of  the  nose  in,  vi. 

106 
physiology  of,  vi.  858 
tests  for,  vi.  854 
Smellie's    craniotomy    scissors, 

vi.  315 
Smelling  salts,  i.  216 
Smilacin,  vii.  41 
Smilasaponin,  vii.  41 
Smilax,  china,  vii.  41 
grandifiora,  vii.  40 
medica,  vii.  40 
omata,  vii.  40 
papyracea.  vii.  40 
pseudo-china,  i.  726 
Smith-Hodge  pessary,  viii.  82 
Smith-Bosin  test  for  bilirubin,  v. 

245 
Smith's  anterior  splint,  iv.  257 
method  of  reducing  dislocation 
of  humerus,  lii.  519 
of   reducing   dislocation  of 
hip,  iii.  525 
Smith's  fermentation  tube,  viii. 

448 
Smith's  (T.)  operation  for  harelip, 

iv.  538 
Smoke,  a  public  nuisance,  vi.  880 
Smokeless  powder,  Iv.  480 
Smothering,  signs  of  death  from, 

i.  672 
Smuts,  iv.  282 
Snails,  viii.  687 
edible,  viii.  688 


Snails,  poisoning  from,  viii.  567 
sea,  viii.  567 
wild,  viii.  567 
Snake-bite,  poisonous,  vi.  711 
Snake  poison,  antidote  to,  i.  878 
Snake  poisoning,  serum  therapy 

in.  vii.  183 
Snakeroot,  Canada,  vii.  254 
seneca,  vii.  118 
Texas,  vii.  254 
Virginia,  vii.  254 
Snakes  and   snake    poisons,  see 

Poimnous  reptiles 
Snakes,  hair,  vi.  224 

impression  of  teeth  of,  vi.  710 
poisonous,  vi.  708 
Snake  venoms,  vi.  710 
antidote  to.  i.  873 
serum  therapy  in,  vi.  715 
Snellen's  test  letters,  vi.  892,  895 
Snow  blindness,  vi.  958 
among  troops,  ii.  619 
Soap^  vii.  255 

amount  allowed  soldiers,  v.  799 

as  an  antidote,  i.  872 

Castile,  vii.  255 

German,  vii.  255 

green,  vii.  255 

hard,  vii.  255 

liniment,  vii.  255 

manufacture  of,  regulation  for, 

vi.  832 
plaster,  vii.  255 
soft.  vii.  255 
Spanish,  vii.  255 
Soap  bark,  vii.  256 
Soap  cysts,  viii.  482 
Soap  root,  vii.  256 
Soapwort,  vii.  256 
Sociological  conditions  as  affected 

by  castration,  ii.  718 
Sooa  as  a  caustic,  ii.  758 
as  a  germicide,  iv.  386 
caustic,  vii.  256 
chlorinated,  iii.  6 
cooking,  vii.  257 
hypochlorite  as  a  germicide,  iv. 

883 
native,  vii.  257 
plain,  ii.  659 
washing,  vii.  257 
Soda  water,  ii.  665 
Sodio-ferric  phosphate,  v.  227 

pyrophosphate,  v.  227 
Sodium,  vii.  256 
acetate,  vii.  257 
alpha-eigon,  iii.  780 
arsenate,  i.  524 
benzoate,  i.  745 

AS  a  cholagogue,  iii.  31 
biborate,   germicidal  action  of, 

iv.  886 
bicarbonate,  vii.  257 

as  a  cholagogue,  iii.  80 
borate,  vii.  257 
bromide,  ii.  485 
caffeine  salicylate,  viii.  318 
carbonate,  vii.  257 

as  an  antidote,  i.  872 

as  a  preservative  of  milk,  v. 

839 
in  milk,  determination  of,  v. 

840 
poisoning  by,  v.  844 
chlorate,  vii.  258 
chloride,  iii.  4 

as  an  antidote,  i.  878 
as  a  germicide,  iv.  886 


Sodium  chloride,   therapeutic  uses 
of,  iii.  4 
cinnamate,  iii.  93;  iv.  688 
compounds    used  in    medicine, 

vii.  256 
di-iodo-salicylate,  v.  210 
di-thio-salicylate,  vii.  9,  258 
cthylate,  as  a  caustic,  ii.  758 
fluoride,  iv.  786 
hydrate,  vii.  256 

poisoning  by,  v.  844 
hydroxide,  vii.  256 

poisoning  by,  v.  844 
hypophospliite,  iv.  824 
hyposulphite,  vii.  558 

antidotal  action  of,  i.  873 
germicidal  action  of,  iv.  386 
iodide,  v.  208 
iodo-aibuminatum,  iii.  780 
in  the  urine,  viii.  55 
nitrate,  vii.  258 
nitrite,  vi.  291 
oleate,  iv.  16;  vii.  258 
para-fluoro- benzoate,  vii.  258 
persulphate,  vi.  574;  vii.  258 
phosphate,  vii.  258 

as  a  cholagogue,  iii.  81 
as  a  purgative,  vi.  811 
phosphates  and  carbonates,  alka- 
linity of  blood  due  to.  ii.  24 
properties  of  the  compounds  of, 

vii.  256 
pyroborate,  vii.  257 
pyrophosphate,  normal,  vii.  258 
salicylate,  vii.  8 

as  a  cholagogve,  iii.  29 
salts  as  cholagogues,  iii.  29 
sulphate,  vii.  257 

as  a  cholagogue.  iii.  81 
as  an  antidote,  i.  873 
normal,  vii  257 
sulphite,  vii.  558 

as  a  germicide,  iv.  886 
normal,  vii.  558 
sulphocaffeate,  vi.  149 
sulphocarbolate,  vii.  558 
sulphoricinate,  vi.  781 
tellurate,  vii.  668 
tetraborate,  vii.  257 
thiophensulphonate.  vii.  741 
thiosulphate.  vii.  558 
Sodomy,  signs  of.  vi.  849 
Softening  of  the  brain,  ii.  895 
diagnosed  from  brain  tumor,  U. 
450 
Soil,  a  means  of  spreading  cholera, 
viii.  859 
bacteriological   examination  of, 

viii.  408 
character  of,  for  houses,  iv.  751 
influence  of,  on  dysentery,  iii. 
566 
upon  climate,  iii.  140 
in  relation  to  health,  vii.  258 
of  house,  examination  .of,  iv.  768 
relation  of  absorption  and  radia- 
tion of  heat  in  various  kinds 
of.  iii.  140 
Soil  pipes,  ventilation  of,  iv.  764 
*<  Solace,"  ambulance  ship,  vi.  186 
Solanaceas,  vi.  699;  and  see  i^Y^- 
sireet 
poisonous,  i.  610 
plants  of,  vi.  694 
Solanin,  i.  763 
Solanine,  i.  763 

effect  of,  upon  body  tempera- 
ture, ii.  571 
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Solanum  dulcamara,  i.  768;  vi.  699 

nigrum,  vi.  699 
Solar  gauglioD,  vii.  578 

plexus,  vii.  578 
Solcuers,  diseases  of,  ii.  572 

weight  of,  iv.  420 

to  be  carried  by,  v.  797 
Soldier's  heart,  iv.  613 
Soleus  muscle,  v.  480 

anomalies  of,  vi.  58 
Solifura,  V.  160 

Solis-Oolien's  apparatus  for   in- 
haling compressed  air  and  exhaling 
into  rarefied  air,  1.  182 
Soluble  silver,  vii.  216 
Solution,  a  form  of  medicine,  v.  738 

compound,  of  iodine,  v.  205 

Donovan's,  i.  524 

Fowler's,  i.  524 

Labarraque's,  iii.  6 

Lugol's,  V.  205 

Magendie's,  v.  864 

Monsel's,  v.  228 

normal,  ii.  43.  68 

of  acetate  of  ammonium,  i.  216 
of  iron,  v.  225 

of  arsenate  of  sodium,  i.  524 

of  arsenious  acid,  i.  524 

of  arsenite  of  potassium,  i.  524 

of  chlorinated  soda,  iii.  6 

of  citrate  of  iron,  v.  226 
of  magnesium,  v.  673 
of  potassium,  vi.  744 

of  hydrogen  dioxide,  iv.  786 

of  iodide  of  arsenic  and  mercury, 
i.  524 

of  iron,  v.  227 

of  nitrate  of  iron,  v.  228 
of  mercurj*,  v.  754 

of  persulphate  of  iron,  v.  228 

of  phosphorus,  vi.  621 

of  potassa,  vi.  743 

of  soda,  vii.  256 

of  subacetate  of  lead,  v.  471 

of  subsulphate  of  iron,  v.  228 

of  sulphate  of  iron,  v.  228 
of  morphine,  v.  864 

of  zinc,  viii.  339 

physiological,  ii.  43 

preparation  of,  for  hypodermatic 
use,  iv.  821 

Thompson's,  vi.  621 
Solutions,  hyperisotonic,  viii.  417 

hypertonic,  viii.  417 

hypotonic,  viii.  417 

isotonic,  viii.  417 
Solveol,  vii.  261 
Solvin,  vi.  731 
Somatology,  witness  of.  to  man*s 

ancestry,  iv.  38 
Sonmal,  vii.  261 
Somnambulism,  iii.  261 

catalepsy  with.  ii.  718 

induced  by  hypnosis,  iv.  812 
Somnolence,  accompanied  by  sleep- 
lessness, iii.  560 

forms  of.  iii.  560 
Soor,  viii.  580 
Sophora,  vi.  702 

coralloidcs,  vi.  702 
Sopor,  iii.  501 
Sore,  Kandaliur.  i.  170 

Natal,  i.  170 

Pendjeh.  i.  170 

Sahara,  i.  170 
Sore  throat,  v.  410:  and  see  Pharyn- 
gitis 

aphthous,  vi.  591 


Sore  throat,  clergyman's,  see  Pha- 
ryngitis,  chronic  follicular 

common  membranous,  vi.  591 

hospital,  vi.  592 
Sorghum  su^ar,  vii.  548 
Soroche,  i.  150 
Sorrel,  vi.  706 

field,  vi.,  706 

salt  of,  vi.  452 

sheep,  vi.  706 

wood,  vi.  706 
Soudan  coffee,  see  Kola  nut 
SoufELe,  funic,  iv.  842 

uterine,  iv.  342 
Sound  or  sounds,  as  an  aid  in  the 
judgment  of  direction,  iii.  498 

bell,  ii.  818 

cracked-pot,  ii.  816 

curved  steel,  viii.  21 

direction  of,  i.  624 

distance  of,  i.  624 

friction,  ii.  819 

harmonic,  i.  618 

interference  with,  i.  614 

of  the  heart,  iii.  106 

physics  of,  i.  61 1 

quality  of,  i.  613 
origin  of,  i.  612 

range  of  pitch  of  audible,  i.  612 

respiratory,  cause  of,  ii.  817 

sensation  of,  i.  612 

uterine,  iv.  465 

vibrations,  i.  611 

waves,  i.  611 
Sour  Spring,  i.  320 
South  America,  history  of  yellow 

fever  in,  viii.  585 
South  Carolina,  history  of  yellow 
fever  in,  viii.  587 

requirements  for  medical  prac- 
tice in,  iv.  48 
South   Dakota,   requirements   for 

medical  practice  in,  iv.  48 
South  Dakota  Hot  Springs,  vii. 

261 
Southern  pines,  vi.  636 
Sozins,  iii.  844 
Sozoiodol,  vii.  262 
Sozol,  vii.  262 
Sozolic  acid,  i.  570 
Space,  epidural,  ii.  211 

parasinusal,  ii.  262 
Spain,  Phamiacopcpia  in,  vi.  585 
'jpanish  fly,  ii.  651;  v.  166 

plaster  of,  ii.  15 
Spar,  heavy,  i.  734 
Sparkling  Catawba  Springs,  vii. 

262 
Sparta  Mineral  Wells,  vii.  262 
Sparteine,  ii.  498 

as  cardiac  stimulant,  ii.  702 
Spasmodic  disorders,  table  of,  iii. 

275 
Spasmotoxin,  ptomaYn.  vi.  790 
Spasms,  see  Conrultnons 

articulatory,  iv.  823 

in  brain  tumors,  ii.  439 

laryngeal,  v.  438 

lingual,  iv.  823 

masticatory,  iv.  823 

meaning  of  the  term.  iii.  275 

of  the  cardia  of  the  stomach,  vii. 
502 

of  the  constrictors  of  the  pha- 
rynx, vi.  605 

of  the  (liapiira^m,  iii.  436 

of  the  ^irlottis.  V.  429 

of  the  iiaud,  iv.  531 


Spasms  of  the  pylorus,  vii.  502 
Spatula,  for  histological  work,  iv. 
716 
Roux',  viii.  886 
Spearmint,  vii.  262 
Species,  in  heredity,  iv.  659 
Specific-gravity  method  of  esti- 
mating nsBmoglobin,  ii.  59 
Specific  ulcers,  vii.  944,  947 
Spectacles,  vii.  263 
Spectometxy  of  blood,  ii.  77 
Spectroscopy,  medical,  vii.  273 
Spectrum,  vii.  272 

of  blood,  ii.  76.  77 
Spectrum    analysis  of  blood 

staizis,  ii.  76 
Speculum,  cystoscopic,  i.  779 
ear,  iii.  662 
gynecological,  iv.  462 
nasal,  vi.  107 
Speech,   v.   451;   and  see  Laiynx, 
physiology  of 
area  of,  i.  411 
•    centres  for,  i.  411 

defects  of,  v.  456:  and  see  Stam- 
mering and  stuttering 
disorders  of,  in  cerebral  tumors, 

11.445 
in  feeble-minded  children,  ▼.  148 
physiology  of.  v.  452 
Spenoe's  method  of  amputation  at 

shoulder,  i.  254 
Spermaceti,  vii.  277 
Spermatic  artery,  anomalies  of,  L 

538 
Spermatic  colic,  vii.  192 
Spermatic  cord,  hydrocele  of.  vii. 
187 
structure  of,  iv.  826 
tumors  of,  vii.  190 
Spermatic  plexus,  vii.  578 
Spermatic  veins,  anomalies  of,  viiL 

206 
Spermatids,  iv.  326;  vi.  865 
Spermatocele,  iii.  851 ;  vii.  187 
Spermatocyte,  iv.  825;  vi.  865;  vii. 

280 
Spermatogenesis,  iv.  825;  vii.  280 
Spermatogone,  iv.  825 
Spermatogonia,  vi.  865;  vii.  279 
Spermatorrhoea,  vii.  192 
Spermatozoa,  iv.  326;  vii.  277 
embryology  of,  vi.  865 
entrance  of,  into  the  ovum,  iv. 

847 
histogenesis,  vii.  280 
historical,  vii.  277 
in  the  urine,  viii,  57 
morphology,  vii.  279 
structure  and   development  of, 

vii.  279 
varieties  of,  in  different  species, 
vii.  279 
Spermin,  ptomaTn.  vi.  786 
Sperm  nucleus,   formation  of,  iv. 

847 
Sphacelia  segetum,  iv.  1 
Sphacelinic  acid,  iv.  2 
Sphacelium,  iv.  1 
Sphacelotoxin,  iv.  2 
Sphasriales,  iv.  280 
Sphecius  speciosus,  v.  167 
Sphenoidal  sinus,  vi.  105;  vii.  236 

diseases  of,  vi.  147 
Sphenopharyngeus    muscle,    vl 

47 
Spherical  aberration,  iv.  84.  91 
Spherospermia,  vii.  277 
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Sphex  ichneumonea,  v.  168 

pennslyvanica,  v.  168 
Sphincter  anl,  aDomahes,  vi.  61 

spasm  uf»  i.  405 
Sphincter  pupiUes,  iv.  75 
Sphygmofframs,  vi.  779:  vii.  288; 

and  sec  PuUe  aud  Ihilse  tradnffs 
Sphvgmo^aph,  vi.  803 

Dudgeon's,  vii.  284 

Marey's,  vii.  283 

Ricliardson's,  vii.  284 
Sphygmography,  vii.  283 

combined,  vii.  285 

direct,  vii.  283 

indirect,  vii.  284 
Sphygmomanometer,   v.  Basch*8, 
vi.  803 

Bishop's,  viii.  375 

Janeway's,  viii.  875 

Mosso's.  iii.  98 
Sphygmometer  of  Hill  and  Bar- 
nard, vi.  803 
Spica  bandage,  i.  728 
Spices,  adulteration  of,  iv.  183 
C^ider  cancer,  vi.  90 

ceils,  vi.  238 

naevus,  vi.  90 
Spiders,  i.  428:  v.  159 

bird,  v.  159 

bite  of,  i.  428 

poisonous,.  V.  159 

scorpion,  v.  159 

tarantula,  v.  159 

wolf,  V.  159 
Spigelia,  vi.  636 

anthehnia,  vi.  637 

marilandica,  vi.  636 

used  for  round-worm,  i.  362 
Spigeline,  vi.  637 
Spike  oil.  v.  468 
Spina  bifida,  vii.  285,  695 

aspiration  in,  i.  581 

cystica,  vii.  696 

differential  diagnosis  of  varieties 
of,  vii.  289 

fenesis  of.  vii.  697 
yphosis  in,  v.  377 
natural  history  of,  vii.  289 
occulta,  vii.  291,  697,  720 
pathology,  vii.  285 
treatment,  vii.  290 
with  talipes,  iv.  232 
Spinal  accessory  nerve,   surface 

marl(iugs.  vi.  191 
Spinal  anaesthesia,  vii.  291,  346 
Spinal  apoplexy,  vii.  349 
Spinal  ataxia,  vii.  346 
Spinal  bath,  iii.  193 
Spinal  caned,  defects   caused  by 

imperfect  closure  of,  vii.  695 
Spinal  cocainization  and  lumbar 

puncture,  vii.  291 
Spinal  column,  anatomy  of,  v.  377 

curves  of,  v.  377 
Spinal  cord,  vii.  293 

anterior  funiculus,  vii.  305 

roots,  vii.  304 
arteries  of,  vii.  299 
blood  supply  of.  vii.  299 
Cauda  equina,  vii.  301 
central  canal,  vii.  303 

motor  neurones,  vii.  323 
sensory  neurone  system,  vii. 
320 
cerebellospinal  neurone  system, 

vii.  326 
cerebro -spinal    motor  neurones, 
vii.  323 


Spinal   cord,  centrifugal   neurone 
system,  vii.  328 
centripetal  patiis  in,  vii.  317 
columna  grisea  anterior,  vii.  307 
grisea  lateralis  seu  interme- 

diolateralis,  vii.  311 
grisea  posterior,  vii.  309 
mtermedia,  vii.  311 
commissura   centralis   anterior, 

vii.  812 
conduction  method  of  Flechsig, 
vii.  313 
method  of  Oolgi.  vii.  312 
method  of  Ootch  and  Hors- 

ley,  vii.  317 
method  of  von  Oudden,  vii. 

316 
method  of  Waller  or  TOrck. 

vii.  315 
paths  of,  vii.  312 
Weigert's   myelin-sheath 
meUiod,  vii.  812 
coverings  of,  vii.  298 
examination  of,  in  autopsies,  11. 

658 
functions  of  the  segments  of,  vii. 
338 
localization  of,  vii.  340 
gcneml  description  of  the,  ma- 
croscopic appearances,  vii. 
293 
sensory  paths  in,  vii.  317 
erowth  changes  in.  ii.  314 
\B  medico-legal  autopsy,  i.  659 
in  the  cervical  vertebrae,  vi.  200 
lateral  funiculus  of,  vii.  305 
length  of,  vii.  301 
lesions  of,  a  cause  of  hemiplegia, 

iv.  633 
limits  of,  vii.  300 
macroscopical  details  of,  vii.  300 
mesencephalospinal  neurone  sys- 
tems, vii.  325 
methods  for  localization  of  con- 
duction paths,  vii.  312 
microscopic  anatomy,  vii.  304 
my elencephalospinal  neurone 

system,  vii.  326 
olivospinal  neurone  svstem,  vii. 

326 
peripheral  sensory  neurone  sys- 
tems, vii.  317 
pontospinal  neurone  system,  vii. 

326 
portions  involved  in  knee-jerk, 

V.  366 
posterior  funiculus,  vii.  306 

roots,  vii.  304 
relations  of  gray  and  white  mat- 
ter, vii.  302 
of  segments  of,  to  spinous 
processes,  vii.  301 
retrospinal  neurone  system,  vii. 

325 
sclerosis  of,  vi.  498 
section    of,   inHuence  on   knee- 
jerk,  v.  366 
in  new-born,  vi.  275 
sensory  or  centripetal  paths,  vii. 

317 
softening  of,  vi.  498 
spinopctal  neurone  system,  not 

pyramidal,  vii.  325 
substantia  grisea  centralis,  vii. 

311 
thalutnospinal  neurone  system, 

vii.  325 
veins  of,  vii.  300 


Spinal  cord,   vestibulospinal  neu- 
rone systems,  vii.  326 
weight  of,  vii.  301 

at  different  ages,  ii.  317 
Spinal  cord,  diseases  of,  a  cause  of 
headache,  iv.  553 
acute  and  chronic  myelitis,  vlL 
353 
anterior   poliomyelitis,   vii. 

361 
ascending  paralysis,  vii.  327 
cerebrospinal  fever,  vii.  329 
cerebro-spinal     meningitis, 

vii.  829 
extenial  meningitis,  vii.  333 
purulent      leptomeningitis, 

vii.  329 
secondary    leptomeningitis, 

vii.  332 
spinal  meningitis,  vii.  329 
amyotropic  latenu  sclerosis,  vii. 

351 
cervical     hypertrophic    pachy- 
meningitis, vii.  333 
chronic  spinal   meningitis,  vii. 

334 
combined  degenerations,  vii.  835 
dorsal  and  lateral  systemic 

disease,  vii.  337 
sclerosis,  vii.  335 
systemic  disease,  vii.  387 
congestion  of.  vii.  387 
diagnosis  of  local  lesions  of,  viL 

338 
diffuse  degeneration,  vii.  335 
disturbances  of  spinal  reflex,  vii. 

346 
electrotherapeutics  in.  iii.  760 
epidemic  cerebro-spinal  menin- 

^tis.  vii.  329 
Friedreich's  ataxia,  vii.  347 
Oowers'  ataxic  paraplegia,  viL 

337 
hemorrhage  in,  vii.  349 
hereditary  ataxia,  vii.  347 
Landry's  paralysis,  vii.  327 
lateral  sclerosis,  vii.  350 
meningeal  hemorrhage,  vii.  352 
meningitis,  syphilitic,  vii.  335 
myelitis,  vii.  853 
poliomyelitis  anterior,  vii.  361 
spinal  hemiplegia,  vii.  372 
subacute    combined     degenera- 
tion, vii.  335 
spinal  ataxia,  vii.  335 
symptoms  leading  to  the  diag- 
nosis of  local  lesions  in  the, 
vii.  344 
syringomyelia,  vii.  373 
tabes,  vii.  378 

tuberculous  meningitis,  vii.  338 
tumors,  vii.  382 

character  of,  vii.  384 
Spinal  irritation,  see  Neurasthenia 
Spinalis  cervicis  muscle,  anom- 
alies of,  vi.  60 
Spinalis  dorsi  muscle,  anomalies 

of.  vi.  60 
Spinal  nerves,  vii.  294 

composition  of  typical,  iii.  313 
Spinal  paralysis,  vii.  344 
Spinal    progressive  muscular 

atrophies,  vi.  64 
Spindle,  aortic,  i.  407 
Spindle- cell  sarcoma,  vii.  33 
Spindle  tree,  viii.  273 
Spine,  acute  osteomyelitis  of,  vii. 
388 
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Spine,  adolescent  kyphosis  of,  vii. 
889 

cells,  iii.  8M 

cervical  arthritis  of,  vii.  388 

changes  in  nails  in  diseases  of, 
vi.  96 

curvature  of,  anterior,  ▼.  571 

deformities  of,  ii.  804 

dislocations  of,  iii.  512 

causing  kyphosis,  v.  877 

fracture  of,  causing  kyphosis,  v. 
877 

gonorrhoea!  arthritis  of,  vii.  888 

gunshot  wounds  of.  iv.  451 

hysterical  spine,  vii.  889 

lateral  curvature  of,  v.  456;  and 
see  ikoliasis 
deviation,  v.  457 
rotation  of,  v.  457 

malignant,  vii.  887 

meningocele  of,  vii.  287 

neurotic  spine,  vii.  389 

osteo  arthritis  of,  vi.  247 

rachitic,  vii.  388 

spondylitis  deformans,  vii.  888 

spondylolisthesis,  vii.  890 

surgery  of,  vii.  890 

syphihs.  vii.  887 

torsions  of,  causing  kyphosis,  v. 
877 

traumatic  spondylitis,  vii.  888 

traumatism  of,  vii.  888 

tuberculous  disease  of,  vii.  894 

"typhoid,"  vii.  888 
Spiresa,  vi.  1000 
Spiral  bandage,  i.  727 
Spireme,  iii.  72 
Spirillum,  i.  681 

cheese,  i.  716 

cholera,  i.  714;  viii.  868 

biological   characters,    viii. 

865 
morphology,  viii.  864 

Pinkler-Prior's,  i.  719 

Metschnikov's,  i.  717 

of  relapsing  fever,  i.  717;  vi.  885 
Spirit,  a  form  of  medicine,  v.  738 

aromatic,  of  ammonia,  i.  215 

Columbian,  v.  781 

compound,  of  captol,  ii.  654 
of  ether,  i.  361;  iv.  18 

methylated,  i.  168 

of  ammonia,  i.  215 

of  chloroform,  iii.  8 

of  cinnamon,  iii.  95 

of  ether,  iv.  13 

of  gaultheria.  viii.  318 

of  glouoin.  vi.  293 

of  juniper,  v.  299 

of  lavender,  v.  468 

of  lemon,  v.  483 

of  Mindererus,  i.  216 

of  nitrous  ether,  vi.  290 

of  orange  peel,  vi.  398 

of  peppermint,  vi.  554 

of  phosphorus,  vi.  621 

of  spearmint,  vii.  263 

of  turpentine,  vii.  918 

oil,  i.  169 

pyoracetic.  i.  65 

pyroligucous,  v.  780 

pyroxylic,  v.  780 

rectiticd.  of  turpentine,  vii.  913 

swe<*t,  of  nitre,  vi.  290 

wood.  v.  780 
Spirits,  as  beverages  for  soldiers,  v. 

806 
Spirituous  liquors,  distilled,  i.  169 


Spiritus  frumenti,  i.  167 
myrciflB,  i.  787 
odoratus.  i.  747 
vini  gallici,  i.  167 
Spirochsete,  i.  681 ;  viii.  646 

Obermeieri,  vi.  885;  viii.  646 
Spiroschaudinnia,  -viii.  646 
Splanchnic  nerves,  vii.  577 
Splanchnoptosis,  viii.  486 
Splay  foot,  iv.  198 
Spleen,  vii.  410 

abnormalities  of,  vii.  425 
abnormal  placement  of,  vii.  425 
abscess  of,  vii.  427,  429 
amyloid,  i.  82 

degeneration  of.  i.  270 
anatomy  of,  i.  14 ;  vii.  429 
arteriesof,  vii.  414 
capsule,  structure  of,  vii.  410 
condition  of  the,  in  diphtheria, 

iii.  484 
cysts  of,  iii.  350;  vii.  480 
diseases  of,  vii.  424 
echinococcus  cysts  in,  i.  82 
enlarged,  acute,  i.  31 
chronic,  i.  31 

diagnosed  from  renal  tumor. 
V.  328 
experiments  on  the  circulation 

through  the,  vii.  422 
extirpation    of,   results   of,  vi. 

414;  vii.  429 
extract  of,  injection  of,  vi.  414 

therapeutics  of,  vi.  414 
framework  of,  vii.  410 
haematopoietic  function  of,   vi. 

413 
hyperplasia,  acute,  of,  vii.  425 

chronic,  of,  vii.  426 
infarcts  of,  vii.  427 
in  Ilodgkin's  disease,  iv.  729 
injuiies  of,  i.  17 

in  leukaemia,  v.  499,  502;  vii.  480 
\ohj\e  of,  vii.  417 

urtenes  within,  vii.  419 
lymphatics  of,  v.  688 
malformations  of,  vii.  705 
movable,  vii.  425,  480 
nerves  of,  vii.  424 
passive  congestion  of,  i.  82 
pulp  of,  vii.  424 

cords  of,  vii.  417 
cords,  reticulum  of,  vii.  419 
reticulum  of,  vii.  413 
rupture  of,  vii.  426 
seat    of    formation  of   erythro- 
cytes, ii.  18 
surgical  affections  of ,  vii.  429 
syphilitic  lesions  of,  vii.  624 
topography  of,  ii.  814 
trabecuhe,    structure     and     ar- 
rangement of,  vii.  411 
tumors  of,  i.  31 :  vii.  428, 430 
veins  of.  vii.  415 
waiuhTing,  i.  32;  vii.  425,  430 
Splenectomy,  effects  of,  vi.  414;  vii. 

429 
Splenic  anaemia,  vii.  428 
Splenic  extract,  injection  of,  vi. 
414 
therapeutics  of.  vi.  414 
Splenic  fever,  i.  363 
Splenic  tumor,  vii.  425 
Splenitis,  acute,  vii.  425 
Splenius  accessorius  muscle,  vi. 

60 
Splenius  muscle,  anomalies  of,  vi. 
60 


Splenoljrmph  gland,  iv.  469;  and 

see  Hcemolympfi  gland 
Splints,  iii.  556;  and  see  Dremti{f$^ 
turgical 

adhesive  plaster,  iv.  254 

board,  iv.  254 

coaptation,  iv.  266 

distraction,  v.  281 

Esmarch's  double-inclined  plane, 
iv.  256 

felt.  iii.  557 

for  traction  on  the  knee,  v.  287 

gutta-percha,  iv.  456 

Hodgen's,  iv.  265 

Hammond's  wire,  v.  258 

interdental,  v.  253 

leather,  iii.  557 

liquid  glass,  iv.  255 

mechanical,  iv.  255 

metallic,  iii.  556 

moulded,  iv.  254 

plaster-of-Paris,    to    make.    It. 
254 

protection,  v.  282 

side.  iv.  266 

silicate  of  soda.  v.  255 

Smith's  anterior,  iv.  257 

Thomas,  v.  278 

tin,  iii.  556 

traction,  v.  280 

Volkmann's,  iv.  255 

wood.  iii.  556 
Spondylitis  deformans,  vii.  888 

rhizomelia,  vi.  970 

traumatica,  vii.  888 
Spondylolisthesis,  see  Spine,  dis- 
eases of 
Sponges,  vii.  480 

carbonized,  vii.  480 

grass,  vii.  430 
evant,  vii.  480 

Mediterranean  bath,  vii.  480 

preparation  of,  i.  567;  iii.  555 

reef,  vii.  480 

sheepswool,  vii.  480 

sterilization  of.  i.  567 

Turkey,  vii.  430 

velvet,  vii.  480 

Zimocca,  vii.  480 
Sponge  tents,  vii.  430 
Spongia  usta,  vii.  430 
Spongioplasm,  ii.  761 
Spontaneous  combustion,  ii.  522 
Spoon-nails,  vi.  98 
Spores,  i.  681 

methods  of  staining,  viii.  487 
Sporozoa,  viii.  636 
Spots,  germinal,  vi.  448 

of  Sftnimering,  iv.  77 

post-mortem,  ii.  536 

yellow,  iv.  77 
Spotted  fever,  vii.  930;  viii.  697 
Sprague's  rubber  bag,  iii.  595 
Sprains,  i.  465;  v.  289 

ballet-dancers',  iii.  274 

diagnosis,  v.  290 

fracture,  v.  290 

massage  for,  v  698 

of  the  spine,  vii.  392 

pathology,  v.  290 

prognosis,  v.  291 

sequehe.  v.  291 

symptoms,  v  290 

treatment,  iii.  274;  v.  290 
Spray,  v.  734 

atomized,  v.  733 

douche,  iii.  194 
Sprengel's  disease,  ii.  806 
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Sprengfel's  method  of  resection  of 

hip,  vi.  941 
Sprm^  Lake  Well,  vii.  431 
Spunk,  i.  138 ;  vii.  431 
Spur,  bronchial,  v.  577 

of  trachea,  v.  576 
9purge  family,  iv.  17 

poisonous,  vi.  705 
Spurred  rye,  iv.  1 
Sputum,  vii.  431 

parasites  in,  vi.  501 
Squamous  epithelium,  iii.  854 
Squaw  root,  iii.  191 
Squill,  vii.  434 

action  of,  upon  the  heart,  ii.  703 
as  a  diuretic,  iii.  548 
as  an  expectorant,  iv.  50 
compared  with  digitalis,  ii.  703 
Squint,  vii.  530 

paralytic,  vii.  532 
St.  I#eonardjB,  England,  see  Hast- 
ings aiui  St.  Leonards 
St.  itegis  Spring,  v.  699 
St.  Vitus'  dance,  iii.  41 ;  and  see 

C?iarea 
Stab  cultures,  viii.  428 
Stachys  betonica,  i.  751 
Stackers  mastoid   operation,  v. 

709,  713 
Stafford  Mineral  Spring,  vii.  484 
Stafford  Springs,  vii.  435 
Stage,  mechanical,  ii.  66 
Stap^r  bush,  vi.  707 
Staining,  double,  iv.  721 

jar  for  serial  sections,  iv.  717 

metallic,  iv.  721 

methods  of,  iv.  718 

for  nerve  tissues,  ii.  825 

of  bacteria,  viii.  435 

of  blood,  ii.  61 

reaction  of  blood  corpuscles,  ii. 

67 
special,  iv.  721 
Stains,  Gram's,  viii.  437 

used  in  microscopical  technique, 
ii.  65 
Stammering  and  stuttering,  vii. 
435 
physiology  of,  v.  456 
Stamp-lickers'  toneue,  vi.  321 
Standardization  of  media,  viii. 

418 
Stannous  chloride  as  a  germicide, 

iv.  336 
Stapedectomy,  iii.  673 
Stapedius  muscle,  i.  619 
Stapes,  i.  617;  iii.  586 
Staphisagria,  vii.  454 
Staphisagrine,  vii.  454 
Staphylococcus,  i.  680 
pyogenes  albus,  i.  705 
aureus,  i.  709,  704 
aureus,  effect  of,  upon  body 

temperature,  ii.  570,  571 
citreus,  i.  705 
epidermidis  albus,  i.  705 
in  dissection  and  operation 

wounds,  iii.  530 
in  phlegmons,  vi.  611 
tetragenus.  i.  705 
Staphyloma  of  the  cornea,  iii.  283 

of  the  sclem,  vii.  75 
Staphylorrhaphy,  iii.  134,  135 
Starch,  vii.  439 

action  of  ptyalin  upon,  iii.  471 
arrowroot,  i.  522;  vii.  440 
as  an  antidote,  i.  372 
com,  vii.  440 


Starch,  general  description  of,  vii. 
439 
glycerite  of.  vii.  441 
in  milk,  detection  of,  v.  840 
iodized,  v.  205;  vii.  441 
maize,  vii.  440 
maranta,  i.  522 
medical  and  surgical  uses  of,  vii. 

440 
potato,  vii.  440 
rice,  vii.  440 
sago,  vii.  440 
tapioca,  vii.  440 
varieties  of,  vii.  440 
wheat,  vii.  440 
Star  grass,  i.  170 
Stark  Mineral  Spring,  vii.  441 
Starvation,  vii.  441 

as  a  therapeutic  measure,  iii.  42 
body  temperature   during,   vii. 

442 
changes  in  tissues  during,  v.  768 
circulation  during,  vii.  Si2 
clinical  observations  during,  vii. 

444 
death  from,  i.  674 
dietetic  treatment  after,  vii.  445 
duration  of  life  during,  vii.  443 
fseces  during,  vii.  443 
from  fluids,  but  not  from  solids, 

vii.  443 
from  solids,  but  not  from  fluids, 

vii.  443 
loss  of  weight  during,  v.  768; 

vii.  441 
nitrogen  output  during,  v.  768 
respiration  during,  vii.  442 
treatment,  vii.  445 
urinary  secretion  during,  vi.  442 
Star  wort,  mealy,  i.  170 
Stasis,  see  Circulation,  pathology  of 
State  medicine  and  insanity,  v. 

71 
Static  brasiUensis,  i.  737 
Static  electricity,  iii.  756 

in  insanity,  v.  73 
Static  machines,  iii.  758;  vi.  983 
Statistics^  vital,  viii.  246 
Status  epilepticus,  iii.  847 
Status  Ijrmphaticus,  vii.  446 

association  with  other  diseases, 

vii.  451 
cardiac  and  arterial  hypoplasia, 

vii.  447 
clinical  manifestations,  vii.  448 
death  from  trivial  surgical  and 
medical    procedures,    vii. 
449 
in  water  from,  vii.  450 
definition,  vii.  446 
diagnosis,  vii.  451 
epilepsy,  vii.  449 
etiology,  vii.  452 
history,  vii.  446 
idiopathic  tetany  of  infancy,  vii. 

449 
infantile  eclampsia,  vii.  449 
lymphadenoid  hyperplasia,  vii. 

447 
lowered   resistance  to  infection 

in,  vii.  450 
morbid  anatomy,  vii.  446 
rachitic  bone  changes,  vii.  447 
relationship  to  associated  clinical 

manifestations,  vii.  452 
sudden  death  in,  vii.  450 
synonyms,  vii.  446 
treatment,  vii.  453 


Stavesacre,  vii.  454 
Steam  as  a  disinfectant,  iii.  499 
disinfecting    chamber,   iii.   500; 
vi.  822 
Steamboat  Springs,  vii.  454 
Steam  heating  for  houses,  iv.  760 
Steapsin,  iii.  474;  vi.  463 

action  of,  iii.  474;  vi.  480 
Steatadenoma,  i.  115 
Steatoma,  vii.  455;  viii.  567 
Steel  dust,  effects  of  inhaling,  vL 

324 
Steel  workers,  health  of,  vi.  324 
Steeple  bush,  vi.  1000 
Stegomyia,  v.  867 
fasciata,  v.  868 

in  etiology  of  yellow  fever, 
viii.  330 
Stem  pessaries,  viii.  82 
Stenopaeic  apparatus,  i.  594 
Stenosis,  acquired,  of  canal  of  cer* 
vix  uteri,  viii.  68 
aortic,  ii.  824 
mitral,  ii.  824 
of  the  colon,  iii.  202 
of  the  larynx,  v.  437,  441 
of  the  cpsophagus,  vi.  3%,  346 
of  the  pharynx,  vi.  600 
of  the  ureter,  viii.  11 
of  the  vagina,  viii.  156 
of  the  veins,  viii.  215 
pulmonarv,  ii.  825 
pyloric,  vii.  519 
tricuspid,  ii.  824 
Stenson's  duct,  injuries  to,  vi.  510 
Stephanion,  vii.  229 
SterciUia,  ii.  546 
St6re,  viii.  299 
Steriform  chloride,  iv.  246 

iodide,  iv.  246 
Sterility  due  to  ^--rays,  viii.  669 
in  consanguineous  marriages,  iii. 

257 
in  the  female,  vii.  455 
causation,  vii.  455 
treatment,  vii.  457 
in  the  male,  vii.  193 
etiology,  vii.  193 
symptoms,  vii.  198 
treatment,  vii.  189 
Sterilization,  viii.  419 

fractional,  i.  686;  viii.  419 
methods  of,  viii.  419 
of  gloves,  iv.  873 
of  milk,  V.  839 
Sterilizer,  Arnold's  steam,  viii.  420 
Koch's  dry -heat,  viii.  419 
steam,  viii.  420 
Novy's  steam,  viii.  421 
Stemalis  brutorum  muscle,  vi. 

49 
Stemalis  muscle,  anomalies  of,  vi 

49 
Sternal   lymphatic   glands  and 

plexus,  V.  644 
Stemo  -  chondro  -  scapular  mus« 

cle,  vi.  50 
Stemo-clavic\ilar  joint,  diseases 

of,  V.  277 
Stemo-cleido-mastoideus,  anom- 
alies of,  vi.  44 
hsematoma  of,  in  the  new-born, 
vi.  277 
Stemo-fascialis  muscle,  vi.  45 
Stemo-hyoideus,  anomalies  of,  vL 

44 
Stemo-mastoid  muscle,  vi.  44 
Stemo-occipital  muscle,  vi.  44 
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BtemopagiiB,  vii.  686 

Btemo-scapularis,  vi.  50 

Btemo-thvroideus,  v.  409 
aDomafies  of,  vi.  45 

Btemum,  deformities  of,  11.  805 
dislocations  of,  Hi.  513 
fractures  of,  iv.  269 
osteomyelitis  of,  vii.  754 

Btemutatories,  vii.  457 

Btethograph,  vl.  951 

Btethometer,  vi.  951 

Btethoscopes,  vii.  458 
construction  of,  vii.  460 
historical  sketch,  vii.  458 
value  of,  vii.  460 

Bteward,  hospital,  i.  488 
duties  of,  i.  488 
qualiflcatioDs  for,  i.  488 

Btewart's    cover-glass    forceps, 
viii.  895 

Btiff  joint,  i.  859:  and  see  Ankylons 

Btigmata,  bleeding,  iv.  466 

Btigmata  maidis,  iii.  291 

Btigmata  of  insanity,  v.  51 

Btill-births,  ii.  588;  viii.  248 

Btiller's  sign,  viii.  489 

Stillicidium  lacrimarum,  v.  395 

Stillingia,  vii.  461 
sylvatica,  vii.  461 

Btimson's  method    of  reducing 
dislocation  of  hip.  iii.  512 
of  shoulder,  iii.  511 

Btimulants,  cardiac,  ii.  692 
cold  as,  iii.  193 
heat  as,  iv.  624 
in  infantile  diarrhoea,  iii.  448 
in  insanity,  v.  72 

Btimulation  of  nerves,  vi.  227 

Btimulation,  threshold,  v.  288 

BtimiUi,  ii.  762 

Btimnlus,  v.  232 

Btink  weed,  vii.  584 

Stirrup,  iii.  586;  and  see  Stapes 

Stitch  in  the  side,  iii.  312 

Stockings  for  soldiers,  v.  795 

Btoddart*s  medium,  viii.  414 

Btolz's  operation  for  vesico-vaginal 
cystocelc,  viii.  159 

Stomacace,  viii.  580 

Stomach,  vii.  461 

action  of  antipyrin  on,  i.  880 
adenomata  of,  i.  112 
anatomy  of.  i.  13 
atony  of,  vii.  497 
blood-vessels  of,  vii.  469 
cancer  of,  i.  29;  ii.  636;  vii.  488, 

513 
carcinoma  ventriculi,  vii.  513 
changes  occurring  in  chyme  in, 

iii.  83 
diet  in  alTections  of,  iii.  456 
dilatation  of,  i.  30 
diseases  of,  vii.  488 
displacements  of,  vii.  523 
examination  of  contents  of,  vii. 
490 
of  functions  of,  vii.  489 
foreign  bodies  in,  vii.  522 
functions  of.  iii.  472 
glands  of.  vii.  463 
histology  of,  vii.  461 
hypersecretion  in,  vii.  501 
inflanunjition   of,    vii.   505;  and 

.see  (htHtritis 
lipoma  of.  vii.  521 
lymphatics  of,  v.  637,  638 
malformations  of,  vii.  703 
measurements  of,  viii.  239 


Stomach,  medication  of,  v.  734 

methods  of  examining,  vii.  488 

motor  insufficiency  of,  vii.  497 
neuroses  of,  vii.  502 

movements  of,  vii.  528 

influence    of     sympathetic 

system  on,  vii.  586 
inhibition  of,  v.  24 

nerves  of,  vii.  471 

neuroses  of,  vii.  501 

occlusion  of,  i.  608 

operations  on,  vii.  478 

anterior  gastro-enterostomy, 

vii.  484 
exploratory  laparotomy,  vii. 

487 
gastrectomy,  vii.  487 
gastroduodenostomy,      vii. 

486 
gastroenterostomy,  vii.  482 
gastrogastrostomy,  vii.  486 
gastrojejunostomy,  vii.  482 
gastrolysis,  vii.  479 
gastropexy,  vii.  479 
gastroplasty,  vii.  486 
gastroplication,  vii.  479 
gastrorrhaphy,  vii.  478 
gastrostomy,  vii.  480 
gastrotomy,  vii.  480 
jejunostomy,  vii.  487 
posterior  gastro-enteros- 

tomy,  vii.  ^5 
pylorectomy,  vii.  486 
pyloroplasty,  vii.  486 

phlegmon  of,  vi.  617 

position  of,  vii.  527 

pyloric  stenosis,  vii.  519 
diet  in,  iii.  456 

secretion    of,    disturbances    of, 
effect  on  metabolism,   v. 
778 
influence     of     sympathetic 
system  upon,  vii.  588 

secretory  neuroses,  vii.  503 

sensory  neuroses,  vii.  508 

shape,  vii.  526 

structure  of,  vii.  461 

surgery  of,  vii.  477 

syphilitic  lesion  of.  vii.  628 

transposition  of,  vii.  524 

tumors  of,  i.  29:  vii.  521 

ulcer  of,  i.  29;  vii.  487,  510 
Stomach  pump,  i.  370;  v.  734 
Stomach  tube,  passage  of,  iii.  578 
Stomatitis,  viii.  579 

acute,  viii.  579 

aphthous,  viii.  580 

catarrhal,  viii.  579 

croupous,  viii.  580 

diet  in,  iii.  456 

erythematous,  viii.  579 

fetid,  viii.  580 

follicular,  viii.  580 

gangrenous,  iv.  307;  viii.  580 

gouorr]ia»al,  viii.  528 

herpetic,  viii.  580 

membranous,  viii.  580 

mercurial,  viii.  5H1 

mycotic,  viii.  580 

parasitic,  viii.  580 

phlegmonous,  viii.  580 

pultaccous.  viii.  579 

pustulosa  contagiosa,  iv.  735 

simple,  viii.  579 

superficial,  viii.  579 

uleemtive,  viii    580 

vesicular,  viii.  580 
Stomatol,  vii.  725 


Stomatomycosis,  viii.  580 
Stomatoplasty,  vi.  904 
Stonecutter's  phthisis,  v.  594 
Stonham's    method   of   reducing 

dislocation  of  hip,  iii.  525 
Stools,  see  Fcfces 

blood  in,  significance  of,  iii.  441 
colored,  iii.  442 
in  diarrhoea,  iii.  488 
Storax,  vii.  529 
Storesin,  vii.  580 
Storm  Lake  Mineral  Spring,  viL 

580 
Stout,  i.  169 
Stovain,  viii.  688 

Stores,  for  heating  houses,  iv.  759 
Strabismus,  vii.  580 

accommodative,  vii.  531 
advancement  of  tendon  for,  vii. 

582 
alteraating,  vii.  581 
amblyopia  with,  vii.  581 
concomitant,  vii.  581 
constant,  vii.  581 
convergent.  viL  581 
convulsive,  vii.  581 
diplopia  in,  vii.  580 
divergent,  vii.  581 
hysterical,  vii.  581 
intermittent,  vii.  581 
latent,  vii.  533 
mixed  forms  of,  vii.  588 
'  monolateral  or  monocular,  viL 
531 
objective  symptoms,  vii.  580 
parallel,  vh.  581 
paralytic,  vii.  532 

treatment,  vii.  588 
periodic,  vii.  581 
tenotomy  for,  vii.  582 
vertical,  vii.  581 
Strabotom^,  vii.  532 
Straight  sinus,  anomalies  of,  viii. 

204 
Straits  of  the  pelvis,  vi.  589 
Stramonium  leaves  and  seed,  vii. 

584 
Stramonium,  poisonous  plant.  vi.701 
Strangulated  hernia,  iv.  667 
Strangulation,   causing  asphyxia, 
i.  574 
evidences  of  death  from,  i.  672; 

vii.  535 
intestinal,  treatment,  v.  175 
Strapping,  for  sprains,  v.  291 
Stratxim  corneum,  viii.  678 
granulosum,  viii.  678 
lucidum,  viii.  674 
Strawberry,  see  Rotuic^a 
Streak  cultures,  viii.  427,  428 
Streptobacillus,  i.  680 
Streptococcus,  i.  680 

invasion  of  fascia  of  arm,  i.  458 
pyogenes,  i.  705,  709 

in  dissection  and   operation 

wounds,  iii.  530 
in  phlegmons,  vi.  611 
Streptothrices,  i.  719 
Streptothricosis,  diagnosis  of,  viii. 

440 
Strep tothriz  actinomyces,  i.  719 
Stress  and  strain,  elfect  of,  on  dif- 
ferentiation, iii.  468 
Stretchers,  Gihon's,  vi.  188 

Mahan's.  vi.  188 
Strias  gravidarum,  iv.  840 
Strieker's    warm    stage    and     gas 
chamber,  iv.  705 
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Stricture,  intestinal,  v.  172 
rectal,  i.  897 
urethral,  viii.  20 
Stronger  orange  flower  water,  vi. 

898 
Stronger  rose  water,  vi.  1000 
StrongylidsB,  vi.  219 
Strongyloides,  vi.  208 
intestinalis,  vi.  208 
stercoralis,  vi.  207,  208,  209,  504 
Strongylus  apri,  vi.  219,  502 
broDchialis,  vi.  212 
duodenalis,  vi.  221 
elongatus,  vi.  219 
gigas,  vi.  220 

of  kidney,  v.  844 
longaevaginatus,  vi.  219 
paradoxus,  vi.  219 
quadridentatus,  vi.  221 
renalis,  vi.  220 
subtilis,  vi.  219 
suis,  vi.  219 
Strontia  Mineral  Spring,  vii.  540 
Strontium,  vii.  540 
bromide,  ii.  485 
iodide,  v.  203 
lactate,  vii.  541 
Strophanthidin,  vii.  541 
Strophanthin,  vii.  541 

action  of,  on  heart,  compared 
with  digitalis,  ii.  701 
StrophanthuB,  vii.  541 

action,  compared  with  that  of 

digitalis,  ii.  701 
glaber,  vi.  480 
hispidus,  ii.  701 ;  vii.  541 
in  heart  disease,  iv.  610 
kombe,  ii.  701;  vii.  541 
Strophulus  albus,  v.  818 
Struggle  for  existence,  a  factor  of 

organic  evolution,  iv.  25 
Struma,  iv.  876;  vii.  542;  and  see 
G&itre 
antemenstrualis,  iv.  880 
congenita,  vi.  281 
cystica,  diagnosed  from  branch- 
ial cysts,  ii.  460 
suprarenalisaberrans,  see  Hyper- 
nephroma 
Strumitis,  iv.  887 
Strilmpell  phenomenon,  vi.  876 
Strychnic  acid,  vi.  808 
Strychnin  or  strychnine,  vi.  807 ; 
vii.  542 ;  and  see  Nux  vomica 
as  a  cardiac  stimulant,  ii.  708 
effect  of,  ui>ou  body  tempera- 
ture, ii.  571 
upon  the  foetus,  vi.  279 
hypodermatic  use  of,  iv.  820 
poisoning  by,  anal3'sis,  vii.  545 
differential   diagnosis,    vii. 

544 
duration,  vii.  544 
failure  of  detection,  vii.  546 
influence    of    putrefaction, 

vii.  546 
lethal  dose,  vii.  544 
post-mortem  appearances,  i. 

664 ;  vii.  545 
symptoms,  vii.  548 
tests,  vii.  545 
treatment,  vii.  544 
8trychnin-like  ptomainSi  tI.  792 
Strychnos,  iii.  388 
castelnseana,  iii.  889 
Crevauxii.  iii.  889 
Gubleri,  iii.  889 
incaga,  iii.  888 


Strychnos  Ignatii,  iv.  848 
kipapa,  iii.  838 
nux  vomica,  iii.  888;  vi.  807 
tiente,  iii.  838 
toxifera,  iii.  339 
Stryker  Mineral  Springs,  vii.  546 
Stump,  after  amputation,  i.  245 
suitable  for  artificial  limbs,  v. 
514 
Stupor,  epileptic,  v.  100 
Sturrock's  method  of  reducing  dis- 
location of  hip,  iii.  525 
Stuttering,  vii.  485 
Stylo-auncularis  muscle,  vi.  47 
Stylochondrohyoid    muscle,    vi. 

46 
Styloglossus    muscle,    anomalies 

of,  vi.  47 
Stylohyoideus  alter  muscle,  vi. 

46 
Stylohyoid  muscle,  anomalies  of, 

vi.  46 
Stylohyothyroid  muscle,  vi.  46 
Stylopharyngeus,    anomalies  of, 

vi.  47 
Stylopharyngeus  muscle,  anom- 
alies of,  vi.  47 
Styptic  collodion,  vii.  687 
Stypticin,  vii.  546 

in  dysmenorrhoea,  iii.  577 
Styptics,  iv.  478 
Styptol,  viii.  688 
Styracol,  iv.  425 
Styraz,  vii.  529 
benzoin,  i.  745 
prseparatus,  vii.  529 
Styrol,  vii.  580 
Styron,  vii.  547 
Subanconeus  muscle,  vi.  58 
Subaponeurotic    cephalhsBmato- 

mata,  ii.  764 
Subarachnoid  cocaine  injections, 
see  Sjnnal  cocainization  and  lumbar 
puncture 
Subastragaloid    amputation    of 

the  foot,  i.  257 
Subcentral  fissure,  ii.  198 
Subcerebellar  veins,  ii.  257 
Subcerebral  vein,  ii.  255,  257 
Subchloride  of  mercury,  v.  751 
Subclavian  artery,  vi.  194 
anomalies  of,  i.  527 
compression  of,  i.  537 
ligature  of,  vi.  195 
Subc&vian  vein,  vi.  196 
anomalies  of,  viii.  204 
Subclavicular   dislocation  of   hu- 
merus, iii.  520 
region,  access  to,  by  temporary 
resection  of  clavicle,  iii.  181 
Subclavius  muscle,  anomalies  of, 

vi.  50 
Subclavius  posticus  muscle,  vi. 

50 
Subcoracoid    dislocation  of    hu- 
merus, iii.  520 
Subcranial  cephalhaBmatomata, 

ii.  765 
Subcrureus  muscle,  anomalies  of, 

vi.  57 
Subdiaphragmatic  abscess,  viii.. 

502 
Subfissures,  ii.  201 
Subfirontal  fissure,  ii.  198,  208 

gyre,  ii.  198.  208 
Subglenoid    dislocation   of    hu- 
merus, iii.  517 
Subgyres,  ii.  201 


Subinvolution  of  the  uterus,  viii. 
100 
of  the  vagina,  viii.  104 
Sublimate,  corrosive,  v.  758;  see 

also  Mercury,  bichloride  of 
Sublamine,  vii.  547 
Subluxation  of  joint,  v.  297 
Submaxillary  gland,  vi.  199 
Submaxillary  lymphatic  glands, 

vi.  199,  680 
Submersion,  causing  asphyxia,  i. 
574 
signs  of  death  from,  i.  672 
Subnasal  point,  vii.  229 
Subpericranial     cephalhasmato- 

mata,  ii.  764 
Subphrenic  abscess,  iii.  487;  viii. 

506 
Subscapularis  minor  muscle,  vi. 

51 
Subscapularis  muscle,  anomalies 

of,  vi.  51 
SubiBcapulo  -  capsularis    muscle, 

vi.  51 
Subumbilical  clefts,  vii.  708 
Subvertebral  rectus  muscle,  vi 

61 
Succinum,  i.  208 
Succus,  V.  786 

entericus,  iii.  475;  vii.  97,  647 
thebaicus,  vi.  888 
Succussion,  11.  819 

Hippocratic,  vi.  668 
Sucramine,  vii.  548 
Sucrol,  iii.  562 
Sucrose,  vii.  548 
Suction,  for  cataract,  ii.  726 
Sudden  death,  due  to  infarction  of 
heart,  iv.  580 
due  to  status  lymphaticus,  viL 
450     . 
Sudorifics,  iii.  482 
Suet,  vii.  548 

Sxiffbcation,  as  cause  of  asphyxia, 
i.  576 
varieties  of.  i.  576 
Sugar,  vii.  548 

action  and  uses,  vii.  549 
amount  allowed    in  rations,  v. 

799 
as  an  antidote,  i.  871 
barley,  vii.  549 
Chinese,  vii.  549 
excretion  of,  diminished  by  jam- 

bul,  V.  244 
in  milk,  v.  819 
in  urine,  iii.  428 
invert,  vii.  549 
Leo's,  see  iMtose 
maple,  vii.  548 
of  lead,  V.  471 
of  milk,  see  Laeto»e 
preparation  of,  vii.  549 
rock,  vii.  548 
sorghum,  vii.  548 
Sugarine,  vii.  549 
Suggestion,  iv.  811 
hypnotic,  iv.  811 
post-hypnotic,  iv.  811 
Suggestive  therapeutics,  viii.  618 
Su^^ation,  iii.  278;  vii.  549 
Suicide,  vii.  550 

among  troops,  ii.  614 
and  homicide,  probabilities  be- 
tween, vi.  692 
and  insanity,  v.  28 
automatic,  vii.  552 
by  suggestion,  vii.  552 
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Surgical  operations,  couiplications 

and  accidents  following,  viii.  689 

Surreal    procediires,    producing 

menopause,  ii.  799 
Bus  scrofa,  v.  405 
Susceptibility,  variation  in,  iv.  848 

to  poisonous  plants,  iii.  425 
Susotoxin,  ptomaYn.  vi.  790 
Suspended  animation,  i.  559 
Suspension  of  uterus,  viii.  84 
Suspensory  bandages,  vii.  568 
Sutherland  Springs,  vii.  568 
Sutures,  iii.  552;  vii.  568 

Cushing's,  v.  177 

Czerny-Lembert's,  v.  177 

Connell,  v.  178 

continuous,  v.  177 

Halsted's,  v.  177 

healing  of  arteries  after,  i.  588 

interrupted,  v.  178 

kinds  of,  vii.  569 

lateral  implantation,  v.  179 

Lembert's,  v.  177 

materials  for,  vii.  568 

preparation  of,  i.  568 

purse-string,  v.  177 

Senn's,  v.  179 

sterilization  of,  i.  568 

to  stop  hemorrhage,  iv.  635 
Suwanee  Sulphur  Springs,   vii. 

570 
Swallowing,  advantages  of  medi- 
cation by.  V.  734 

disadvantages  of  medication  by, 
V.  734 
Sweat,  vii.  217 

bloody,  iv.  466 

blue,  iii.  70 

colored,  iii.  70 

diminution  of,  i.  357 

excessive,  iv.  796;  and  see  By- 
peridroais 

green,  iii.  70 

luminous,  vi.  620 

odorous,  ii.  486 

phosphorescent,  iii.  70 

red,  iii.  70 

secretion  of,  effect  of  sympathe- 
tic nervous  system  on,  vii.  582 
Sweat  glands,  viii.  676 

carcinoma  of,  ii.  683 

embryologv,  viii.  676 

histological  anatomy,  viii.  677 

secretion  of,  vii.  100 
Sweat-shop  work,  dangers  of,  vi. 

822 
Sweden,  Pharmacopoeia  of.  vi.  586 
Swedish  movements,  v.  694 
Sweet  Chalybeate  Springs,  vii. 

571 
Sweet  flag,  ii.  549 
Sweet  oil,  vi.  356 
Sweet  spirits  of  nitre,  vi.  290 
Sweet  Springs,  vii.  571 
Sweet  tincture  of  rhubarb,    vi. 

974 
Swine,  diseases  among,  detection 

of,  V.  727 
Swinepox,  ii.  826 
Swelling,  cloudy,  iii.  394 
Swertia  chirayita,  ii.  835 
Switzerland,  food  adulterations  in, 
iv.  166 

Pharmacopoda  of,  vi.  586 
Sycosis,  vii.  571 

and  eczema,  differential  diagno- 
sis of,  iii.  723 
Sydenham's  disease,  iii.  41 


Sylvester's    method   of   artificial 

respiration,  i.  560 
Sylvian  fissure,  ii.  205,  276 

methods  of  locating,  ii.  405;  vii. 
240 
Symblepharon,  i.  608;  iii.  250;  vii. 

699 
Syme's  external  urethrotomy,  viii. 
24 
method  of  amputation,  i.  258 
operation,  cheiloplasty,  vi.  902 
Symbiosis,  i.  685 

in  phlegmon  production,  vi.  612 
Sympathetic  irritation,  vii.  594 
Sympathetic     nervous    system, 
vii.  573 
anatomy,   gangliated    cords   of 
the,  vii.  575 
of  the  plexuses,  vii.  577 
diseases  of,  vii.  591 
functional  interrelation  of  sym- 
pathetic    and    cerebro-spinal 
systems,  vii.  589 
general  survey  of  anatomy,  vii. 

573 
histology,  vii.  579 
morphological    organization    of 

the  rami,  vii.  581 
physiology,  vii.  582 

cardiac  functions,  vii.  585 
involuntary  and  automove- 

ments,  vii.  586 
reflex  action,  vii.  589 
respiratory    functions,    vii. 

585 
secretory  functions,  vii.  582 
trophic  and  tonic  functions, 

vii.  588 
vascular  functions,  vii.  584 
stnicture  and  connection   with 
the  cerebro-spinal  system,  vii. 
574 
Sympathetic  neurosis,  vii.  594 
Sympathetic  ophthalmia,  vii.  591 
Sympathetic    ophthalmitis,   vii. 

591 
Symphorol-lithiiim,  vii.  595 
Symphorol -sodium,   vi.    149;   vii. 

595 
Symphorol-strontium,  vii.  595 
Symphyseotomy,  vi.  815;  and  see 
Obstetric  a])erationssind  Pelves, 
deformed 
contraindications,  vi.  315 
indications,  vi.  815,  580 
methods,  vi.  315 
Symphytum,  iii.  227 

olticiuale,  iii.  227 
Sympus  apus,  vii.  715 
dipus,  vii.  715 
monopus,  vii.  715 
Synapsis,  vi.  866,  870 
of  neurones,  ii.  384 
Synarthroses,  i.  553 
Synchondroses,  i.  551.  558 
Synchysis  scintillans,  viii.  267 

sparklinc,  viii.  267 
Synchytrium,  iv.  275,  278 
Syncope,  ii.  224 
Syncytioma,  iii.  892;  vii.  595 
deciduoma  nialignum,  vii.  595 
maliguum,  iii.  61 ;  vii.  595;  viii, 
95;  and  see  Decidnoma  nuUig- 
mim 
Syncytium,  iii.  50;  vi.  646 
fatal,  phenomena  of,  iii.  877 
growth  of,  iii.  798 
Syndactylism,  iv.  494;  vii.  715 


Syndesmo  -  pharyngeus  muscle, 

vi.  47 
SynechisB  of  nasal  cavities,  vi.  124 
Synophthalmus,  vii.  699 
Synorchism,  vii.  179 
Synovia,  vii.  597 

Synovial    cavities    of   the  wrist- 
joints,  viii.  317 
Synovial    fringes    in    the    knee- 
joint  V.  275 
S3movial  membranes,  vii.  596 
diseases  affecting  the,  v.  261 
inflammation  of,  see  Syiumtis 
of  knee-joint,  v.  870 
Synovial    sheaths   of   hand,    iv. 

244 
Synovitis,  ii.  529 
acute,  vii.  596 

diagnosis,  vii.  599 
pathology,  vii.  597 
prognosis,  vii.  600 
symptoms,  vii.  597 
treatment,  vii.  600 
varieties  of,  vii.  598 
anatomy,  vii.  596 
arborescent  tuberculous,  v.  268 
catamenial,  vii.  599 
dry,  V.  261 

exanthematous,  vii.  599 
gonorrha^al,  iv.  408;  vii.  599 
gouty,  vii.  599 
of  the  ankle-joint,  v.  278 
of  the  elbow,  i.  464 
of  the  hand,  iv.  518 
of  the  hip,  V.  272 
of  the  knee-joint,  v.  278 
of  the  shoulder-joint,  v.  276 
purulent,  vii.  598 
serous,  v.  261 
syphilitic,  vii.  599 
traumatic,  vii.  598 
Synthetic  products,  ])oisoning  by, 

vii.  602 
Syphilis,  vii.  602,  944 

affections  of  the  bones  and  car- 
tilages in,  vii.  629 
of  the  circulatory  organs  in, 

vii.  624 
of  the  digestive  tract  in,  vii. 

622 
of  the  ear  in,  iii.  674 
of  the  eyes  in,  vii.  619 
of  the  gcnito-urinary  organs 

in,  vii.  625 
of  the  hair  and  hair  follicles 

in,  vii.  616 
of  the  muscles,  tendons,  and 

articulations,  vii.  629 
of  the  nails  in,  vii.  617 
of  the  nervous  system  in, 

vii.  626 
of  the  respiratory  tract  in, 
vii.  621 
among  troops,  ii.  608 
and  cancer,  diagnosis  of,  iii.  675 
and  chancroid,  diagnosis  of,  ii. 

797 
and  eczema,  diagnosis  of,  iii.  714 
and  lichen  planus,  diagnosis  of, 

V.  506 
and  lichen  scrofulosorum,  diag- 
nosis of,  V.  509 
and  lupus,  diagnosis  of,  v.  611, 

615 
and     pemphigus     neonatorum* 

diagnosis  of,  vi.  548 
and  pemphigus  vegetans,  diag- 
nosis of,  VI.  548 
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Bjphilis  and  psoriasis,  diagnosis  of, 

vi.  782 
and     rhinoscleroma,    diagnosis 

of.  vi.  143 
and  seborrhoea,  diagnosis  of,  vii. 

89 
and  smallpox,  diagnosis  of,  vii. 

249 
as  a  cause  of  paresis,  v.  86,  88 
bacillus  of,  i.  693;  vii.  603 
bubo  in,  ii.  600 
cerebral,  ii.  427 
congenital,  vii.  680 
•       definition,  vii.  602 

evolution  of.  in  periods,  vii.  608 
general  paralysis  from,  vii.  627 
geographical    distribution,    vii. 

602 
headache  in,  iv.  552 
hereditary,  vii.  680 
history,  vii.  602 
in  armies,  ii.  608 
in  etiology  of  epilepsy,  iii.  849 
initial  lesion  of,  vii.  606 
insanity  in,  v.  83,  95 
in  the  new-bom,  vi.  277 

Joint  affections  of,  v.  264 
;yphosis  in,  v.  378 
leucorrhcpa  in,  v.  494,  495 
mucous  patches,  vii.  622 
nature  of,  vii.  603 
of  bone,  ii.  128 
of  the  adrenals,  vii.  567 
of  the  aorta,  ii.  107 
of  the  auditory  nerve,  iii.  684 
of  the  blood-vessels,  ii.  105 
of  the  brain,  ii.  427 
of  the  bronchi,  v.  445 
of  the  bronchial  glands,  v.  588 
of  the  chorion,  iii.  59 
of  the  decidua.  iii.  391 
of  the  Eustachian  tube,  iii.  681 
of  the  external  auditory  canal, 

iii.  676 
of  the  hands  and  fingers,  iv.  505 
of  the  heart,  iv.  601 
of  the  kidney,  v.  861;  vii.  626 
of  the  labyrinth,  iii.  682 
of  the  larynx,  v.  443 

as  a  cause  of  stenosis,  v.  440 
of  the  liver,  v.  560 
of  the  lungs,  vii.  621 
of  the  mastoid  process,  iii.  677, 

682 
of  the  mediastinum,  v.  732 
of  the  uusjil  cavities,  vi.  148 
of  the  u'sophagus,  vi.  342 
of  the  omentum,  vi.  361 
of  the  pituitary  gland,  vi.  640 
of  the  spine,  vii.  387 
of  the  testicle,  vii.  184 
of  the  thymus,  v.  729 
of  the  thyroid,  iv.  889 
of  the  tongue,  vii.  795 
of  the  tonsil,  vii.  820 
of  the  trachea  and  bronchi,  v. 

446 
of  the  ureters,  viii.  12 
of  the  uvula,  viii.  109 
of  the  veins,  viii.  218 
of  the  velum  palati,  viii.  110 
retinal  changes  in,  vi.  958 
stage  of  invasion,  vii.  607 
synonyms,  vii.  602 
treatment  of,  i.  1;  vii.  633 
vaccinal,  viii.  136 
Syphilitic  dactylitis,  iv.  506 
infiltration,  iv.  873 


Syphilitic  meningitis,  vii.  885 

myositis,  vi.  32 

synovitis,  vii.  599 

ulcer,  vii.  944,  947 

urethritis,  viii.  20 
Syphiloderm,  vii.  608 

bullous,  vii.  612 

gummatous,  vii.  618 

macular,  vii.  609 

malignant,  vii.  615 

palmar  and  plantar,  vii.  610 

papular,  vii.  609 

pustular,  vii.  611 

relation  of.  to  systemic  intoxica- 
tion, vii.  618 
to  other  infections,  vii.  618 

rupia,  vii.  611 

serpiginous,  vii.  615 

treatment  of,  vii.  616 

tuberculous,  vii.  612 

vesicular,  vii.  612 
Syphiloma,  gumma,  vii.  618 

of  the  subcutaneous  glands,  vii. 
618 

of  the  vagina,  vii.  625 
Ssrring^,  fountain,  v.  784 

hypodermatic,  iv.  819 

prostatic,  Ultzmann's,  vi.  761 
Syringomyelia,  vii.  378 

course  and  prognosis,  vii.  877 

etiology,  vii.  874 

diagnosed  from  acromegaly,  i. 
95 

differential  diagnosis,  vii.  876 

of  the  upper  extremity,  i.  467 

pathological  anatomy,  vii.'  878 

symptomatology,  vii.  874 

the  hand  in,  iv.  500.  582 

treatment,  vii.  877 
Syrups,  V.  789 

of  althaea,  v.  694 

of  calcium  lactophospbat«»  ii. 
552 

of  citric  acid,  v.  483 

of  ferrous  iodide,  v.  224 

of  garlic,  iv.  808 

of  hydriodic  acid,  iv.  775 

of  hypophosphites,  iv.  825 

of  hypophosphites  with  iron,  iv. 
825;  v.  223 

of  ipecac,  v   212 

of  lactophosphate  of  calcium,  v. 
402 

of  lactucarium,  v.  403 

of  lemon,  v.  483 

of  lime,  ii.  551 

of  orange  flowers,  vi.  898 

of  poppy  capsules,  vi.  785 

of  rhubarb,  vi.  974 

of  rose,  vi.  1000 

of  senega,  vii.  114 

of  senna,  vii.  117 

of  squill,  vii.  434 

of  sweet  orange  peel,  vi.  398 

of  tar,  vii.  639 

of  the  phosphates  of  iron,  qui- 
nine, and  strychnine,  iii.  90; 
v.  227;  vii.  543 

of  the  triple  phosphates,  iii.  90; 
v.  227;  vii.  543 

of  wild  cherry,  ii.  804 

of  yerba  santa,  viii.  334 

sini])]e,  vii.  549 
Systems,  Haversian,  ii.  115 
Systolic  murmur,  ii.  822 

aortic,  ii.  ^22 

in  aneurism,  i.  342 

mitral,  ii.  882 


Tabaoosia,  v.  594 
Tabacum,  vii.  787 
TabanidflB,  v.  165 
Tabanna,  v.  165 

atratUK,  v.  165 
Tabes,  vii.  378 

diagnosis,  vii.  880 

duration,  course,  and  prognosiay 
vii.  881 

etiology,  vii.  878 

relation  to  paresis,  v.  93 

symptoms,  vii.  378 

treatment,  vii.  381 
Tableto,  v.  739 

compressed,  v.  789 

hypodermatic,  v.  789 
Tac,  V.  11;  and  see  Influenza 

paroxysmal,  vi.  800 
Tachycardia,  iv.  596 
Tactile  corpuscles,  viii.  682 

sense,  function  of.  in  maintain- 
ing equilibrium,  iii.  858 

sensibility,  vii.  118 
TaBnia,  i.  862 

SBgyptica,  ii.  791 

africana,  ii.  785 

capensis,  ii.  784 

confusa,  ii.  787 

crassicollis,  ii.  787 

cucumerina,  ii.  792 

demerariensis,  ii.  790 

diminuta,  ii.  791 

echinococcus.    ii.   788;    v.   589; 
vi.  504;  viii.  288 

elliptica,  ii.  792 

fenestrata,  ii.  784 

flavopunctata.  ii.  791 

hirucfinacea.  vi.  224 

lata.  ii.  792 

leptocephala.  ii.  791 

lophosoma,  ii.  784 

marginata,  ii.  787 

minima,  ii.  791 

moniliformis,  ii.  792 

nigra,  ii.  784 

pellucida,  ii.  785 

saginata,  ii.  780,  788,  784;  vill. 
233 

serrata,  ii.  781,  787 

solium,  ii.  779,  786;  viii.  283 

tenella,  ii.  786 

treatment  of,  i.  362 

varesina,  ii.  791 

vulgaris,  ii.  785,  792 
TaBniadaB,  ii.  779 

TaBnisB,  see  Cestoda  and  Anthelmin- 
tics 
Ta^liacozzi's    operation,    rhino- 

plasty,  vi.  905 
Taka  diastase,  iii.  449 
Taliaferro's  method  of  tamponade, 

viii.  179 
Talipes,  iv.  216 

arcuatus,  iv.  210 

calcaneo- valgus,     acquired,   iv. 
236 

calcaneo- varus,  acquired,  iv.  286 

calcaneus,  iv.  216 
acquired,  iv.  234 
congenital,  iv.  231 

cavus,  iv.  210 

congenital,  iv.  217 

compared  with  acquired,  iv. 

218 
diagnosed  from  acquired,  iv. 
232 

equino-valgus,  acquired,  iv.  287 

equino-varus,  iv.  218 
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SypliUU. 
Telopliaiteik 


Talipes  equino-varus,  acquired,  iv. 
^6 
congenital,  iv.  218 
equinus,  iv.  216 

acquired,  iv.  232 
congenital,  iv.  281 
etiology,  iv.  216 
paralytic,  iv.  237 
plantaris,  iv.  210 
statistics  of,  iv.  218 
valgus,  iv.  216 

congenital,  iv.  231 
varieties,  iv.  216 
varus,  iv.  216 

acquired,  iv.  232 
congenital,  iv.  231 
Talley's  Springs,  vii.  635 
Tamarind,  vii.  635 
Tamarindus  indica,  vii.  635 
Tampa,  Fla.,  vii.  636 
Tamponing  the  vagina,  viii.  177 
Tamponade,  viii.  178 

indications  for,  viii.  178 
Taliaferro's    method    of,     viii. 
179 
Tampons,  use  of,  viii.  177 

in  metritis,  v.  786 
Tanacetiim,  vii.  638 
vulgare,  vii.  638 
Tangerine,  iii.  127 
Tannal,  vii.  636 
Tannalbin,  vii.  686 
Tannate  of  colchicine,  iii.  102 
Tannic  acid,  vii.  636 

as  a  germicide,  iv.  336 
Tannigen,  vii.  637 
Tannin,  vii.  636 

as  an  antidote,  i.  371 
Tannoform.  iv.  246;  vii.  687 
Tanno-geoiorm,  iv.  328 
Tannon,  iv.  246 ;  vii.  637 
Tannopin,  iv.246;  vii.  637 
Tannosal,  vii.  638 
Tansy,  vii.  638 
Tapetal  cell,  vi.  869 
Tapeworms,  i.  862;  ii.  779 

occurrence  of  various  species,  ii. 

782 
of  animals,  in  relation  to  public 

health,  viii.  283 
specifics  for.  ii.  782 
treatment  of,  i.  862 
Taphosote,  vii.  688 
Tapioca,  vii.  638 
Tapotement,  v.  694 
Tar,  vii.  688 

as  an  expectorant,  iv.  51 
camphor,  vi.  100 
cancer,  ii.  682 
Tarantism,  iii.  48 
Tarantula,  v.  158 
American,  v.  159 
fasciventris,  v.  158,  159 
"  Tarantula  killer,"  v.  168 
Tarasp-Schuls,  vii.  639 
Taraxacum,  iii.  852 
officinale,  iii.  852 
Tarsal  joints,  drainage  of,  v.  294 
Tarsectomy,  anterior,  vi.  925 

Bardenheuer's  operation,  vi. 
925 
complete,  of  Wladimiroff-Miku- 
licz.  vi.  928 
indications,  vi.  928 
posterior,  vi.  927 

after-treatment,  vi.  928 
indications,  vi.  927 
result,  vi.  928 

Vol.  viii.— 57 


Tarso-metatarsal  amputation,  i. 

256 
Tarsus,  resection  of;  see  larsectomy 
Tartar,  cream  of,  vi.  744 

crude,  vi.  744 

vitriolated,  vi.  745 
Tartar  emetic,  i.  870,  875 

as  cardiac  depressant,  ii.  691 

as  an  emetic,  iii.  811 

as  an  expectorant,  iv.  49 

as  a  pustulant,  iii.  305 

poisoning  by,  i.  876 
Tartaric  acid,  vii.  640 

as  a  germicide,  iv.  386 

diphenyl  ester,  vii.  641 
Tartarlithine,  vii.  641 
Tartrate  of    antimony  and  potas- 
sium, i.  375 

of  chinoline,  ii.  -834 

of  iron  and  ammonium,  v.  226 

and  potassium,  v.  226 
'  of  potassium  and  sodium,  vi.  744 
as  a  laxative,  v.  469 
Tartrophen,  vii.  641 
Taste,  vii.  641 

centripetal  conduction  path  of, 
ii.  862 

disturbance  of,  in  cerebral  tu- 
mors, ii.  445 
in  insanity,  v.  51 

localization  of  sense  of,  ii.  308 
Tate  Spring,  vii.  641 
Tattoo  marks,  vii.  642 

pigment  used  in,  vi.  636 
Taurin,  i.  68 
Taurine,  i.  754 

Taxis  in  the  reduction  of  hernia, 
iv.  668 

contraindications,  iv.  668 

dangers,  iv.  668 
Taxonomy,  i.  758 
Taylor's  brace  for  club-foot,  iv.  222 

luemoglobinometer,  ii.  57 
Tchike,  ii.  828 
Tea,  vii.  644 

adulterations  of,  iv.  183 

as  beverage  for  soldiers,  v.  805 

continental,  vi.  707 

in  infusion,  v.  736 

James',  vi.  707 

Labrador,  vi.  707 

marsh,  vi.  707 

Mexican,  viii.  315 

New  Jersey,  ii.  759 

Paraguay,  v.  713 

swamp,  vi.  707 
Tea-berry,  viii.  318 
Teale's  method  of  amputation,  i. 

243 
Tear  duct,  obstruction  of.  vi.  295 
Tears  of  ammoniac,  i.  218 
Teats,   diseased,   a  cause  of   un- 

healthv  milk,  v.  885 
Teel  oU,  i.  748 
Teeth,  vii.  645 

abscess  of  the  pulp,  vii.  656 

affections  of,  a  cause  of  head- 
ache, iv.  549 

alveolar  abscess,  vii.  660 

anatomy  of,  vii.  645 

anomalies  of,  iii.  404 

calcification  of  the  pulp,  vii.  656 

canine,  vii.  646 

caries  of,  vii.  657 

cementum  of,  vii.  649 

chemistry  of,  ii.  128 

congestion  of  the  pulp,  vii.  655 

crusta  petrosa,  vii.  649 


Teeth,  dentine  of,  vii.  647 

disease  of  the  peridental  mem- 
brane, vii.  659 
of  the  pulp,  vii.  654 
enamel,  vii.  649 

erosion  of,  vii.  658 
eruption  of,  vii.  650 

anomalies  in  time  of,  iii.  404 
disorders    during,   iii.   405; 
vii.  651 
extraction  of,  vii.  661 
accidents  in,  vii.  662 
hemorrhage  after,  vii.  663 
formation  of  secondary  dentine 

in,  vii.  656 
formula  of,  vii.  645 
fracture  of,  during  extraction, 

vii.  662 
functions  of,  vii.  650 
fusion  of,  vii.  654 
gangrene  of  the  pulp,  vii.  656 
grow  til  of,  in  children,  ii.  830 
hypertrophy  of  the  cement,  vii. 

658 
in  hereditary  syphilis,  vii.  654 
incisor,  vii.  646 
inflammation  of  the   pulp,   vii. 

655 
irregular,  vii.  651 
malformations  of,  vii.  653 
malpositions  of,  vii.  651 
microscopic  anatomy  of,  vii.  647 
molar,  vii.  646 
of  the  lower  jaw,  vii.  645 
of  the  upper  jaw,  vii.  645 
parts  of,  vii.  646 
pathology  of,  vii.  651 
peg,  vii.  654 

peridental  membrane,  vii.  649 
permanent,  vii.  645 
physiology  of,  vii.  650 
pitting  of,  vii.  653 
polypus  of  the  pulp,  vii.  656 
pulp,  cavity  of,  vii.  647 
relation  of,  to  food  and  to  form 

of  jaw,  V.  700 
sensitive  sprouting  of  the  pulp, 

vii.  657 
structure  of.  vii.  654 

anomalies  in,  vii.  654 
supernumerary,  vii.  651 
temporary,  iv.  858;  vii.  646.  648 
tumors  of,  see  Odontoma 
wisdom,  vii.  651 
Teevan's  modification  of  Maison- 

neuve's  urethrotome,  viii.  23 
Teichmann's  crystals,  ii.  74;  viii. 
88 
test  for  blood  pigment  in  the 
urine,  viii.  82 
Tela,  ii.  189 

Telangiectasis,  see  Angioma 
Telangioma,  sec  Angionui 
Teleangiectatic    tumors    of    the 
conjunctiva,  iv.  108 
of  the  iris,  iv.  110 
of  the  orbit,  iv.  114;  vi.  405 
of  the  retina,  iv.  112 
Telegony,  iv.  644 
Teleodendrions,  ii.  834 
Telini  fly,  v.  166 
Tellicherry  bark,  iv.  782 
Tellurates,  vii.  668 

of  potassium,  vii.  663 
of  sodium,  vii.  668 
Tellyseniczky's  fluid,  iv.  708 
Telodendrion,  vi.  234 
Telophases,  ii.  764 
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Temperature,  a  condition  of   cli- 
mate,  i.  149;  iii.  114 
comparative  table  of  the  Fahren- 
heit and  centigrade  scales,  vii. 
738 
effect  of,  upon  bacteria,  i.  686 
upon  differentiation,  iii.  468 
upon  electrotonus,  iii.  776 
upon  heart,  v.  28 
upon  white  blood  cells,  ii.  82 
instruments  for  determining,  vii. 

782 
of  dwelling-houses,  iv.  755 
of  health  resorts,  iv.  564 
of  the  human  body,  vii.  784;  and 

see  Temperature,  body 
relation  of,  to  humidity,  iii.  142 
Temperature,  body,  effect  of  en- 
teroclysis  upon,  iii.  888 
of  quinine  upon,  iii.  90 
of  starvation  upon,  vii.  442 
extreme,  as  a   cause  of  disease 

among  troops,  ii.  617 
high,  iv.  620 
in  appendicitis,  i.  424 
in  disease,  vii.  734 
influence  of,  upon  conductivity 
of  nerves,  vi.  229 
upon  dysentery,  iii.  567 
in  health,  vii.  784 
in  insanity,  v.  53 
in  mvelogenous  leuksemia,  v.  500 
of  tlie  cavities  in    the  human 

body,  vii.  784 
of  the  head,  in  intracranial  tu- 
mors, ii.  417 
of  the  internal  parts  of  the  body, 

vii.  734 
reduced,  a  sign  of  death,  ii.  635 
subnormal,  iv.  619 
Temporal  artery,  compression  of 
the,  i.  537 
8up(>r(icial,  anomalies  of  the,  i. 
527 
Temporal  bone,   fmctures  of,  iii. 

689 
Temporal  crest,  vii.  229 
Temporal  lobes,  diagnosis  of  tu- 
mors of.  ii.  447 
Temporal  muscle,  anomalies  of,  vi. 

43 
Temporalis  minor  muscle,  vi.  43 
Temporo-maxillary  articulation, 

diseases  of.  v.  358,  277 
Temporo-maxillary  vein,   anom- 
alies of,  viii.  202 
Temulentic  acid,  vi.  701 
Temuline,  vi.  701 
Tenaculum,  iv.  465 
Tenderness,  a  sign   of  cancer,  ii. 
028 
points  of.  in  joint  lesions,  ii.  128 
Tendo  Achillis,  v.  481 

division  of.  in  talipes,  iv.  227 
strain  of.  iv.  216 
Tendon   reflex,  see   Knee-jerk  and 

lielh'.rcH,  rJiiiiiuil 
Tendons    and    tendon    sheaths, 
aeiite  sn]>puration  of,  vii.  664 
adherent,  of  hand   and  fingers. 

iv.  516 
cysts  in,  iii.  350 
disloeation  of.  i.  468;  vii.  665 
histoloixy  of,  iii.  254 
injuries  and  diseases  of,  i.  468; 

vii.  603 
open  wounds  of.  vii.  665 
operations  on,  vii.  665 


Tendons    and    tendon   sheaths, 

paralysis  of  extensor  commu- 
nis and  peronei,  vii.  668 
of  gastrocnemius,  vii.  668 
of  tibialis  anticus  and  tibialis 
posticus,  vii.  665 
rupture  of,  i.  468 
splicing,  iv.  288 
subcutaneous  rupture,  vii.  665 
8uppurati(m  of,  vii.  664 
termination  of  muscular  fibres 

in,  vi.  12 
transplantiition,    for    relief    of 

paralytic  talipes,  iv.  287 
tuberculosis  of,  vii.  664 
Tenesmus,  on  urination,  viii.  484 
Tennessee,  history  of  yellow  fever 
in,  viii.  588 
requirements  for  medical  prac- 
tice in.  iv.  48 
Tenonitis,  vi.  400 
Tenon's  capsule,  iv.  65 
dropsy  of,  vi.  406 
inflammation  of,  vi.  400 
Tenosynovitis,  vii.  664 
acute,  vii.  664 
chronic,  vii.  664 
of  the  hand,  iv.  516 
of  the  upper  extremity,  i.  468 
Tenotomy,   subcutaneous,   in  tali- 
pes, iv.  226 
Tension,    muscular,   in  appendi- 
citis, i.  423 
Tensor  fascisB  plantaris,  vi.  58 
Tensor  palati  muscle,  viii.  107 
Tensor  trochlesB,  vi.  48 
Tensor  tympani  muscle,  i.  619 
Tensor  vaginas  femoris  muscle, 
vii.  737 
anomalies  of,  vi.  56 
Tenth  nerve,  iii.  818 
Tentorium,  ii.  211 
Tents  and  camps,  v.  809 
Teplitz,  viii.  690 
Teratoid  cysts,  vii.  720 

tumors,  vii.  719 
Teratology,  vii.  668 

abnormal  development  affecting 
the  entire  embryonic  area,  vii. 
672 
abnormalities    of    positicm,    vii. 

673 
abra(!hius,  vii.  714 
acanliac  monsters,  vii.  679 
aeardius,  vii.  678 
aceplialus,  vii.  678,  681 
acormus,  vii.  680 
acranius.  vii.  697 
amelus,  vii.  714 
aniorplius,  vii.  679,  682 
amyelus.  vii.  695 
ankylo])lepliar(m.  vii.  699 
anophtliahnus,  vii.  699 
aprosopus.  vii.  700 
apus,  vii.  714 
arhineneeiJlialus,  vii.  699 
astomus,  vii.  701 
Bohemian  twins,  vii.  683 
Brazilian  sisters,  vii.  686 
Carolina  twins,  vii.  682 
causation,  vii.  670 
ceplialo-thoraeopagus,  vii.  685 
cheilo  -  ixnatho  -  prosoposcliisis, 

vii.  701 
clieilo-^^natlio-schisis,  vii.  700 
clieilo-gnatlio  -  uranoschisis,   vii. 

700  ' 
cheiloschisis,  vii.  700 


Teratology,  classification,  vii.  673 

craniopagus,  vii.  684 
parasiticus,  vii.  685 

cranio-rachischisis,  vii.  697 

cranioschisis,  vii.  671,  697 

cryptophthalmus,  vii.  699 

cyclocephalus,  vii.  698 

cyclopia,  vii.  671,  699 

cyclostomus,  vii.  699 

cyclotus,  vii.  699 

defects  due  to  arrested  develop- 
ment of  cranial  vault,  vii.  697 

diagnathus,  vii.  701 

diastematomyelia.  vii.  697 

dicephalus,  vii.  684 

diprosopus,  vii.  684 

diophthalmus,  vii.  684 
monostomus,  vii.  684 
tetrophthalmus,  vii.  684 
triophthalmus,  vii.  684 

dipygus,  vii.  689 

parasiticus,  vii.  688,  689 

double  monsters,  vii.  675,   682; 
and  see  Duplieitietf 

duplicitas  parallela,  vii.  685 

duplicities,  vii.  674 

acardiac  monsters,  vii.  679 
asymmetrical,  vii.  689 
classification  of,  vii.  677 
etiology,  vii.  676 
middle  union,  vii.  685 
parasitic,  origin  of,  vii.  698 
posterior,  v\\.  684 
production,  mode  of,  vii.  687 
svmmetrical,  vii.  677 
theories  accounting  for,  viL 

675 
unequal      monochorionic 
twins,  vii.  678 

encranius,  vii.  690 

epignathus,  vii.  690 

exenceplialus,  vii.  697 

gastroschisis,  vii.  702 

hemiacardius,  vii.  679 

hemicrania,  vii.  697 

hermaphroditism,  vii,  711 

history,  vii.  668 

holoacardius,  vii.  679 

holomchischisis,  vii.  695 

Hungarian  sisters,  vii.  682 

hydrocephalus,  vii.  698 

ileotlioracopagus,  vii.  683 

iniencephalus,  vii.  698 

ischiopagus,  vii.  683 
pamsitieus,  vii.  683 

ischiothoracopagus,  vii.  683 
tetrabrachius,  vii.  683 

jauus  asymmetros.  vii.  685 
svmmetros.  vii.  685 

I^loo",  vii.  688,  689 

macrocardius,  vii.  679 

macrosomia,  vii.  672 

maerostomus,  vii.  701 

malformations,     frequencv     of, 
vii.  672 
hermaphroditic,  vii.  711 
of  the  abdomen,  vii.  702 
of    the  circulatory   organs, 

vii.  706 
of  the  diaphnigm.  vii.  703 
of  the  digestive   tract,  vii. 

703 
of  the  external  sexual  or- 
gans, vii.  710 
of  the  extremities,  vii.  713 
of  the  face,  vii.  699 
of  the  heart,  vii.  706 
of  the  integument,  vii.  717 
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Teratologryy  malformations  of  the 

Terbroxnide  of  formyl,  ii.  487 

Tetany,  an  auto-intoxication,  i.  643 

neck,  vii.  699 

Terebene,  vii.  725 

the  hand  in,  iv.  532 

of  the  organs,  vii.  695 

Terebinthina,  vii.  918 

T§te  carr^e,  vi.  977 

of  the  respiratory  tract,  vii. 

TerebinthinaceaB,  i.  271 

Tetra  -  allyl  -  ammonium    aliun, 

705 

Teres  major  muscle,  anomalies  of, 

vii.  729 

of  the   sexual    glands  and 

vi.  51 

Tetrabracliius,  vii.  688 

ducts,  vii.  709 

Teres  minor  muscle,  anomalies  of, 

Tetrachlormethane,  ii.  665 

of  the  thorax,  vii.  703 

vi.  51 

Tetracoccus,  i.  680,  709 

of  the  urogenital  organs,  vii. 

Terpineol,  vii.  725 

Tetra-ethyl-ammonium-hydroz- 

707 

Terpin  hydrate,  vii.  725 

ide,  vii.  729 

Marie-Rose  Drouin,  vii.  684 

as  an  expectorant,  iv.  51 

Tetra-iodo-di-chlor  -salicylic 

maternal  impressions,  vii.  672 

Terpinol,  vii.  725 

acid,  vii.  729 

merorachischisis,  vii.  695 

Tessin,  Pharmacopoeia  in,  vi.  586 

Tetraiodophenolphthalein,  v.  208 

micrencephalus,  vii.  698 

Testamentary  capacity  of  insane, 

Tetra-iodo-pyrrol,  v.  207,  209 

microbrachius,  vii.  714 

V.  77 

Tetramethylenediamin,  ptomaYn. 

microcardius,  vii.  679 

Testicle,  iv.  324 

vi.  785 

microcephalus,  vii.  698 

absence  of  the,  vii.  709 

Tetramethylthionine  chloride,  v. 

micrognathus,  vii.  701 

adenoma  of  the,  i.  115 

782 

micromelus,  vii.  714 

anatomj^  of  the,  iv.  824 
anomalies  of  the,  vii.  179 

Tetronal,  vii.  881 

microphthalmus,  vii.  699 

poisoning  by,  see  Synthetic  prod- 

micropus,  vii.  714 

atrophy  of  the,  vii.  180 

vets,  toxicology  of 

microsomia,  vii.  673 

cancer  of  the,  ii.  639 

Tetronerythrin,    an    animal    pig- 

microstomus, vii.  701 

contusions  of  the,  vii.  180 

ment,  iii.  225 

monobrachius,  vii.  714 

coverings  of  the,  iv.  324 

Tetter,  iii.  708 

monopus,  vii.  714 

cysts  of  the,  iii.  351 

Teucrium,  v.  379 

multiplicities,  vii.  688 

dermoid  cysts  of  the,  viii.  581 

chamiedrys,  v.  379 

nanocephalus,  vii.  698 

descent  of  the.  iv.  318,  319,  824 

Texas,  vii.  729 

paracephalus,  vii.  678 

ectopic,  vii.  179 

cattle  fever,  detection  of,  v.  726 

parasites,  abdominal,  vii.  692 

effect  of  removal  of  the,  vi.  415 

fever,  see  Arachnida 

cephalic,  vii.  690 

extract  of,  vi.  415 

history  of  yellow  fever  in,  viii. 

cervical,  vii.  691 

therapeutics  of,  vi.  415 

588 

engastric,  vii.  692 

gangrene  of  the,  vii.  180 

requirements  for  medical  prac- 

sacral, vii.  691 

hypertrophv  of  the,  vii.  180 

tice  in,  iv.  48 

thoracic,  vii.  691 

inflammation  of  the,  vii.  180, 182 

sarsaparilla.  v.  859 

parasitic  monsters,  vii.  689 

injuries  of  the,  vii.  180 

screw-worm,  in  nasal  cavitiet 

perobrachius,  vii.  714 

in  the  perineum,  vi.  567 

vi.  142 

perodactylism,  vii.  715 

irritable,  vii.  180 " 

Texas  Sour  Springs,  vii.  730 

peromeliis.  vii.  714 

luxation  of  tlie,  vii.  180 

Textile    industries,    dangers     of 

peropus,  vii.  714 

lymphatics  of  the,  v.  636 

working  in,  vi.  824 

phocomelus,  vii.  714 

malformations  of  the,  vii.  709 

Thalamus  of  brain,  relation  to  lat- 

polydactylism, vii.  716 

neuralgic,  vii.  180 

eral  ventricles,  ii.  176 

porencephalus,  vii.  698 

phlegmon  of  the,  vi.  616 

opticus,  see  Brain 

pseudocardius,  vii.  679 

retaiued.  vii.  179 

relation  to  paracele.  ii.  176 

pygopagus,  vii.  682 

syphilitic  lesions  of  the,  vii.  625; 

Thallin,  effect  of,  upon  body  tem- 

rachischjsis, vii.  695 

vii.  184 

perature,  ii.  571 

cystica,  vii.  695 

teratoma  of  the.  vii.  723;  viii.  581 

Thalline,  vii.  780 

Ritta-Christina,  vii.  684 

tuberculosis  of  the,  vii.  902 ;  vii. 

sulphate,  vii.  730 

Siamese  twins,  vii.  685 

183 

Thallium,  vii.  730 

Siren,  vii.  715 

tumors  of  the,  vii.  184 

Thalmann's  agar,  viii.  411 

spina  bifida,  vii.  695 

wounds  of  the,  vii.  180 

Thanatol,  iv.  425 

cystica,  vii.  696 

Testicular  extract,  vi.  415 

Thapsia,  viii.  1 

occulta,  vii.  697 

Test-letters,  in    geometrical    pro- 

garganica, viii.  1 

sternopagus,  vii.  686 

gression,  vi.  393 

Thea,  bohea,  vii.  644 

symmelus,  vii.  671,  715 

Test-meals,  vii.  489 

camellia,  ii.  545 

sympus  apus.  vii.  715 

Tests  for  albumin  in  the  urine,  viii. 

japonica,  vii.  645 

dipus,  vii.  715 

30 

sinensis,  ii.  545;  vii.  644 

monopus,  vii.  715 

for  acetone  in  urine,  i.  66,  67 

viridis,  vii.  644 

syncephalus,  vii.  685 

for  bile,  i.  754 

Thebaicine,  vi.  385 

syndactylism,  vii.  715 

for  bilirubin,  v.  245 

Thebaine,  vi.  385,  386 

synophthalnuis,  vii.  699 

for  (liacetic  acid.  iii.  430 

Thebenine,  vi.  385 

synotus,  vii.  699,  701 

for  gh)bulin  in  urine,  viii.  31 

Theca  folliculi,  vi.  451 

tetrabrachius,  vii.  683 

hydrostatic,  i.  673 

of  dura,  ii.  211 

thoracogastroschisis,  vii.  702 

Tetanilla,  vii.  727;  and  see  Tetany 

Thecitis,  purulent,  i.  469 

thoracopagus,  vii.  685 

Tetanin,  ptomaYn,  vi.  790 

Thecosoma  haBmatobiiim,  vii.  872 

thoracoschisis,  vii.  702 

Tetanotoxin,  ptomaYn,  vi.  790 

Theine,  ii.  545,  546 

tricephalus,  vii.  688 

Tetanus,  vii.  725 

Thelyotoky,  vi.  514 

triple  monsters,  vii.  689 

amputation  in.  i.  237 

Thelvphonus,  v.  159 
Theobald's  lachrymal  probe,  v. 

xiphopagus,  vii.  685 

antitoxin,  i.  389 

Teratoma,  vii.  719,  909 

bacillus,  i.  698.  719 

399,  400 

autochthonous,  vii.  724 

bacteriological  diagnosis  of,  viii. 

Theobroma,  ii.  531 ;  and  see  Cacao, 

congenital,  vi.  281 

442 

oil  of 

cysts,  complex,  vii.  721 

dyspnoea  in,  iii.  580 

cacao,  ii.  531 

simplex,  vii.  720 

hand  in,  iv.  532 

oil  of.  ii.  531 

malignant,  vi.  281 ;  vii.  724 

in  animals,  a  cause  of  unwhole- 

Theobromine, ii.  531 

of  the  ovary,  vii.  728;  viii.  581 

some  milk,  V.  836 

diuretic  action  of,  iii.  548 

of  theleslis.  vii.  723:  viii.  581 

neonatorum,  vi.  281 

Theobromine-lithium  salicylate, 

of  the  Wolffian  body,  viii.  581 

seium  therapy  in,  vii.  133 

see  Urap/ierin 

treatment,  vii.  724 

Tetany,  vii.  727 

Theocin,  vii.  731 
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TheophyUine,  vii.  781 
Therapeutics,  Huggcstive,  viii.  618 
TheraphosidB,  i.  428 
ThermeBsthesiometer,  i.  137 
Thermal  Acid  SpringiB,  vii.  731 
Thermal  waters,  v.  849 
American,  v.  849 
European,  v.  850 
Thermic  fever,   iv.   617;    and  sec 

Heat-ntroke 
Thermin,  vii.  782 
Thermo-ansBsthesia,  definition  of, 

i.  282 
Thermodin,  vii.  732 
Thermo-electric    apparatus,    for 
measuring    animal    temperatures, 
vii.  738 
Thermograph,  vii.  733 
Thermometers,  vii.  732 
application  of,  vii.  732 
avitreous,  vii.  733 
clinical,  vii.  732 

description,  vii.  732 
graduation  of,  vii.  733 
historv,  vii.  732 
use  01,  in  diagnosis,  vii.  734 
use  of,  in  prognosis,  vii.  735 
use  of,  in  treatment,  vii.  735 
metastatic,  vii.  733 
surface,  vii.  733 
Thermometric  scales,  comparison 
of  Fahrenheit  and  Centigrade,  iv. 
132 
Thermometry,  medical,  vii.  732 
Thermo-re^lators,  viii.  424 
Thiersch's  operation,  rhinoplasty, 

vi.  906 
Thigh,  vii.  735 

amputation  of,  i.  263 
lymphatics  of  the,  v.  633;  vii. 
736 
ThUanin,  vii.  741 
Thiocol,  iv.  425;  vii.  741 
Thiocyanates,  vii.  558 
Thioform,  vii.  741 
Thiogenol,  vii.  741 
Thiol,  vii.  741 
Thiolinic  acid,  vii.  741 
Thiolum  li(|uidum.  vii.  741 

siccum,  vii.  741 
Thiophene,  vii.  741 
(liiodidc,  vii.  742 
Thio-resorcin,  vii.  742 
Thio-salicylic  acid,  vii.  742 
Thiosapol,  vii.  742 
Thiosavonal,  vii.  742 
Thiosinamine,  vii.  742 
Thiosulphates,  vii.  557 
Third  nerve,  iii.  325 
Thirst,  vii.  7-11 

in  (ii}il)ctes  mcllitus.  iii.  428 
sensation  of.  vii.  120 
Thiry-Vella    fistula,    see    Succus 

etifcrirns 

Thiuret,  vii.  748 
Thoma's  frog  plates,  iv.  703 
iiij)  splint,  v.  27H 
knee  splint,  v.  286 
knock- knee  brace,  v.  873 
method  of  suturing  in  fracture 

of  lower  jaw.  v.  258 
shoe  for  metacarpal  disease,  v. 

2H0 
slidinic  niicroiome,  iv.  718 
Thoma-Zeiss   cori)uscle     counting 

apparatus,  ii.  42.  48 
**  Thomas,''  U.  S.  Army  trans- 
port, section  of,  i.  519,  520 


Thomas  wrench,  iv.  222 
Thomasville,  Oa.,  vii.  743 
Thompson's    solution    of  phos- 
phorus, vi.  621 
Thomson's  disease,  vi.  28 

due  to  auto-intoxication,  i.  644 
Thoracic  aorta,  aneurism  of,  ii.  825 
Thoracic  duct,  v.  645;  vii.  743 

anatomy  of.  v.  645 ;  vii.  743 

anomalies  of,  vii.  745 

pathology  of,  vii.  744 

tlirombosis  of,  vii.  745 

tuberculosis  of,  vii.  746 

wounds  of,  V.  666 
Thoracic  wall,  phlegmon  of,  vi.  616 
Thoraco-^astroschisis,  vii.  702 
Thoracopa^s,  vii.  685 
Thoracoplastjr,  vii.  755 
Thoracoschisis,  vii.  702 
Thorax,  vii.  747 

contents  of,  vii.  748 

contusions  of,  vii.  752 

deformities   of,   determined   by 
cyrtometer,  iii.  341 

distended,  ii.  811 

emphysematous,  ii.  811 

inflated,  ii.  811 

injuries  of,  vii.  752 

a  cause  of  death,  i.  670 

in  medico-legal  autopsy,  i.  659 

lymphatic  glands  of,  v.  644 

lymphatics  of,  v.  641 

malformations  of,  vii.  702 

muscles  of,  anomalies  of,  vi.  61 

nerves  of,  vii.  751 

section  of,  in  new-bom,  vi.  275 

surgery  of,  vii.  752 

veins  of  the,  vii.  761 

wounds  of,  vii.  753 
Thomapple,  vii.  534 

pois(mous.  i.  610 
Thoroughwort,  vii.  758 
Thread- worms,  i.  363 
Three  Springs,  vii.  757 
Throat,  bacilli  in,  iii.  481 

examination  of,  v.  421 

herpes  of,  vi.  591 
Thrombase,  iii.  843 
Thrombin,  iii.  843 

in  coagulation  of  blood,  iii.  151 
Thrombo- arteritis,  ii.  97 
Thrombo -phlebitis,  ii.  97;  viii.  210 

gangni-nosii,  viii.  212 

organisatoria,  viii.  212 

purulenta,  viii.  211 

suppurativa,  viii.  211 
Thrombosis,  iii.  128;  vii.  757 

causes  of.  iii.  123 

cerebral,  ii.  290 

symptoms  of,  ii.  896 

chemico  pliysics  of,  vii.  758 

in  the  new-born,  vi.  281 

in  th(*  upper  extremity,  i.  470 

of  the  cerebral  sinuses,  ii.  415 

of  the  central  artery  of  retina,  vi. 
954 

of  the  central  vein  of  retina,  vi. 
958 

of  tlu?  heart,  iv.  614 

of  the   lateral   sinus,  diagnosed 
from   intracranial  abscess,  ii. 
•      418 

of  the  placenta,  iii.  53 

of    the    sigmoid    sinus,    septic, 
operation  for,  v.  712 

of  the  thoracic  duct,  vii.  745 

of  the  veins,  viii.  214 

phlebo-,  viii.  210 


Trombosis,  sequelae,  iii.  123 

treatment,  vii.  764 

varieties  of,  vii.  757 
Thrombus,  arterial,  vii.  761 

canalization  of.  i.  541 

capillary,  vii.  761 

fate  of,  vii.  759 

fibrin,  vii.  757 

formation  of,  i.  539 

hyaline,  vii.  757 

leucocytic,  vii.  757 

localization  of,  vii.  760 

mode  of  development  of,  vii.  759 

red.  vii.  757 

venous,  vii.  761;  viii.  214 

white,  vii.  757 
Thrush,  viii.  580 

of  the  wsophagus,  vi.  842 

of  the  vulva,  viii.  161 
Thtga,  i.  438 

articulata,  vii.  19 

occid en  talis,  i.  438 

orientalis,  i.  438 
Thumb,  iv.  487 

amputation  of  the.  i.  250 

dislocations  of  the,  iii.  523;  iv. 
518 
Thus,  vi.  355 

Americanum,  vii.  918 
Thymacetin,  vii.  764 
Thyme,  vii.  764 

garden,  vii.  764 

wild,  vii.  765 
Thymegol,  iii.  727 
Thvmic  asthma,  and  status  lym- 

phaticus.  vii.  448 
Thymoform,  iv.  246;  vii.  765 
Thymol,  i.  163;  vii.  765 

as  an  anthelmintic,  i.  862 

as  a  germicide,  iv.  336 

carbonate,  vii.  765 

chlor-methyl -salicylate,  vii.  765 

iodide,  i.  449 

urethane,  vii.  766 

use<l  for  tapeworm,  i.  362 
Thymotal,  vii.  765 
Thymus  gland,  v.  728;  vii.  760 

anatomy  of  the,  v.  728;  vii.  766 

atrophy  of,  v.  728 

cysts  oi  the.  v.  729 

development  of  the,  viii,  691 

dose  of.  vi.  418 

embryology  of,  vii.  766 

enlargement  of,  v.  728 

extmct  of.  vi.  413 

histology  of  the,  vii.  767 

inflammation  of  the.  v.  729 

in  status  lymphaticus,  vii.  446 

pathology  of  the,  vii.  769 

persistence  of  the.  v.  728 

physiology  of  the,  vii.  769 

removal  of  the.  vi.  413 

retrogression  of  the,  vii.  768 

syphilis  of  the.  v.  729 

therapeutics  of,  vi.  413 

tuberculosis  of  the.  v.  720 
Thymus  serpyllum,  vii.  765 

vulgaris,  vii.  764 
Thyro-arytenoid  muscle,  v.  409 
Thyro-epiglottic  ligament,  v.  408 
Thyro-hyoid  ligaments,  v.  408 
Thyro-hyoid  muscle,  v.  409 

anomalies  of,  vi.  45 
Thyroid  artery,  inferior,  anomaliea 
of.  i.  528 

middle,  i.  526 

superior,  anomalies  of,  i.  527 
Thyroid  axis,  anomalies  of,  i.  528 
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Tlieophylllne. 
TUwne. 

Thvroid    cachexia,    see    Thyroid 
gland 

Tibial  artery,  anterior,   compres- 

Tincture of  hops,  iv.  786 

sion  of,  i.  637 

of  hyoscyamus,  iv.  638 

Thyroid  extract,  vi.  409;  and  see 

posterior,  v.  481 

of  ignatia,  iv.  848 

Orgaiwtfieraiyy 

anomalies  of,  i.  585 

of  iodine,  v.  204 

Thyroid  gland,  iv.   377,  884;  vi. 

compression  of,  i.  687 

of  ipecac  and  opium,  v.  212 ;  vi. 

197:  vii.  770;  and  see  Ooitre, 

Tibial  nerve,  anterior,  v.  479 

387 

Cretinism,  and  Myxedema. 

Tibialis  anticus  muscle,  anomalies 

of  kino,  V.  862 

accessory,  iv.  878,  885;  vi.  506; 

of,  vi.  57 

of  kola,  V.  876 

vii.  775 

Tibialis  posticus  muscle,  anom- 

of lactucarium.  v.  403 

active  principle  of  the,  vi.  410 

alies  of,  vi.  59 

of  larch,  v.  406 

adenoma  of,  i.  115;  iv.  881,  888 

Tibialis  seciindus  muscle,  vi.  59 

of  lobelia,  v.  566 

administration  of,  vi.  409 

Tibio-accessorius  muscle,  vi.  68 

of  matico,  v.  714 

anatomy  of,  iv.  876;  vi.  197;  vii. 

Tibio-astragalus    anticus    mus- 

of musk.  vi.  67 

770 

cle,  vi.  57 

of  myrrh,  vi.  85 

as  a  source  of  auto-intoxication, 

Tibiocalcanean  joint,  resection  of, 

of  nutgall,  vi.  807 

i.  646 

vi.  926 

of  nux  vomica,  vi.  808 

atrophy  of  the.  vii.  775 

Tibiofascialis  anticus  muscle,  vi. 

of  olibanum,  vi.  855 

cartilage,  v.  407 

57 

of  opium,  vi.  836 

changes  in,  vii.  775 
chemistry  of  tlie,  vii.  772 

Tic  douloureux,  vi.  245 

o*  oellitory,  vi.  522 

Tick  fever  or  spotted  fever,  viii. 

of  Pulsatilla,  vi.  797 

circulatory  disturbances  of  the. 

697 

of  quassia,  vi.  827 

vii.  775 

Ticks,  i.  435 

of  rhatany,  vi.  964 

colloid  of,  iii.  199 

African,  i.  436 

of  rhubarb,  vi.  974 

congestion  of  the,  iv.  380 

American  dog,  i.  486 

of  rhus  toxicoiiendron,  v.  289 

cystic  degeneration  of,  iii.  850 

Creole,  i.  487 

of  saffron,  vi.  248 

cysts  of,  iii.  850 

Senegal,  i.  486,  487 

of  sanguinaria,  ii.  78 

dermoid  cysts  of.  v.  780 

Tics,  electrotherapeutics  in,  iii.  760 

of  serpen  tar  ia,  vii.  255 

desiccated,  symptom  of  overdose 

Tidal  wave  of  pulse,  vi.  798 

of  squill,  vii.  434 

of.  V.  144 

Tigrdtier,  iii.  48 

of  stramonium,  vii.  585 

development  of,   vii.   771;  viii. 

Tigroid,  disintegration  of  the,  vi. 

of  sumbul,  vii.  564 

694 

264 

of  sweet  orange  peel,  vi.  898 

dose  of,  vi.  410 

granules,  vi.  236 

of  tolu,  i.  725 

echinococcus  of,  iv.  889 

Tigrolysis,  v.  301;  vi.  201,  264 

of  valerian,  viii.  181 

effect  of,  upon  metabolism,  v. 

varieties  of,  vi.  268 

of  vanilla,  viii.  182 

775 

Tilia,  V.  515 

of  veratrum  viride,  iv.  626 

enlargements  of  the,  vi.  281 ;  and 

flowers,  V.  515 

Warburg's,  i.  878 

see  Struma 

Tillandsia  usneoides,  ii.  483 

Tinctures  of  firesh  herbs,  v.  789 

extract,  vi.  409 

Timbre,  i.  613 

Tinder,  i.  138 

function  of  the,  vi.  409 

Tin,  poisoning  by,  vii.  786 
Tincture,  v.  789 

Tinea  Imrb*,  vii.  788 

functional  relation  to  parathy- 

circinata, vii.  782 

roids,  vi.  507 

compound,  of  aconite,  i.  84 

and  eczema,  differential  di- 

histology of,  vii.  771 

of  aloes,  i.  194 

agnosis  of,  iii.  714 

hypertrophy  of,  iv.  881 

of  aloes  and  myrrh,  i.  194; 

corporis,  vii.  782 

in  chondrodystrophia,  viii.  426 

vi.  85 

favosa,  vii.  780 

in  dwarfism,  viii.  426 

of  benzoin,  i.  725,  746 

and     eczema,      differential 

infections  of,  vii.  776 

of  catechu,  ii.  739 

diagnosis  of,  iii.  722 

intralaryngeal.  iv.  385 

of  cinchona,  iii.  89 

imbricata,  vii.  783 

pathology  of,  vii.  774 

of  gentian,  iv.  328 

sycosis,  vii.  788 

physiology  of,  iv.  378 :  vii.  773 

Huxham's,  iii.  89 

tonsurans,  vii.  782 

preparations  of,  vi.  410 

of  arnica  flowers,  i.  521 

treatment  of,  vii.  784 

relation  of,  to  cretinism,  iv.  891, 

root,  i.  521 

tricophytina,  vii.  781 

395 

of  asafetida,  i.  662 

diagnosed  from  seborrhoea, 

removal  of  the,  vi.  86.  409 

of  belladonna,  i.  748 

vii.  89 

secretions  of  the.  iv.  377;  vii.  101 

of  benzoin,  i.  746 

unguium,  vii.  788 

syphilis  of.  iv.  889 

of  bitter  orange  peel,  vi.  898 

versicolor,  vii.  788 

therapeutics  of,  vi.  410 

of  blocwl-root,  ii.  73 

and  eczema,  d  i  ff  e  r  e  n  ti  a  1 

tuberculosis  of,  iv.  889 

of  bryonia,  ii.  499 

diagnosis  of,  iii.  715 

tumors  of,  iv.  881;  v.  730;  vii. 

of  Calabar  bean.  ii.  249 

Tineas,  the,  vii.  780 

776 

of  Canada  snakeroot.  vii.  254 

Tinkle,  metalUq,  vi.  888 

Thyroid  treatment  of  obesity,  i. 

of  cannabis  indica.  ii.  649 

Tinnitus  auritim,  vii.  784 

125 

of  cantharides,  ii.  652 

in  ear  diseases,  iii.  659 

Thyroid     vein,     middle,     surface 

of  capsicum,  ii.  654 

Tinnitus,  nervous,  iii.  608 

marking  of,  vi.  191 

of  cardamom,  ii.  687 

Tinospora,  v.  859 

Thyroidectomy,  iv.  397 

of  chamomile,  ii.  795 

cord i folia,  v.  859 

Thyroidism,  vi.  409 

of  chiratn.  ii.  835 

Tissue,  adenoid,  iii.  254;  v.  657 

Thyroiodin,  vi.  410 

of  chloride  of  iron,  v.  227 

areolar,  iii.  254 

Thyrolingual  cysts,  vi.  200 

germicidal  action  of,  iv.  332 

changes  in,  during  starvation,  v. 

duct,  patent."  vii.  775 

of  cimicifuga,  iii.  88 

768 

fistuhv.  vi.  200 

of  cinchona,  iii.  89 

connective,  ii.  251 

Thyrolytic  serum,  viii.  539 

of  cinnamon,  iii.  94 

effect  of  salt  solutionson, viii.  418 

Thvrotomy,  vii.  833;  and  see  Tra- 
cneotomy 

.  of  colchicum.  iii.  192 

growth  a  function  of,  iv.  415 
infiltration,  iv.  872 

of  columbo,  iii.  226 

Tibia,  congenital  anterior  displace- 

of cypripedium,  iii.  340             / 

interstitial,  iii.  254 

ment  of.  iv.  698 

of  digitalis,  iii.  478 

irritability  of,  v.  231 

fracture  of.  iv.  267 

of  flowering  dogwood,  iii.  550 

lymphoid,  iii.  254:  v.  657 

peculiarities  of.  v.  476.  477 

•  of  gelsemium.  iv.  315 

muscular,  see  Mvacle 

Tibial  artery,  anterior,  v.  479 

of  ginger,  iv.  352 

resistance  of,  to  septic  infection. 

anomalies  of,  i.  535 

of  guaiac,  iv.  423 

iii.  534 
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Tissue,  technique  for  studying,  iv. 

Tongue,  injuries  of,  vii.  796 

Tonsils,  lipoma  of,  vii.  8^ 

708 

insect  stings  of,  vii.  797 

Luschka's,  vii.  823 

Toadstools,  iv.  282 

keloid  of,  vii.  796 

lymphatics  of.  v.  629 

poisoning  by.  post-mortem  ap- 

lepra of,  vii.  796 

lymphoma  of,  vii.  822 

pearances,  i.  664 

lichen  planus  of,  vii.  796 

mucous  patches  on,  vii.  821 

Tobacco,  vii.  787 

lupus  of,  vii.  796 

of  the  tongue,  vii.  826 

effect  of  inlialing  the  dust  of,  vi. 

lymphangioma  of,  i.  352 

parasites  in,  vii.  820 

325 

lymphatics  of,  v.  629 

pharyngeal,  vii.  823 

headache  from  use  of,  iv.  548 

malformations  of,  vii.  708 

removal  of,  vii.  824 

Indian,  v.  566 

moisture  of,  vii.  793 

physiology  of,  vii.  811 

mountain,  i.  520 

movements  of,  v.  710;  vii.  792 

removal  of,  vii.  817 

physiological  actions,  vii.  788 

nigrities  of,  vii.  796 

supernumerary,  vii.  810 

poisoning  by,  vii.  788 

papilloma  of,  vii.  797 

syphilis  of,  vii.  821 

workers  in,  health  of,  vi.  325 

paralysis  of,  iv.  824 

tuberculous   ulceration  of,    vii. 

Toenail,  ingrown,  v.  18 

pemphigus  of,  vii.  796 

821 

Toes,  amputation  of,  i.  255 

prolapsus  of,  vii.  794 

tumors  of,  vii.  622 

great,  painful,  iv.  213 

removal  of,  vii.  800 

Tonus  theory  of  knee-jerk,  v.  367 

hammer,  iv.  215 

scalds  of,  vii.  797 

Tooth,  see  Teeth 

overlapping,  iv.  215 

stretching  of  lingual  nerve,  vii. 

Toothache,  vii.  655 

pigeon,  iv."214 

805 

Tooth-grinding,  in  insanity,  v.  58 

Toison's  solution,  ii.  43 

surface  of,  vii.  793 

Topeka  Mineral  Wells,  vii.  827 

Tokelan  rinprworm,  vii.  783 
Tolenas  Springs,  vii.  791 

surgery  of,  vii.  796 

Tophi,  in  gout.  iii.  280 

syphilitic  diseases  of,   vii.  623, 

Topo  chico,  vii.  19 

Tolerance,  iv.  842 

795,  799 

Topography  of  brain,  in  its  surgi- 

Tolipyrine, vii.  792 
Toluifera  balsamum,  i.  725 

tonsil  of,  vii.  826 

cal  relations,  ii.  899 

tuberculosis  of,  vii.  799 

Toponyms,  ii.  187 

pereirap.  i.  724 

tumors  of,  vii.  798 

Torcel,  v.  158 

Tolysal,  vii.  792 

ulcers  of,  vii.  798,  947 

Tormentilla,  vi.  1000 

Tones,  fundamental,  i.  613 

vascular  tumors  of,  vii.  798 

Toronto,  Canada,  vii.  827 

musical,  i.  612 

volume,  vii.  793 

Torsion,  i.  548 

pitch  and  loudness  of,  i.  612 

woimds  of,  vii.  797 

healing  of  arteries  after,  i.  588 

production  of.  i.  612 

Tongue  depressor,  vi.  108 

in  arresting  of  hemorrhage,  iv. 

resultant,  i.  615 

Tongue-holding  forceps,  iii.  12 

685 

Tongue,  abnormal  mobility  of,  vii. 

Tonpue-tie,  vii.  797 ;  viii.  582 

of  arteries,  i.  543 

794 

Tonics,  vii.  805 

Torsion  of  ureters,  viii.  11 

abscess  of,  vii.  795 

cardiac,  ii.  696 

Torticollis,  vii.  829 

absence  of,  vii.  798 

cold  as,  iii.  198 

acquired,  vii.  880 

actinomycosis  of,  vii.  795 

in  insanity,  v.  72 

congenital,  vii.  829 

amputation  of,  vii.  800 

Tonite,  an  explosive,  vii.  910 

irregular  forms  of,  vii.  881 

anaesthesia  of,  vii.  794 

Tonka  bean,  camphor,  iii.  338 

Torula  morbillorum,  v.  721 

artificial    discolorations  of,   vii. 

to  mask  the  smell  of  iodoform. 

Touch,  i.  184;  vii.  219 

793 

V.  207 

Touchwood,  i.  188;  vii.  481 

atrophy  of.  vii.  798 

Tonometer  of  Gaertner,  vi.  803 

Tourniquets,  i.  289 

bifid,  vii.  794 

Tonsillar  calculi,  iii.  282 

abdominal,  i.  264 

black,  vii.  796 

diet  in,  iii.  456 

handkerchief,  iii.  558 

burns  of,  vii.  796 

TonsiUitis,  vii.  811 

horst^shoe,  i.  289 

carcinoma  of.  ii.  635;  vii.  799 

chronic,  vii.  815 

Morels,  i.  239 

opcmtions  for,  ii.  635;  vii. 

classification,  vii.  812 

Petit  s.  i.  289 

800 

cold  for,  iii.  194 

Tow,  V.  517 

palliative  treatment  of,  vii. 

diiTerential  diagnosis,  vii.  815 

TozaBmia  of  pregnancy,  iv.  844 

805 

duration,  vii.  818 

drowsiness  in,  iii.  560 

chancre  of,  vii.  795 

etiology,  vii.  812 

Toxalbumins,  i.  642;  vii.  881 

coating  of,  vii.  792 

follicular,  vii.  818 

Toxicodendric  acid,  vi.  696 

colc^r  oif,  vii.  792 

pathology,  vii.  811 

Toxicodendrol,  vi.  696 

condylomata  of,  vii.  795 

prognosis,  vii.  818 

Toxicodendron,  iv.  17 

deformities  of.  vii.  798 

symptoms,  vii.  812 

Toxins,  i.  642,  684;  vii.  831 

diseases  of,  vii.  702 

treatment,  vii.  814 

elTects  of,  on  fcetus,  vi.  279 

erysipelas  of,  vii.  795 

varieties,  vii.  812 

for  inoperable  cancer,  ii.  645 

excision  of,  vii.  801 

Tonsillotomes,  vii.  818 

nature  of.  viii.  580 

after-treatment,  vii.  804 

Tonsillotomy,  vii.  818 

preparation  of,  viii.  444 

dangers  of,  vii.  H04 

after-treatment,  vii.  820 

relation   to  hiemolysis,  viii.  582 

division  of  the  jaw  in,  vii. 

aua'sthetics  in,  vii.  819 

structure  of.  viii.  582 

808 

hemorrhage  after,  vii.  819 

Toxi-tuberculides,  v.  611 

lingual  nerve,  vii.  805 

objections  to,  vii.  819 

Toxophore,  viii.  470 

list  of  operations,  vii.  803 

results  of,  vii.  820 

Toynbee's  artificial  tympanic  mem- 

results, vii.  804 

Tonsils,  vii.  809 

brane,  iii.  680 

various  methods,  vii.  801 

anatomy,  vii.  810 

Trachea,  vi.  198;  vii.  752 

form  of,  vii.  798 

angioma  of,  vii.  822 

anatomy  of,  v.  576 

functional   disturbances  of,  vii. 

bh»o(l  supply  of.  vii.  810 

atresia  of,  i.  608 

704 

calculi  in,  i.  159 

foreign  bodies  in,  i.  160 

gumma  of,  vii.  795 

carcinoma  of.  vii.  822 

fracture  of,  v.  420 

hemiatrophy  of.  vii.  793 

chancre  of,  vii.  821 

lymphatics  of,  v.  644 

herpes  of.  vii.  796 

diseases  of,  vii.  811 

malformation  of.  vii.  705 

hypenestliesia  of,  vii.  795 

fibroma  of,  vii.  822 

measurements  of,  viii.  240 

hypertro])hy  of,  vii.  794 

foreign  bodies  in,  i.  159;  vii.  820 

osteoplastic  closing  of  defect  in. 

in  diseases  of  the  stcmiach,  vii. 

gumma  of,  vii.  821 

ii.  125 

498 

hypertrophy  of,  vii.  815 

pressure  on,  cause  of  dyspnoea. 

inflammation  of,  vii.  795 

inflammation  of,  vii.  811 

iii.  579 
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Trachea,  spur  of.  v.  576 
stenosis  of.  i.  603 
syphilis  of,  v.  445 
syphilitic  affection  of,  vii.  621 
topography  of.  ii.  813 
Trachelorrhapliy,  vi.  311 

secondary,  vi.  311 
Tracheotomy,  vi.  198;  vii.  888 
advantages  of  intubation  over, 

V.  199 
after-treatment,  vii.  841 
antesthetios  in.  vii.  887 
anatomical    considerations,    vii. 

836 
cannula,  vii.  837 
care  of  the  cannula,  vii.  844 
catarrhal    Inflammation    of   the 

trachea  following,  vii.  843 
complications  of.  vii.  840 
asphyxia,  vii.  840 
displacement  of  trachea,  vii. 

841 
emphysema,  vii.  841 
failure  to  introduce  cannula 

into  trachea,  vii.  841 
faulty    incisions     into    the 

trachea,  vii.  841 
hemorrhage,  vii.  840 
syncope,  vii.  841 
diphtheria  of  the  wound  after, 

vii.  843 
faulty  incisions  into,  complicat- 
ing tracheotomy,  vii.  841 
gangrene  of  the   wound  after, 

vii.  843 
granulations  in  the  trachea  fol- 
lowing, vii.  844 
hemorrhage  in,  vii.  840 
indications  for,  vii.  833 
inferior,  vii.  886,  838 
instruments  for,  vii.  837 
laryngeal   sptism    attending  re- 
moval of  the  cannula,  vii.  845 
median,  vii.  836 
operation,  vii.  838 
phlegmon  of  the  wound  after, 

vii.  842 
position  of  patient  in,  vii.  838 
preliminary    to    other    surgical 

procwlures,  vii.  835 
preparations  for  operation,  vii. 

838 
pressure  .sores  following,  vii.  843 
pseudo-membranous  exudate  in 

the  trachea  after,  vii.  842 
secondary  hemorrhage  after,  vii. 

842 
superior,  vii.  836,  839 
treatment  of  the  wound,  vii.  842 
varieties  of.  vii.  836 
Trachoma,  iii.  244:  iv.  121 

as  a  cause  of  blindness,  ii.  9 
granulations,  iii.  244 
of  the  vocal  bands,  v.  416 
Traction  hook   for  removing  for- 
eign bodies  from  external  auditory 
canal,  iii.  647 
Traction  splints,  v.  280 
Trade  eczema,  iii.  424 
Trades  (iangerous  to  health,  vi.  324 

offensive,  vi.  330 
Tragacanth,  vii.  845 
Trftger,  i.  220 
Tragus,  i.  637 

variation  in,  i.  640 
Training,  effect  of,  upon  the  heart, 
iv.  612 
physical,  vii.  846 


Training  schools  for  nurses,  vi. 

302 
Tramontana,  iii.  140 
Trance,  i.  648:  iii.  261 
Transfusion,  ii.  37 ;  vii.  846 

effect  of,  in  animals  of  different 

8|)ecies,  ii.  25 
in  hemorrhage,  iv.  636 
Transitional  epithelium,  iii.  855 
Transplantation  meta-stasis.  v.  778 
of  bone,  indications  for,  ii.  128 
of  organs  and  limbs,  viii.  454 
of  ovary,  vi.  431 
Transportation  of  the  disabled, 
vii.  848 
ambulance,  vii.  851 
by  railway,  vi.  836 
horse  litter,  vii.  849 
in  army  hospital  corps,  i.  491 
on  shipboard,  vi.  187 
wheeled  litter,  vii.  848 
Transposition  of  viscera,  vii.  624, 

673,  858 
Transudates,  iv.  60 
chyliform,  iii.  78 
chylous,  iii.  78 
exudates  and,  iv.  60 
in  opdema,  nature  of,  vi.  335 
Transversalis    abdominis    mus- 
cle, i.  4 
anomalies  of.  vi.  61 
Transversalis   cervicis    anterior 

muscle,  vi.  48 
Transversalis     cervicis    medius 

muscle,  vi.  47 
Transversalis  fascia,  i.  4 
Transverse  cervical  vein,  anom- 
alies of.  viii.  203 
Transverse     innominate     vein, 

anomalies  of.  viii.  202 
Transverse  presentations,  v.  898 
Transversus  menti  muscle,  vi.  43 
Transversus  nuchaB  muscle,  vi. 

44 
Transversus  orbitaB  muscle,  vi. 

43 
Transversus  pedis  muscle,  anom- 
alies of.  vi.  60 
Transversus  pedis   superficialis 

muscle,  vi.  60 
Transversus      perinei     muscle, 

anomalies  of.  vi.  62 
Trapezius  muscle,    anomalies  of, 

vi.  48 
Traps,  in  house  plumbing,  iv.  765 
Trauma,  as  cause  of  bursitis,  ii.  528 
of  carcinoma,  ii.  677 
of  epilepsy,  iii.  849 
of  insanity,  v.  35 
during  pregnancy,  iv.  849 
relati(m  of,  to  nervous  diseases, 
vi.  238 
Traumatic  pleurisy,  vi.  667 
Traumatol,  vii.  860 
Treacle,  vii.  549 
Tree  of  heaven,   poisonous  plant, 

vi.  706 
Trehalase,  an  enzvme,  iii.  843 
Trematoda,  vii.  860 
Trembles  in  animals,  v.  848 
Tremor  cordis,  iv.  599 
Tremor,  in  brain  tumors,  ii.  439 

in  paraly.sis  agitans.  vi.  486.  487 
Trendelenburg  tracheal  inhaler, 

iii.  14 
Trendelenburg's  cannula,  v.  424 

rod,  to  control  hemorrhage,  i.  265 
Trentham  Spring,  vii.  874 


Trepanning    or    trephining,    ii. 

407:  vii.  ^74 

danger  of,  ii.  399 

for  arresteti  development,  ii.  426 

indications,  vii.  874 

in  fracture  of  skull,  iv.  560 

oi>eration,  the,  vii.  875 
Trephine,  for  removing  portion  of 

na.sal  septum,  vi.  148 
Treponema,  viii.  646 
Treskow's  apparatus  for  measur- 
ing media  into  tubes,  viii.  380 
Triamins,  ptomalns.  vi.  786 
Triangles  of  the  neck.  vi.  189 
Triangular  ligament,   in  the  fe- 
male, vi.  567 

in  the  male,  vi.  565 
Triangularis    menti  muscle, 

anomalies  of,  vi.  43 
Triangularis      stem!      muscle, 

anomalies  of.  vi.  60 
Tri-benzol  gallic  acid,  vii.  878 
Tribromophenol,  ii.  488 
Tri-bromphenol-bismuth,  vii.  878 
Tri-brom-salol,  vii.  878 
Tricephalus,  vii.  688 
Triceps  extensor  cubiti,  i.  458 
Triceps  extensor  cubiti  muscle, 

anomalies  of.  vi.  52 
Triceps  muscle,  accessory,  vi.  53 
Trichiasis,  iv.  120 
Trichina  cystica,  vi.  213 

intestinal,  vi.  216 

muscle,  vi.  217,  218 

spiralis,  vi.  217 

in  muscle,  vi.  82 
of  heart,  iv.  588 
Trichinella,  vi.  207,  217 

spiralis,  vi.  217,  504 
Trichiniasis,  see  Trichin<m9 
Trichinosis,  vi.  217,  218:  vii.  87S 

among  swine,   detection  of,  v. 
727 

bloo<l  changes  in,  ii.  69 

death    from,    post-mortem    ap- 
pearances, i.  665 
Trichloracetic  acid,  vii.  880 

as  a  caustic,  ii.  757 
TrichocephalidsB,  vi.  215 
Trichocephalos,  vi.  216 
Trichocephalus  dispar,  vi.  216 

homini.s,  vi.  216 

trichiurus.  vi.  216 
Tricholoma,  iv.  284 

personatum,  iv.  284 

sulfureum.  iv.  284 
Trichomonas  caudata.  viii.  648 

elongata,  viii.  648 

flagellata.  viii.  648 

iiitestinalis.  viii.  647 

hominis.  viii.  647 

pulmonalis,  viii.  648 

vaginalis,  viii.  647 
Trichomycosis  nodosa,  vi.  688 
Tricophyton,  i.  720 

megalosj)oron,  i.  720 
ectothrix.  vii.  788 

microsj)oron.  i.  720 
Trichophytosis,  vii.  780 
Trichorrhexis  nodosa,  i.  605 
Tricresol,  vii.  881 
Tricresolamine,   see   Ethylene-dia- 

mine 
Tricuspid  regurgitation,  ii.  824;  iv. 
608 

stenosis,  ii.  824:  iv.  608 

valve,  iv.  569 
Triethylamin,  ptomaln,  vi.  785 
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Trifacial  nerve,  iii.  821 

neuralgia,  vi.  245 
Triferrin,  v.  230 
Trifoliuxn  pratense,  iii.  149 
Triformol,  iv.  246;  vi.  488 
Trigger  finger,  iv.  526 
Trigone,  i.  772 
'    Trip^neila  foenum  grsBCum,  iv.  145 
Triiodometacresol,  v.  207 
Triiodomethane,  v.  207 
Trikresolamine,  iv.  14 
Trimethylacetic  beta'in,  ptomaYn, 

vi.  787 
Trimethylamin,  vii.  881 

liydrochloride,  vii.  881 
Trimethylenediamin,  ptomaTn,  vi. 

786 
Trimethylethylene,  vi.  550 
Trimethylozeth  ylammonium 

hydrozid,  ptoniaYn,  vi.  786 
Trimethylpropionic  betain,  pto- 

maYn.  vi.  787 
Trimethylvinylanunonium    hy- 

drozid,  ptoniuYn,  vi.  786 
Trinitrophenol,  vi.  632 
Trional,  vii.  881 

as  a  hypnotic,  iv.  816 

poisoning  by,  see  Syntlittie  prod- 
vets,  UtJtirology  of 
Triozymethylene,  iv.  246;  vi.  483 
Triphenetol    guanidine    hydro- 
chloride, vii.  882 
Triphenin,  vii.  822 
Tripier's  method  of  amputation  of 

foot,  i.  258 
Triple  phosphate  calculi,  iii.  285 
Triplets,  nionochorionic,  vii.  688 
Tripper  Faden,  iv.  402 
Trismus,  vii.  725 
Trithialdehyde,  vii.  561 
Triticin,  iii.  298 
Triticoglossus  muscle,  vi.  47 
Triticum,  iii.  298 
Trituration,  v.  739 

of  elaterin,  iii.  731 
Trocar  and  cannula  for  penetrat- 
ing antrum  of  Highmore,  vi.  145 
Troches,  v.  739 

of  ammonium  cliloridc,  iii.  4 

of  catecliu.  ii.  789 

of  chalk,  ii.  552 

of  ipecac,  V.  212 

of  iron,  v.  235 

of  li(iuoricc  an<l  opium,  vi.  387 

of  morphine  and  ipecac,  v.  212, 
864 

of  potassium  chlorate,  vi.  746 

of  santonin,  vii.  80 

of  sodium  bicarboimte,  vii.  257 

of  tamiic  acid,  vii.  087 
Trombidiidae,  i.  484 
Trommer^s  test  for  glucose  in  urine, 

viii.  81) 
Troops,  liealtli  of,  ree  Military  hy- 

f/iein' 

Avjitcr  supply  for.  vi.  16S 
Tropacocaine,  us  local  anasthetic, 
i.  2HS 
hydiochlorirh*.  vii.  822 
Trophic  functions  of  the  sympa- 
thetic nervous  system,  vii.  588 
Trophic  nerves  as  a  factor  in  bed- 
sores, i.  710 
Trophic  neurose^  vi.  271 
Trophoneurosis,  nicial.  viii.  448 
Tropical  abscess,  v.  532 
Tropical    diseases,   general  intro- 
duction, vii.  b22 


Tropical  liver,  v.  532 
Tropical  malaria,  v.  680 
Tropical  ulcer,  vii.  944 
Tropics,  see  Aeclimaiization 

diseases  liable  to  attack  Euro- 
peans in,  i.  58 

rations  for  soldiers  in  the,  v.  803 
Trousers,  military,  v.  795 
Truncus  jugularis,  v.  680 
Trunk,  bursij^  of,  ii.  523 

muscles  of,  anomalies  of,  vi.  60 
Trusses,  for  hernia,  iv.  688 
Trypanosoma,  viii.  644 

Brucei,  viii.  644 

Castellanii,  viii.  645 

equinum,  viii.  644 

equipenlum,  viii.  644 

Evansii,  viii.  644 

gambiense,  viii.  644 

hominis,  viii.  644 

Lewisi,  viii.  644 

Nepveu,  viii.  644 

Theileri,  viii,  644 
Trypanosomida,  viii.  648 
Trypsin,  iii.  474;  vi.  463 

action  of,  iii.  474,  842;  vi.  479, 
481 
Tryptophan,  vii.  886 
Tscheming's        ophthalmopha- 

kometer,  vi.  394 
Tschicke,  ii.  828 
Tschik,  ii.  828 
Tsuga  canadensifei,  vi.  689 
Tu.  ii.  828 

TuDer  cinereum,  ii.  165 
Tuberales,  iv.  2S1 
Tubercle  bacillus,  i.  697 

bacteriology  of,  i.  689 

differentiated  from  smegma  ba- 
cillus, V.  349,  850 

in     dissection     and     operation 
wounds,  iii.  580 

methods  of  staining,  viii.  487 
Tubercle,  Darwinian,  i.  687 
Tubercula  miliaria,  v.  818 

sebacea,  v.  818 
Tuberculine,  i.  692;  vii.  889 

effect  of,  upon  body  tempera- 
ture, ii.  571 

in    pulmonary   ttiberculosis,    v. 
005 

test  in  animals,  viii.  227 
I  Tuberculosamin,  vi.  791 
Tuberculosis,  vii.  886 

actinothenipy  in,  vi.  992 

among  troops,  ii.  591 

as  a  cause  of  insanity,   v.  38 

bacillus  of,  vii.  b88 

bac'teriological  diagnosis  of,  viii. 
400 

cuti-reaction  in,  viii.  407 

death  rale  in,   viii.  254 

detection  of,  v.  726 

distributi(*n    by    the   blood,    vii. 
89S 

hepatic,  viii.  571 

historical,  vii.  SH6 

in  animals,  v.  726;  vii.  800;  viii. 
22(> 

in  animals  a  cause  of  unwhole- 
some milk.  v.  886 

infection,  vii.  894 

through  t  he  inlestine,  viii.  699 

in  man,  vii.  802 

in  the  new-born,  vi.  278 

metnstasis  of.  v.  778 

methylene  blue  in,  v.  782 

miliary,  acute,  v.  600 


Tuberculosis,  miliary,  chronic,  v. 
601 
subacute,  v.  601 
of  bone,  v.  261,  268 
of  Cow  per 's  glands,  iii.  807 
of  Fallopian  tubes,  iv.  187;  viii. 

105 
of  the  adrenals,  vii.  567 
of  the  ankle,  v.  275 
of  the  auricle,  iii.  610 
of  the  bladder,  viii.  26 
of  the  bronchial  glands,  v.  588, 

729 
of  the  cervix,  viii.  106 
of  the  choroid,  iii.  67 
of  the  decidua,  iii.  891 
of  the  hands  and  fingers,  iv.  504 
of  the  heart,  iv.  602 
of  the  intestines,  viii.  557 
of  the  joints,  v.  261,  268 
of  the  kidneys,  v.  345 
of  the  knee-joint,  v.  273 
of  tlie  larynx,  v.  447 
of  the  liver,  viii.  571 
of  the  lungs,  v.  599;  vii.  901 
of  the  Ivmph  glands,  differen- 
tiated from  Hodgkin's  disease, 
iv.  780 
of  the  lymph  nodes,  v.  667 
of  the  mamma,  ii.  474 
of  the  middle  ear,  iii.  690 
of  the  nasal  cavities,  vi.  149 
of  the  oesophagus,  vi.  342 
of  the  omentum,  vi.  861 
of  the  ovary,  vi.  435 
of  the  patella,  vi.  519 
of  the  penis,  vii.  177 
of  the  pericardium,  vi.  563 
of  the  periosteum,  vi.  569 
of  the  periUmeum.  viii.  507 
of  the  placenta,  iii.  60;  vi.  651 
of  the  prostiite,  vi.  770 
of  the  si>minal  vesicles,  vii.  190 
of  the  skin,  vii.  222 
of  the  spine,  v.  878;  vii.  394 
of  the  testicle,  vii.  188 
of  the  testis,  vii.  188 
of  the  thoracic  duct,  vii.  746 
of  the  tcmsil.  vii.  821 
of  the  thymus  gland,  v.  729 
of  the  thyroid  gland,  iv.  889 
of  the  ureters,  viii.  12 
of  the  uterus,  viii.  104 
of  the  vagina,  viii.  104 
of  the  veins,  viii.  217 
of  the  vulva,  viii.  106 
ophthalmoreaclinii  in,  viii.    589 
pharyngeal,  vi.  .")<i7 
l)ulmonary.  V.  599;  vii.  901 ;  and 
see  L(/nf/fi,  tuherculomH  of 
open-air   treatment    for.   vi. 
302;  and  see   Falkeunftin. 
(iofrfwrsdorf,   and    JlealtJi 
rcMniM 
sputum  in,  vii.  484 
treatment  of,  at  Falkenstein, 
iv.  182 
relation  of.  to  lupus  erythemato- 
sus, v.  611 
renal,  v.  8-15 
Koenti^en  rav  diagnosis   of,    vi. 

990  ^ 
sanatorium     for,     at    Rutland. 

Mass..  vi.  1003 
sea  vovages  in  treatment  of,  i. 

641 
suitability  of  climate  oi  Adiron- 
dacks  for,  i.  126 
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TrlAielal. 

Tympanic  membraiie* 


Tuberculosis,  symptomatology,  ^ii. 
901 
transmission  of,  from  animals  to 

man,  viii.  22S 
treatment,  vii.  902 
tuberculin  in,  vii.  889 
vaccinal,  viii.  187 
verrucosa,  of  hand  and  fingers, 

iv.  604 
virulence,  differences  in,  vii.  890 
Tuberculous  broncliitis,  vii.  900 
bronchopneumonia,  vii.  900 
dactylitis,  iv.  505 
Tuberculous  glands,  health  resorts 

for,  iv.  565 
Tuberculous  infiltration,  iv.  872 
Tuberculous  menin^tis,  ii.  481; 

vii.  338 
Tuberculous    meningo-enoepha- 
litis,  diagnosed  from  brain  tumor, 
ii.  449 
Tuberculous  myositis,  vi.  82 
pleurisy,  vi.  666 
pneumonia,  vii.  900 
syphilides  of  auricle,  iii.  675 
ulcer,  vii.  945,  947 
ulceration  of  cervix  uteri,  viii.  68 
Tubotympanic  cavity,  vii.  286 
Tully*s  powder,  v.  864 
Tumenol,  vii.  908 

ammonium,  viii.  701 
sulphone,  vii.  908 
Tumeur  perl^e,  iii.  86 
Tumor  albus,  v.  272,  278 
Tumors,  vii.  903 

amputation  for,  i.  287 
apparent,  vi.  778 
as  a  cause  of  jaundice,  v.  245 
of  lar^'ngeal  stenosis,  v.  440, 

441 
treatment,  v.  442 
as  indication  for  Cicsarean  sec- 
tion, ii.  544 
aspiration  of,  i.  581 
cavernous,  i.  850 
classification,  vii.  905 
composed  of  blood-vessels,  ii.  110 
compression  by,  causing  pam- 

plegia,  vi.  498 
cystic,  iii.  841 
derived     from     Wolffian  body 

rests,  viii.  581 
desmoid,  iii.  427 
disappearing,  vi.  778 
embryonal,  of  the  sexual  glands, 

vii.  692 
epithelial,  vii.  908 
erectile,  i.  850 
gelatinous,  vi.  87 
growth  of.  vii.  904 
in  cranial  fossa;,  ii.  448 
infiltration,  iv.  872 
inflammatory,  of  omentum,  vi. 

859 
in  the  new-l)om,  vi.  281 
intracranial,  ii.  415 

cause  of  headache,  iv.  551 
diagnosed  from  abscess,  ii. 
418 
Icucocytosis  in,  v.  492 
leukaemic,  iii.  25 
metastasis  of,  v.  778;  vii.  904 
mixed,  vii.  909 
multiplicity  of,  vii.  905 
non-epithelial,  vii.  907 
of  bl(>od-ve88els,  i.  850 
of  Cowper's  glands,  iii.  807 
of  lymph-vessels,  i.  852 


Tumors  of  the  adrenals,  iv.  805;  v. 

330 ;  vii.  567 
of  the  arm  and  forearm,  i.  478 
of  the  bladder,  diagnosed  by  cj^s- 

toscope,  iii.  846 
of  the  brain,  ii.  435 

effect  on  intelligence,  ii.  487 
of  the  carotid  gland,  viii.  412 
of  the  Cauda  equina,,  vii.  886 
of  the  cerebellum,  ii.  240 
of  the  chorion,  iii.  60 
of  the  choroid,  iv.  Ill 
of  the  ciliary  body,  iv.  110 
of  the  colon,  i.  8b;  iii.  204 
of  the  conjunctiva,  iv.  108 
of  the  cornea,  iii.  291 ;  iv.  110 
of  the  diaphragm,  iii.  486 
of  the  ethmoidal  cells,  vi.  408 
of  the  eye,  iv.  105 

as  cause  of  blindness,  ii.  11 
of  the  eyelids,  iv.  105 
of  the  Fallopian  tubes,  iv.  187 
of  the  frontiil  sinus,  iv.  274 
of  the  hands  and  fingers,  iv.  501 
of  the  heart,  iv.  593 
of  the  int<;stines.  v.  187 
of  the  iri.s,  iv.  110 
of  the  joints,  v.  264 
of  the  kidneys,  v.  322,  829 
of  the  lachrymal  gland,  iv.  115; 

V.  895 ;  VI.  406 
of  the  larynx,  v.  431 
of  the  liver,  v.  554 
of  the  lower  jaw,  v.  255 
of  the  lungs,  v.  605 
of  the  lymph  nodes,  v.  661 
of  the  mamma,  ii.  475 
of  the  mediastinal  glands,  v.  780 
of  the  mediastinum,  v.  730 
of  the  mucous  tissue,  vi.  87 ;  and 

see  ^fyx^nl^a 
of  the  muscle,  vi.  89 
of  the  neck,  vi.  200 
of  the  nose,  vi.  138 
of  tlie  cvsopliagus,  vi.  348 
of  the  omentum,  vi.  360 
of  the  optic  nerve,  vi.  407;  iv. 

113 
of  the  orbit,  vi.  405:  iv.  118 
of  the  ovaries,  vi.  435 

papillomatous,  vi.  439 
of  the  pancn^as,  vi.  470,  478 
of  the  parotid  gland,  vi.  510 
of  the  pelvis,  effect  on  labor,  vi. 

528 
of  the  peni<».  vii.  177 
of  the  pericardium,  vi.  563 
of  the  periostetmi,  vi.  569 
of  the  peritoneum,  vi.  570 
of  the  pharynx,  vi.  602 
of  the  pituitary  gland,  vi.  640 
of  the  placenta,  vi.  652 
of  the  prostate,  vi.  769 
of  the  pylorus,  vii.  520 
of  the  retina,  iv.  112 
of  the  round  ligaments,  viii.  98 
of  the  siilivary  glands,  vii.  14 
of  the  scapula,  vii.  45 
of  the  sclerotic,  iv.  110 
of  the  spermatic  cord.  vii.  190 
of  the  spinal  cord,  vii.  382 
of  the  splet'u,  vii.  428 
of  the  stomach,  vii.  521 
of  the  ttH'th.  see  Othmtoma 
of  the  testicle,  vii.  184 
of  the  thoracic  duct,  vii.  746 
of  the  thyroid  gland,  iv.  881 ;  v. 

780;  vii.  776 


Tumors  of  the  tonsils,  vii.  822 

of  the  umbilicus,  viii.  6 

of  the  upper  jaw,  v.  249 

of  the  uret<^rs,  viii.  13 

of  the  uterus,  viii.  86.  96 

of  the  uvula,  viii.  109 

of  the  veins,  viii.  218 

of  the  vertt»bra*.  vii.  885 

of  the  vulva,  viii.  168 

phagoc^ytic,  vii.  905 

phantom,  iv.  843;  vi.  778 

pseudoleuka>mic.  iii.  25 

pyoktanin  in  treatment  of,  vi.  817 

recurrence  of.  vii.  905 

retroperitcmeal.  vi.  571,  960 

structure  of.  vii.  904 

subungual,  vi.  93 
Tunbrid^  Wells,  viii.  701 
Tun^,  it  828 
Tunpay,  ii.  828 
Tunica  granulosa,  vi.  451 

vaginalis,  iv.  326 
Tuning  forks,  iii.  661 
Tunnel  work,  harmful  conditions 

in.  vi.  322 
Tunnelling,  dangers  of,  vii.  909 
Turacin,  iii.  225 
Turbinate  body,  vi.  105 
Turkey,  Pharmacopa'ia  in,  vi.  586 
Turmeric,  iii.  389 
Tumera  diffusa,  iii.  852 
Turnip,  Indian,  vii.  918 

wild.  vii.  913 
Turntable,    for    mounting    speci- 
mens, iv.  727 
Turpentine,  vii.  918 

as  an  anthelmintic,  i.  862 

as  an  antidote,  i.  372 

oil  of.  as  a  diuretic,  iii.  547 
as  an  expectorant,  iv.  51 
Turpetb  mineral,  v.  754 

r(M>t.  falFe,  viii.  1 
Tuscan  Springs,  vii.  914 
Tuscarora  Litiiia  Spring,  vii.  914 
Tussilago  farfara,  iii.  225 
Tussol,  vii.  914 
Twins,  placenta  in,  vi.  649 
Twisting  tongs,  viii.  173 
Tydeus  molestus,  i.  435 
Tylophora  asthmatica,  i.  565 
Tylosis,  ii.  557 

palm:e,  v.  304 

planta*.  v.  304;  and  see  Kcrato- 
(fenna  jialmtwe  et  jtlantarc 
Tympanic  cavity,  foreign  bodies 
in.  iii.  64s 

measurements  of,  viii.  240 
Tympanic  membrane,  i.  616 

abscess  of.  iii.  625 

altemti<ms  in,  due  to  disease,  iii. 
621 

anatomv  of.  iii.  5H0 

appearance  of,  in  inflammation, 
iii.  588 

bl(K>(l -vessels  of,  iii.  584 

calcification  of.  iii.  623 

chole.««teatoma  of,  iii.  629 

color  of,  iii.  5.so.  622 

depre.<wion  of,  iii.  624 

folds  of.  iii.  5H1 

incision  of.  iii.  670 

inclinatitm  of.  iii.  581 

in  health   and  di.sease,  iii.   622; 
023 

**kneeingof,"iii.  624 

opacitv  of.  iii.  623 

operations  upon,  iii.  670 

paracentesis  of,  iii.  670 
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Tympanl*  membrane. 
Urine. 

GENERAL  INDEX. 

Tympanic     membrane,     perfora- 

TyroglyphinsB, i.  488 

Ulcer,  ulceration,  spreading. 

ViL 

tions  of.  iii.  626.  688 

Tyroglyphus  infestans,  i.  484 

942 

retraction  of,  iii.  624 

longior,  i.  488,  484 

symptoms  and  course,  viL  941 

rupture  of,  iii.  625 

siro,  i.  484 

syphilitic,  vii.  944 

special  properties  of,  i.  618 

Tyrosin,  i.  68 ;  vi.  788 

treatment,  vii.  946 

thickening  of,  iii.  624 

in  the  urine,  viii.  60 

tropical,  vii.  944 

Toynbee's  artificial,  iii.  680 

Tyrotoxicon,  iv.  188;  vi.  791 

tuberculous,  vii.  945 

ulcer  of,  iii.  625 

in  milk,  v.  884 

typhoid,  V.  182 

Tympanites,  aspiration  in,  i.  581 

Tyrotoxismus,  iv.  189 

varicose,  vii.  948 

in  diarrhoea,  iii.  489 

varieties,  vii.  986 

Tympanitic  resonance,  ii.  816 

Udder,    diseased,   a    cause    of   un- 

weak,  vii.  942 

Tympanum,  i.  616 

healthv  milk,  v.  885 
Udransky's  test  for  bile  acids,  viii. 

Ulerjrthema  ophryogenes,  v. 

807 

TyncUklization,  i.  686 

Ulmus,  iii.  786 

^^rndall's    fractional    steriliza- 

50 

americana,  iii.  786 

tion,  viii.  880 

XTkiah  Vichy  Springs,  vii.  986 

campestris.  iii.  787 

Typhoid  fever,  vii.  914.  951 

Ulcer,  ulceration,  vii.  986 

fulva,  iii.  786 

among  troops,  ii.  598 

acute  traumatic,  vii.  941 

Ulna,  dislocation  of,  iii.  521 

antipyretics  in,  vii.  925 

amputation  in.  i.  287 

fractures  of,  iv.  262 

bacillus  of.  i.  697 

Annam,  vii.  944 

Ulnar  artery,  anomalies  of,  i.  580 

bacteriological  diagnosis  of, 

viii. 

annular,  vii.  942 

compression  of,  i.  587 

442,  702 

callous,  vii.  948 

Ulnaris  quinti  muscle,  vi.  54 

bacteriology  of,  viii.  701 

chronic,  vii.  942 

Ulno-carpus  muscle,  vi.  54 

bilious,  vi.  884 

cleansing   and  sterilization    of, 

Ultzmann's  syringe,  iv.  402; 

vi 

Brand  bath  in,  iv.  791 

vii.  947 

761 

cold  in.  iii.  195 

complications  and  sequelae,  vii. 

UmbellifersB,  viii.  1 

complications  and  sequelae, 

vii. 

946 

poisonous  plants  of,  vi.  695 

926 

congested,  vii.  948 

Uml>elliferon,  iv.  288 

convalescence,  vii.  928 

croupous,  vii.  942 

Umbilical  cord,  vi.  648;  viii.  1 

course  of,  vii.  918 

diabetic,  vii.  944 

at  birth,  viii.  2 

death  rate  in,  vii.  951 ;  viii.  254 

differential  diagnosis,  vii.  946 

blood-vessels,  viii.  4 

diagnosed    from    cerebrospinal 

dracuncular,  vii.  944 

coverings  of,  viii.  8 
embryology,  viii.  1 

meningitis,  ii.  776 

epitheliomatous.  vii.  945 

from  yellow  fever,  viii. 

595 

erethistic,  vii.  943 

lymphatics,  viii.  5 
Wharton's  jelly,  viii.  3 

diagnosis,  vii.  920 

etiology,  vii.  987 

diarrhoea  in,  iii.  440 

exciting  causes,  vii.  988 

Umbilical  hemorrhage,  vi.  280 

diet  in,  iii.  462 ;  vii.  928 

exuberant,  vii.  942 

Umbilical  veins,  anomalies  of. 

viii. 

disinfectants,  vii.  927 

fungating,  vii.  942,  946 

208 

due  to  milk,  v.  887 

Gaboon,  vii.  944 

Umbilical  vesicle,  viii.  834; 

and 

exciting  causes,  vii.  916 

gastric,  vii.  510 

see  Yolk  me 

followed  by  blindness,  ii.  12 

gouty,  vii.  944 

UmbUicus,  viii.  8 

by  gall-stones,  iii.  280 

granulating,  vii.  942 

hernia  of,  iv.  679;  viii.  6 

history,  vii.  914 

healing,  vii.  942 

inflammations  of.  viii.  6 

how  to  avoid,  in  camp,  v.  813 

indolent,  vii.  942 

malformations  of,  viii.  5 

in  the  new-born,  vi.  278 

inflammation  in.  v.  11 

surgical  affections  of,  viii.  5 

kyphosis  resulting  from,  v.  878 

intestinal,  iii.  832 

tumors  of,  viii.  6 

leucocytes  in,  v.  498 

irritable,  vii.  948 

Umbo  of  tympanic  membrane. 

•  •• 

UL 

ophtlmhno-reaction  in,  viii. 

590 

malignant,  vii.  945 

581 

parotitis  following,  vi.  512 

non-specific,  vii.  941 

Unaka  Springs,  viii.  6 

pathology,  vii.  920 

oedematous,  vii.  942 

Uncinaria,  vi.  220 

pharyngitis  in,  vi.  598 

of  the  auricle,  iii.  607 

americana,  vi.  221 

predisposing  causes,  vii.  915 

of  the  cervix  uteri,  viii.  68 

ditTerentiated      from      strongy- 

serum  diagnosis  in,  vii.  132 

tuberculous,  viii.  68 

loides,  iv.  210 

therapy  in,  vii.  138 

of  the  cornea,  iii.  283,  287 

duodenalis,  vi.  220,  221 

treat  mm t,  vii.  928 

of  the  larynx,  v.  448 

Uncinariasis,  vi.  220 

Widals  serum  test,  viii.  445, 

702 

of  the  mucous  surfaces,  vii.  946 

Uncinariosis,  vi.  220 

Typhoid  spine,  vii.  388 

of  the  oesopliagus,  vi.  342 

Undershirts,  military,  v.  795 

Typho-malarial  fever,  vii.  928 

of  the  stomach,  vii.  510 

Underwood  Spring,  viii.  6 

Typhomania,  v.  80;  and  see  Insan- 

of  the  tongue,  vii.  798 

Undulant  fever,  v.  685 

ity,  rtnifnsioiud 

of  the  tympanic  membrane,  iii. 

Unguis  incarnatus,  vi.  98 

Typhotoxin,  ptomaYn,  vi.  790 

625 

Uniceptor,  viii.  471 

Typhus  fever,  vii.  930 

pathology,  vii.  940 

Unicorn  root,  i.  170 

among  troops,  ii.  GOO 

Pendjeli,  vii.  944 

Union,  delayed,  after  fracture. 

iv. 

defniition,  vii.  930 

peptic,  vii.  510 

252,  2.58 

diagnosis,  vii.  93.") 

perforating,  v.  182;  vii.  510,  948 

faulty,  after  fracture,  iv.  252. 

258 

etioloirv.  vii.  931 

of  foot,  vi.  557 

United  States,  food  and  drug  adul- 

history, vii.  930 

phagedenic,  vii.  942 

teration  in.  iv.  107 

in  new-born.  vi.  278 

predisposing  causes,  vii.  987 

epidemics  of    3'ellow   fever 

in, 

mod(s  of  conveyanre  of,  vii. 

931 

raw,  vii.  942 

viii.  588 

mor])i(l  anatomy,  vii.  932 

rectal,  i.  395 

Phannacopopia  of,  vi.  586 

parotitis  following,  vi.  512 

rodent,  vii.  946 

prevalence  of   vellow  fever 

in. 

prognosis,  vii.  935 

round,  of  (i'SO])hagus,  vi.  842 

viii.  586 

proi)hyl;ixis.  vii.  935 

of  stomach,  vii.  510 

Upper     extremity,     muscles 

of, 

quarantine  in,  vi.  825 

routine  treatment  of,  vii.  950 

anomalies  of,  vi.  48 

sinking,  ii.  767 

scirrhous,  vii.  946 

Upper  Bed  Boiling  Springs,  ^ 

viii. 

sym])toniatology.  vii.  932 

scorbutic,  vii.  944 

6 

tn'ainient.  vii.  935 

serpiginous,  vii.  945 

Upper  Soda  Springs,  viii.  7 

Tyratol,  vii    7rM 

slou/:liing.  vii.  942 

Ura,  v.  153 

Tyrian  purple,  iii.  225 

specific,  vii.  944,  947 

Urachus,  persistent,  viii.  6 
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Tympanic  membrane* 
Urine. 

TTrsBmis,  i.  645 ;  v.  334 

Urethra,   female,   diseases  and  in- 

Urinary bladder,  extirpation  of, 

diarrhcra  in,  iii.  440 

juries  of,  i.  765 

viii.  io 

diet  in.  iii.  460 

dislocation  of,  i.  766 

after-treatment,  viii.  27 

drowsiDcss  in,  iii.  560 

eversion  of,  i.  766 

indications,  viii.  25 

erythema  of,  iv.  7 

ex tro version   of    bladder 

management  of  the  ureters,  viiL 

headaclie  in,  iv.  547 

through,  i.  767 

26 

treatment  of,  viii.  7 

foreign  iKjdies  in,  i.  768 

results,  viii.  27 

VrsLgogti  ipecacuanlia,  v.  210 
Ural,  viii.  11 

hypertrophy  of,  i.  768 

technique,  viii.  26 

stricture,  i.  767 

Urinary  calculi,  iii.  232 

Uralium,  viii.  11 

tumors  of,  i.  770 

casts,  viii.  58 

Uranium,  viii.  549 

foreign  bodies  in,  viii.  17 

Urinary  organs,  diseases  of,  elec- 

acetate, viii.  11 

inflammation  of,   viii.   17;  and 

tro  thenipeu  tics  in,  iii.  765 

nitrate,  viii.  11 

see  Urethritis 

lymphatics  of,  v.  687 

radiators  of,  viii.  549 

injuries  of,  i.  771 

Urinarjr  sedatives,  viii.  27 
sediments,  viii.  56 

Urates,  as  basis  of  calculi,  iii.  234 

and  diseast»s  of  the,  viii.  15 

deposit  of,  iii.  396 

irrigation  of,  viii.  18 

segregation,  viii.  704 

Urea,  viii.  33 

lymphatics  of,  v.  635 

Urine,  v.  318;  vii.  100;  viii.  28 

decomposition  of,  by  bacteria,  i. 

male,  iv.  322 

acetone  in,  viii.  49 
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malformation  of,  vii.  709 

acidity  of,  iii.  238 

excretion  of,  viii.  33 

medication  of,  v.  733 

action  of  copaiba  on,  iii.  278 

formaldehyde,  iv.  246 

myoma  of,  vi.  76 

albumin  in,  viii.  30 

formation  of,  in  body,  v.  771 

operations  on,  preparations  for, 

albumose  in.  viii.  32 

in  the  urine,  v.  318 

viii.  23 

alloxuric  bases  in,  viii.  36 

estimation  of,  viii.  34 

ratio  of  size,  to  that  of  penis,  ii. 

ammonia  in,  viii.  56 

Uredinales,  iv.  282 

748 

bases  in,  viii.  55 

Uresin,  viii.  11 

removal  of  bodies,  growths,  etc.. 

behavior  toward  polarized  light, 

Ureteritis,  viii.  12 

through,  i.  769 

viii.  29 

Uretero-vaginal  fistula,  viii.  168 

rupture  of,  viii.  15 

Bence-Jones'  albumin  in,  viii.  82 

Ureters,  absence  of,  viii.  11 

stricture  of,  viii.  20 

beta-oxybutyric  acid  in,  viii.  4& 
bile  acids  in,  viii.  50 

anatomy  of,  viii.  13 

complications,  viii.  25 

atresia  of,  viii.  11 

diagnosis,  viii.  21 

pigments  in,  viii.  50 

catheterismof  tlie,  v.  335;  viii.  708 

loc^ition  of,  viii.  21 

blood  corpuscles  in,  viii.  56 

development  of,  v.  315 

pathology,  viii.  20 

pigment  in,  viii.  82 

double,  viii.  11 

prognosis,  viii.  25 

calcium  in,  viii.  56 

examination   of,  by  cystoscope, 

results,  viii.  25 

carbonate  crystals  in,  viii.  59 

iii.  347;  viii.  705 

symptoms,  viii.  21 

oxalate  crystals  in,  viii.  59 

foreign  bodies  in,  viii.  12 

treatment,  viii.  22 

sulphate  crystals  in,  viii.  69 

grafting  of,  to  bowel,  viii.  26 

varieties,  viii.  20.  21 

carbamic  acid  in.  viii.  88 

implantation  of,  viii.  14 

Urethral  injections,  iv.  400 

carboliydrates  in.  viii.  88 

inflammali(m    of,    viii.    11,   14; 

svringe,  iv.  400 

carbonates  in.  viii.  55 

and  see  Ureteritis 

Urettritis,  viii.  17 

chemical  examination  of,  viii.  30 

lymphatics  of,  v.  637 

chancroidal,  viii.  20 

chlorides  in.  viii.  52 

malformations  of,  vii.  708;  viii. 

chronic,  viii.  19 

cholesterin  in,  viii.  62 

11 

circumscribed,  i.  772 

color,  viii.  29 

measurement  of.  viii.  239 

diagnosis  of,  i.  776 

composition  of,  v.  317 

methods  of  reuniting  cut  ends, 

gonorrheal,  i.  771;  viii.  17 

conjugate  sulphates  in,  viii.  68 

after  resection,  viii.  14 

Cowperitis  in,  iii.  306 

cryoscopy,  viii.  30. 

obstruction  of,  viii.  11,  14 

posterior,  iv.  401 

cystin  in,  viii.  54,  60 

palpation  of.  i.  778 

simple,  viii.  19 

dextrin  in,  viii.  43 

pathology  of,  viii.  11 

syphilitic,  viii.  20 

diacetic  acid  in,  viii.  49 

relaticms  of,  viii.  14 

varieties,  viii.  17 

diamins  in,  viii.  33 

stenosis  of,  viii.  11 

Urethrocele,  i.  766;  viii.  158 

effect  of  benzoic  acid  on,  i.  744 

surgery  of,  viii.  13 
syphilis  of,  viii.  12 

Urethrometer,  Otis',  iv.  402 

electric  conductivity  of,  viii.  30 

Urethroscope,  iv.  403 

enzymes  in,  viii.  52 

torsion  of,  viii.  1 1 

Urethroscopy,  i.  778 

epithelium  in,  viii.  57 

traumatism  of,  viii.  13 

Urethrotome,  viii.  23 

examination    of,   during    preg- 

tuberculosis of,  viii.  12 

Urethrotomy,  viii.  23 

nancy,  iv.  344;  v.  380 

tumors  of,  viii.  18 

external,  viii.  23 

from  each  kidney,  viii.  704 

Urethane,  vi.  827;  viii.  15 

internal,  viii.  28 

in  life  insurance,  v.  612 

ethylic,  viii.  15 

Urethro- vaginal  fistula,  viii.  168 

excretion  of,  v.  816 

thymol,  vii.  766 

Urethylane,  v.  782 

extravasation  of,  vi.  612 

Urethra,  anatomy  of,  ii.   747;  iv. 

Ureinea  maritima,  vii.  434 

fat  in,  viii.  51 

322;  viii.  15 

Uric  acid,  i.  69 

fibrin  in,  viii.  32 

atresia  of,  i.  004 

calculi,  iii.  233 

fluorescence,  viii.  29 

calibration  and  dilatation  of  ori- 

deposit, iii.  396 

freezing  point  of,  viii.  80 

fice  of,  i.  782 

diathesis,  piperazin  in,  vi.  638 

fructose  in,  viii.  42 

carimcle  of,  i.  770 

formation  of,  in  body,  v.  772 

globulin  in.  viii.  31 

cathet(Mism  of,  ii.  739 

infarction,  iv.  868 

glucose,  viii.  39 

chancroid  of,  i.  770 

in  the  new-bom,  vi.  281 

lijematoporpliyrin  in,  viii.  51 

constrictions  and  dilatations  of, 

in  the  urine,  v.  318;  viii.  85 

hiemoglobin  in.  viii.  32 

ii.  749 

significance  of  excess  of.  v. 

histon  in,  viii.  33 

dilatation  of,  viii.  22 

1  i«> 

hydrofluoric  acid  in.  viii.  58 

dimensions  of,  ii.  748 

Uricacideemia,  diet  in,  iii.  463 

hydrogen  peroxide  in,  viii.  55 

female,  acfjuired  deformities  of. 

Uricidin,  viii.  25 

hydroquinone  in,  viii.  44 

i.  705 

Urinals,  iv.  763 

in  amvloid  kidney,  v.  821 
in  childhood,  ii.  831 

atrophy  of.  i.  768 

in  school  buildings,  vii.  71 

contmrti(m  of,  i.  767 

Urina  potus,  viii.  28 

in  chorea,  iii.  42 

dilatation  of,  i.  766 

Urinary  ash,  viii.  52 

in  chronic  prostatitis,  vi.  759 
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Talerlanates. 

XTrine,  iDContinence  of,  in  cystitis, 

Urine,  spermatozoa  in.  viii.  57 

Uterus  biforis,  viii.  78 

ii.  777 

sulphureted  hv'drogen  in,  viii. 

bilocularis,  viii.  76 

in  uretliritis,  i.  777 

54 

cancer  of,  viii.  89 

in  cystitis,  i.  794 

sulphuric  acid  in,  viii.  58 

cervix,  abnormal    plication   of 

indican  in,  viii.  44 

total  sulphates  in,  viii.  58 

cavity  of.  viii.  78 

indoxyl  in.  viii.  44 

transparency,  viii.  80 

abrasions  of,  viii.  69 

in  gout,  iv.  406 

in  insanity,  v.  89,  54 

tyrosin  in,  viii.  60 

absence  of,  viii.  78 

urea  in,  viii.  88 

adeno-carcinoma  of,  viii  88, 

in  nephritis,  v.  884,  889,  841 

uric  acid  in,  viii.  85 

89 

inorganic  constituents  of,  viii.  52 

crystals  in,  viii.  58 

affections  of,  viii.  64 

inosite  in,  viii.  52 

urobilin  in,  viii.  50 

amputation  of,  viii.  67 

in  passive  congestion  of  kidney, 

xanthin  bases  in,  viii.  86 

atresia  of,  viii.  68 

V.  822 

Uriniferous  tubules,  v.  810 

atrophy  of,  viii.  64,  78 

in  renal  tumor,  v.  327 

Urisolvin,  viii.  60 

cancer  of,  viii.  87 

in  urethritis,  i.  777 

liming,  V.  134 

chancre  of.  viii.  68 

iron  in,  viii.  5<$ 

Urobilin  in  urine,  viii.  50 

chancroid  of,  viii.  68 

kreatinin  in,  viii.  87 

Urobilinuria,  viii.  50 

cysts  of,  iii.  851 

lactic  acid  in,  viii.  48 

hiematogenous,  viii.  51 

dilatation  of,  viii.  69 

laiose  in,  viii.  42 

Urogenital    development,    chro- 
nology of,  iv.  321 

discission  of,  viii.  69 

leucin  in,  viii.  60 

divulsion  of,  viii.  69 

levulose  in,  viii.  42 

Urogenitcd  organs,  malformations 

erosions  of,  viii.  88 

magnesium  in,  viii.  56 

of,  vii.  707 

hypertrophy  of,  viii."  66 

melanin  in,  viii.  51 

Urogenital  system,  representation 

laceration  of,  viii.  69 

methcemoglobin  in,  viii.  32 

of.  iv.  319 

laceration  of,  a  cause  of  sub- 

mucin in,  viii.  31 

Uroleucinic  acid  in  urine,  viii.  47 

involution,  viii.  108 

neutral  sulphur  in,  viii.  54 

Urometer,  viii.  29 

sarcoma  of,  viii.  94 

nitrates  in,  viii.  55 

Uronephrosis,  v.  357;  and  see  Ily- 

stenosis  of,  viii.  68 

nitrites  in,  viii.  55 

drfniep^iromg 

traumatic  affections  of,  viii. 

nitrogenous  equilibrium,  viii.  88 

Uropherin,  viii.  60 

69 

nuclein  bases  in,  viii.  86 

benzoate,  viii.  60 

tuberculosis  of.  viii.  106 

nucleo-histon  in,  viii.  88 

Urosin,  viii.  60 

tuberculous    ulceration    of. 

odor,  viii.  30 

Urostealith  calculi,  iii.  285 

viii.  68 

optical  properties  of,  viii.  29 

Urotoxic  coefl&cients,  i.  645 

ulceration  of,  viii.  68 

organic  constituents  of,  viii.  80 

Urotropin,  iv.  246;  viii.  60 

wounds  of,  viii.  69 

overflow  of,  in  cystitis,  i.  777 

Urticaria,  viii.  60 

changes   in,    caused    by    preg- 

oxalic acid  in,  viii.  88 

bullosa,  viii.  61 

nancy,  iv.  888 

oxaluric  acid  in,  viii.  88 

caused  by  drugs,  iii.  422 

congenital     malformations    of, 

parasites  in,  vi.  501 

diagnosed  from  eczema,  iii.  714 

viii.  72 

pentoses  in,  vi.  550 

factitia,  viii.  61 

congenitally  displaced,  viii.  78 

peptones  in,  viii.  82 

gigas,  viii.  61 

cystadenoma  of,  iii.  844 

phosphate  crystals  in,  viii.  59 

ha?morrhagica,  viii.  61 

cvstomyoma  of,  vi.  76 

phosphates  in,  viii.  55 

of  the  pharynx,  vi.  951 

cysts  of,  iii.  351 ;  viii.  98 

phosphoric  acid  in,  viii.  55 

papulosa,  viii.  61 

deficient  development  of,  viii.  77 

physical  properties  of,  viii.  28 

perstans,  viii.  61 

development  of.  viii.  72 

pigments  in,  viii.  50 

pigmentosa,  viii.  63 

didelphys,  viii.  76 

poisonous,  i.  645 

Uru^ajr,  Pharmacopoeia  in,  vi.  586 
Ustilaginales,  iv.  282 

diductus,  viii.  76 

potassium  in,  viii.  55 

displacements  of,  viii.  78 

preformed  sulphates  in,  viii.  54 

Ustilago,  viii.  64 

in  pregnancy,  iv.  347 

ptomaYns  in.  viii.  o2 

maydis,  viii.  64 

menorrhagia  in,  v.  741 

purin  bodies  in.  viii.  35 

Utah,    rcciuiremcnts     for    medical 

shortening    of    utero-sacral 

quantity  of.  viii.  28 

practice  in,  iv.  48 

ligaments  for,  viii.  85 

reaction  of,  viii.  29 

Utah  Hot  Springs,  viii.  64 

double,  viii.  76 

retention  of.  viii.  486 

Utah  Warm  Springs,  viii.  64 

double-mouthed,  viii.  78 

aspinition  in,  i.  580 

Uterine  bruit,  iv.  342 

duplex  soparatus.  viii.  76 

in  cystitis,  i.  777 

disorders,  cause  of  headache,  iv. 

effects  of  anaesthetics  upon,  v. 

in  urethritis,  i.  777 

549 

388 

secretion  of,  conditions  modify- 

moles, iii.  803 

examination  of,  iv.  459 

ing,  iii.  543 

plexus,  vii.  579 

faulty  development  of,  viii.  77 

effect  of  cocaine  on,  iii.  158 

probe,  iv.  465 

fibromyoma  of,  viii.  96 

effect   of    starvation   upon, 

souffle,  iv.  342 

fixation  of,  viii.  84 

vii.  442 

Utero-sacral  ligaments,  shorten- 

hernia of,  viii.  78,  86 

influence  of  nervous  system 

ing  of,  viii.  85 

during  pregnancy,  iv.  849 

on,  vii.  100 

Uterus,  vii.  157;  and  seo  Sexual  or- 

hypoplasia  of.  viii.  77 

influence     of     sympathetic 

(jit UM,  female,  and  GeMation 

incarceration  of,  in  pregnancy. 

system  on,  vii.  584 

abnormal  communications  with. 

iv.  348 

sediments  in,  viii.  56 

viii.  78 

infantile,  viii.  77 

serum  albumin  in,  viii.  30 

absence  of,  viii.  72 

inversion  of,  viii.  85 

signs  of  (iisturi)ances  of  metab- 

adenoma of.  i.  112 

involution,    subinvolution,   and 

olism  in,  V.  775 

adenoniyoma  of,  viii.  98 

superinvolution  of,  viii.  98 

8ilic4ites  in,  viii.  .m 

anatomy  of.  vii.  157 

lateral  displacements  of,  in  preg- 

silicic acid  in.  viii.  55 

anteflexion,  viii.  80 

nancy,  iv.  348 

skatol  in.  viii.  45 

anterior  displacements  in  preg- 

leiomy(mia of,  vi.  75 

skaloxyl  in.  viii.  45 

nancy,  iv.  348 

lymphatics  of,  v.  637 

sodium  in.  viii.  55 

anvil-shaped,  viii.  75 

malformation  of,  vii.  709 

solids    excreted    in.    relation    to 

atresia  of.  i    604 

malignant  tumors  of.  viii.  86 

specific  gravity,  viii.  29 

atropliy  of.  viii.  64 

meiiication  of,  v.  784 

specific  gravity  of,  viii.  28 

benign  tumors  of,  viii.  96 

movements    of,  effect    of  sym- 

spectrum, viii.  30 

biconiis,  viii.  74 

pathetic  system  upon,  viL  587 
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Uterus,  myoma  of,  vi.  75 ;  viii.  96 

nerves  of,  vii.  679 

non-malignant  tumors  of,  viii. 
96 

obliquity  of,  viii.  77 

one-homed,  viii.  73 

partial  inversion  of,  viii.  85 

polypus  of,  viii.  86 

premature  development  of,  viii. 
78 

procidentia  of,  viii.  83 

prolapse  of,  viii.  88 

in  pregnancy,  iv.  848 

retroversion  and  retroflexion  of, 
viii.  80 
and  retroflexion  of,  in  preg- 
nancy, iv.  347 

rhabdomyoma  of,  viii.  98 

rudimentary,  viii.  72 

sarcoma  of.  viii.  94 

septus,  viii.  76 

duplex,  viii.  76 

subinvolution  of.  viii.  100 

subseptus,  viii.  76 

superinvolution  of.  viii.  104 

suspension  of.  viii.  84 

tuberculosis  of,  viii.  104 

tumors  of,  i.  36 

diagnosed  from  ovarian  tu- 
mors, vi.  438 

two-chambered.  viiL  76 

two-homed,  viii.  74 

unicornis,  viii.  73 

with  atrophied  second  horn, 
viii.  74 

vaginal  fixation  of.  viii.  85 
Utricle  or  utriculus,  i.  621 
Uva  passa,  iv.  413 

ursi.  i.  738 
Uveitis,  malignant,  vii.  591 

svmpathetic,  vii.  591 
Uvula,  viii.  107 

abscission  of,  viii.  108 

absence  of,  viii.  109 

amputation  of,  viii.  108 

a.«»ymmetry  of,  viii.  109 

bifurcation  of.  viii.  109 

diseases  of,  viii.  107 

elongation  of,  viii.  109 

inflammation  of.  viii.  107 

malforn»>ition<i  of.  viii.  109 

neurr'fsts  *'f.  viii.  Ill 

paralysi-i  «.f   viii.  Ill 

relaxM.  viii.  VPi 

syphiliit  fif.  viii.  109 

tumor«  ff.  viii.  109 
Uvula  of  the  cerebeUum,  ii  155 
Uvula  vesicsB,  vi.  757 
Uvulitis,  viii.   lf/7 

a/iit^  fratarrhal.  viii.  107 

chronic  <^ararTbal.  viii.  108 

ph\*i iizTirr.fn*,  viii,  107 
Uvulotomy.  viii.  lOTJ 


VHi-ritr'A.  vi.  701 
Tulj-^ri'.  vi    7'»I 
Vaccinating  table,  viii.  139 
Vaccination,  . i:    j-'il.  viii.  ill 
age     a-,     '^ir^ii     r'-vvfination 
a;.'  ;.  i  :.■*:  f-rrformed.  viii. 


!>i 


f  r  pr.rr.  1.*%'    vi;:.  117 
all<et*-l   ::.' r*^***-*!   ;:'-r.*:raI  death 
ri%-   rr^iiitis::  from,   viii 

iiT-^^.*^!   iiabilitv  u»  othf-r 
:i^-fA.*eA  c^tiM:A   by,   viii. 


Vaccination,  alleged  inefflcacy  of, 
viii.  150 
amount  of     lymph    obtainable 

from  one  heifer,  viii.  137 
and  smallpox,  comparative  pro- 
tection afforded  by,  viii.  133 
animal,  viii.  134 
asepsis  in,  viii.  118 
auto -vaccination,  viii.  117 
bovine,  viii.  133 

advantages  of,  viii.  136 
collection    of   lymph,    viii. 

140 
region  to  be  selected  for  in- 
oculation, viii.  139 
scarificator  for,  viii.  119 
technique  of,  viii.  138 
by  puncture,  viii.  118 
by  scarification,  viii.  118 
by  scraping,  viii.  118 
capillary  tubes,  viii.  142 
care  of  mstruments,  viii.  119 
circumstances  calling  for  imme- 
diate, viii.  119 
colhfction  of  lymph,   viii.  140, 

143 
compulsory,  viii.  127 
contested  points  in  relation  to, 

viii.  129 
cmsts.  viii.  141 

degeneration  of  vaccine,  viii.  138 
develfipment  of  the  vesicle,  viii. 

140 
disinfection  in.  viii.  118 
displac*ement  of  mortality  as  an 

argument  against,  viii.' 150 
dry  lymph  in  crusts,  viii.  141 
in  ivorj-  points,  viii.  141 
in  powder,  viii.  142 
duration  of  protective  i>ower  of, 

vii.  133 
effect  of  climate,  viii.  116 

upf>n  the  age  distribution  of 
the  mortality  frr>m  small- 
pf>x,  viii.  130 
extent  to  which  it  is  now  prac- 

t\sci\,  viii.  119 
for  influenza,  v.  17 
glycerinate<l  lymph,  viii,  142 
hf^lth  of  individual,  as  affecting. 

viii.  118 
history-  of,  viii.  112 
instmmentft  emploved.  viii.  119 
in4u<)^:eptibinty  to.' viii.  117 
investigations'  nFrlatire  to,   viii. 
146 ;  and  see  Vtuxinia,  bacUri- 
fAffgy  of 
ivory  \^>m\A,  viii.  119 
lancet,  viii.  119 

laws  of  different  countries  rela- 
tive to.  viii,  147 
of  the  United  States  relative 
to,  viii.  14>* 
legal  definition  of.  viii.  Ill 
meth^irlH  of.  viii.  117 
moi^t  iymph.  viii.  142 
nec*^*sTitv  for  revaccinatioD,  viiL 

117 
n*^!!*-^.  viii,  119 
obje^.tion%  against,  viii.  149 
opp<isirion  XHk  viii.  150 
prot^Mon  thrr>rigb.  viii.  121.  133 
r^:var:r ir.aiion.  viii.  116 
syAX\f»VJ:^  of  rf^ulrs.  riii.  120 
I  Vhc\\xi\^\\\.*-  tti,  viii.  117 

vvxir»;/.*u:on.  viii.  117 
Vaccine,  tA^  v-rial.  viii.  'S^t 
\         degrcterbaon  of,  viii.  1^^ 


Vaccine,  government  production  of, 
viii.  138 

lymph,  efficiency  of,  viii.  140 
preparation  of,  viii,  140 

scarifier,  viii.  119 

therapy,  viii.  590 

vesicles,  measurement  of,  viii.  119 
Vaccinia,  iii.  307:  viii.  112 

bacteriology  of,  viii.  144 

constitutional    symptoms,    viiL 
113 

distribution,  viii.  112 

incubation,  viii.  113 

irregular  forms,  viii.  115 

mrKiific^l,  viii.  115 

phenomena  of,  in  cow,  viii.  112 
in  man,  viii.  115 

relation  of.  to  variola,  viii.  118 

spurious  eruptions,  viii  118 
Vaccinization,  viii.  117 
Vacuolar  degeneration  of  the  neu- 
rones, vi.  262 
Vacuoles,  ii.  761 
Vacuum    method   of    ventilating 

shiim.  vi.  157 
Vagina,  at>sence  of,  viii.  153 

anatomy  of,  vii.  164 

atresia  of.  i.  604;  viii.  154 

cancer  of,  ii.  64^1 

congenital     malformations     of, 
viii.  LW 

cysts  of.  iii.  351 ;  viii.  158 

development  of,  viii.  158 

diseases  of.  viii.  158 

dividwl.  viii.  157 

duplex,  viii.  157 

faulty  communication  of,  with 
other  caviti<;s.  viii.  157 

fistulff;  of,  viii.  168 

infantile,  viii.  158 

inflammation  of,  viii.  68;  and  see 
Vatjiuitin 

inversions  of  m\\vjtm%  membrane 
of,  viii.  157 

lylnpliatics  of,  v.  637 

malformation  of.  vii,  709 

measurements  of,  viii.  289 

meriiration  of.  v.  IHA 

mrjflifirsitions  of.  in  pregnancy, 
iv.  $M0 

stenrj*HiA  of.  viii,  156 

subinvolution  of,  viii,  104 

syphilitic  Xiawm  of.  vii,  626 

tam^Kming.  viii.  177 

tuU-rr-olffsis  of,  viii.  U>4 
Vaginal  touch,  iv.  342 
Vaginismus,  viii.  179 
Vaginitis,  viii.  163 

in  children,  viii.  168 

in  tiie  marrierJ.  viii.  164 

in  tiie  unmarriefi,  viii,  164 

senik',   leucorrlirf^   accr>mpaoj- 
injf.  V.  496 

^fi*-ciflc.  viii.  166 

serve,  iii.  318;  v.  20 

artion  tA\  rr-^piration,  vi,  902 
Valentine*s  apparatus  for  irriat' 
in  fir  tti«^  urethra  and  bbdder, 
viii.  19 

knife,  iv.  712 
Valerian,  viii.  1%0 

Arri^ri/3fcn.  iii,  840 

a^  an  i&n!»fia.Ym/idic.  L  Zff7 
Valeriana  oflJcinaliSy  vfii  180 
Valerianates,  viii,  1^51 

of  ir.n.  V.  227 

of  fiuir*;ne.  iii.  Vp 

of  zinc.  viii.  38$P 
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▼alerianic  acid,  viii.  181 

as  a  germicide,  iv.  887 
Valeric  acid,  viii.  181 
Valeridin,  vii.  105 ;  viii.  181 ;  and 

see  Sedatin 
Valerin,  viii.  181 
Valerine,  i.  267 
VaUdol,  viii.  181 
Valise,  obstetric,  contents  of,  v. 

884 
Vallet's  ferruginous  pills,  v.  228 
Valsalva,  aneurism  of,  i.  348 

sinuses  of,  i.  406 
Valsalva's  method  of  examining 
tlie  middle  ear,  iii.  664 

of  inflating  middle  ear,  iii.  664 
"Value  globiUaire,"  ii.  61 
Valves  of  heart,  location,  iv.  572 

of  Thebesius,  iv.  569 

rupture  of,  iv.  618 
ValvuleB   coxmiventes,     histology 

of,  V.  185 
Valyl,  viii.  711 
Valzin,  iii.  562 

Vance's  eBsthesiometer,  i.  185 
Van  Ermengem's  method  of  stain- 
ing flagella.  viii.  398 
Van  Fleet's  modification  of  Pana's 

operation  for  ptosis,  iv.  121 
Vanilla,  viii.  181 

planifolia,  viii.  181 
Vanillic  aldehyde,  viii.  182 
Vanillin,  viii.  182 

paraphenetidin,  viii.  182 
Vanlair's   modification  of  Flem- 

ming's  hardening  fluid,  iv.  707 
Vaporization  calorimeter,  ii.  561 
Vapors,  offensive,  mitigation  of,  vi. 

883 
Variability,  iv.  639;  viii.  182 

coetticieut  of,  viii.  191 

mc»a8ure  of,  viii.  192 
Variation,  viii.  182 

a  factor  of  organic  evolution,  iv. 
23 

and  chance,  viii.  185 

blastogenic,  viii.  183 

cla.ssiflcation,  viii.  184 

collection  and  tabulation  of  data, 
viii.  188 

correlation  of,  iv.  24;  viii.  194 

evidence  of,  iu  evolution  of  man, 
iv.  89 

homa'otic,  viii.  184 

hoinotypic,  viii.  184 

imlividnal,  viii.  1S4 

measure  of  variability,  viii.  191 

meristi(!,  viii.  184 

normal,  viii.  184 

precision  ol  the  constants,  viii. 
197 

racial,  viii.  184 

skc\vn('s.*4,  viii.  194 

somatogenic,  viii.  183 

substaniivL',  viii.  184 

theoretical  curves,  viii.  192 

wliat,  it  is  not.  viii.  IK? 
Varicella,  ii.  820;  and  see  Chickeu- 

conoides.  ii.  H27 

diagnosed  fn>ni  impetigo,  iv.  847 
globata,  ii.  827 
lenticiilaris.  ii.  827 
pharyngitis  in.  vi.  503 
Varices,  viii.   198,  and  .see  Vnricofw 
reins 
in  pregnancy,  iv.  346 
in  the  upper  extremity,  i.  470 


Varices,  lymphatic,  causes  of,  iii. 
78 
cpsophageal.  vi.  388 
of  urethra,  i.  770 
Varicocele,  vii.  188 
Varicose  tumors  of  vulva,  viii.  168 
Varicose  ulcer,  vii.  948 
Varicose  veins,  viii.  198 
complications,  viii.  199 
diagnosis,  viii.  199 
etiology,  viii.  198 
of  the  leg,  V.  478 
symptoms,  viii.  199 
treatment,  viii.  199 
Variola,  see  Smalljwx 

followed  by  blindness,  ii.  12 
in  the  new-bom,  vi.  278 
relation  of  vaccinia  to,  viii.  118 
Vanx,  v«i.  215 

anastomoticus,  viii.  216 
Vas  deferens,  see   Genital  organSf 

male 
Vasa  vasorum,  i.  408 
Vascular  system,  general  account 

of,  iii.  97 
Vasculitis,  ii.  96 
Vasectomy,  vii.  182 

for  hypertrophy  of  prostate,  vi. 
769 
Vaseline,  vi.  576 
Vaso-motor    centre,  lesions  in,  ii. 
294 
of  heart  and  circulation,  iii. 
117 
inhibition,  v.  24 
reflexes,  iii.  117 
Vaso-motor  nerves,  iii.  115 

effect  on  circulation  of  blood,  iii. 
115 
Vaughan's  ca^,  viii.  434 
Vegetable  foocu,  poisonous,  iv.  189 
Vegetable  organism,  food  of,   i. 

173 
Vegetable  sulphur,  v.  616 
Vegetables,   amount   allowed  sol- 
diers, V.  799 
as  food  for  invalids,  iii.  455 
Vegetation,  effect  of  climate  on,  iii. 

148 
Veins,  actinomycosis  of,  viii.  218 
air  in,  viii.  214 
anomalies  of,  viii.  200,  208 
anterior  jugular,  vi.  196 
anomalies  of,  viii.  203 
surface  markings  of,  vi.  191 
atrophy  of,  viii.  209 
axillary,  anomalies  of,  viii.  204 
azygos,  vii.  751 

anomalies  of,  viii.  205 
basilic,  iv.  239 

anomalies  of,  viii.  204 
callosal,  ii.  257 
carcinoma  of,  viii.  219 
cardiac,  iv.  573 

anomalies  of,  viii.  201 
bruises  of,  viii.  214 
cardinal,  viii.  201 
cavernous  sinus,  viii.  204 
cephalic,  iv.  239 

anomalies  of,  viii.  204 
circular  sinus,  viii.  204 
coronary,  iv.  573 

siniis,    anomalies    of,     viii. 
201 
developmeul  of  the  great,  viii. 

201 
<lilatati(>n  of,  viii.  215 
(lural,  ii.  255 


Veins,  emissary,  of  the  skull,  ii.  263 
erosions  of.  viii.  214 
external  jugular,  vi.  196 

anomalies  of,  viii.  202 

surface  markings  of,  vi.  191 
external  saphenous,  viii.  207 

surface-markings  of,  vi.  191 
facial,  anomalies  of,  viii.  202 

surface  markings  of,  vi.  191 
femoral,  anomalies  of,  viii.  207 
foreign  bodies  in,  viii.  218 
Galen's,  ii.  256 
hepatic,  v.  528 

anomalies  of,  viii.  207 
histology  of  the,  ii.  98 
iliac,  anomalies  of,  viii.  206 
inferior  cava.  vii.  751 

anomalies  of,  viii.  205 
inferior  thyroid,  vi.  196 
inflammation  of,  viii.  210 
innominate,  vii.  751 

anomalies  of,  viii.  202 
internal  iliac,  anomalies  of,  viii. 

206 
internal  jugular,  vi.  196 

anomalies  of,  viii.  208 

surface  marking  of,  vi.  191 
internal  mammary,  anomalies  of, 

viii.  202 
internal    saphenous,    anomalies 

of.  viii.  207 
jugular,  anomalies  of,  viii.  204 
lateral  sinus,  viii.  204 
longitudinal  sinus,  inferior,  viii. 
204 

superior,  viii.  204 
median,  iv.  289 
medidural,  vii.  255,  268 
mesenteric,  blood  of,  ii.  37 
middle  thyroid,   surface  mark- 
ings of,  vi.  191 
myoma  of,  vi.  77 ;  viii.  218 
obstruction  of,  viii.  215 
obturator,  anomalies  of,  viii.  206 
occipital  sinus,  viii.  204 
of  Galen,  ii.  256 
of  the  brain,  ii.  255 
of  the  dii)lol\  ii.  255 
of  the  lower  lind),  anomalies  of, 

viii.  207 
of  the  mamma,  ii.  470 
of  the  neck,  vi.  196 
of  the  portal  system,  anomalies 

of,  viii.  207 
of  the  spleen,  vii.  415 
of  tlie  upper  limb,  anomalies  of, 

viii.  204 
olfactory,  ii.  257 
ophthalmic,  ii.  263 
pathology  of,  viii.  208 
petrosal  sinuses,  viii.  204 
petrosquamous  sinus,  viii.  204 
popliteal,  anomalies  of,  viii.  207 
portal  system  of,  viii.  207 
posterior  vertebral,  viii.  201 
postjugular,  ii.  262 
postperforaut,  ii.  257 
prebasiil,  ii.  267 
precerebral.  ii.  257 
preperforant,  ii.  257 
pulmonarv,   anomalies  of,    viii 

201 
radial,  iv.  239 

anomalies  of,  viii.  204 
renal,  anomalies  of,  viii.  206 
retrograde  changes  in,  viii.  209 
rupture  of,  viii.  214 
saphenous,  v.  478 
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Veins,  Raphenous,  anomalies  of,  viii. 
207 
sarcoma  of,  viii.  219 
sclerotic,  ii.  105 
sinuses  of  tlie  brain,  viii.  208 
spermatic,  iv.  326 

anomalies  of,  viii.  206 
stenosis  of,  viii.  215 
straight  sinus,  viii.  204 
subcerebral,  ii.  257 
subclavian,  vi.  196 

anomalies  of,  viii.  204 
subcornual.  ii.  257 
subcutaneous  ligation  of,   viii. 

200 
subfrontal,  ii.  257 
suboccipital,  ii.  257 
supercerebral,  ii.  255 
superdural,  ii.  255 
superior  cava,  vii.  751 

varieties  of,  viii.  202 
suprarenal,  anomalies   of,   viii. 

206 
suprascapular,      anomalies    of, 

viii.  208 
suture  of.  viii.  452 
Sylvian,  ii.  257 
temporo- maxillary,      anomalies 

of,  viii.  202 
thrombosis  of,  viii.  214 
torcular  Ilerophili,  viii.  203 
transverse  cervical,  anomalies  of, 
viii.  203 
innominate,  viii.  202 
ulnar,  iv.  289 

umbilical,  anomalies  of,  viii.  208 
tumors  of,  viii.  218 
varicose,  viii.  198 
vertebral,  anomalies  of,  viii.  202 
vitelline,  viii.  385 
wounds  of,  viii.  214 
Vein-stones,  viii.  214 
Veldt  sore,  vii.  944 
Vellosine,  iv.  814 
Velpeau's  bandagre,   i.   728,   730; 

iv.  259 
Velum,  ii.  180 
Velum  palati,  viii.  107 
neuroses  of.  viii.  Ill 
paralysis  of,  viii.  Ill 
.syphilis  of,  viii.  110 
Vena  aberrans  of  Verga,  ii.  268 
medilacerata,  ii.  263 
subpetrosa.  ii.  263 
Vena  alba  thoracis,  v.  625,  645 
Vena  cava,  connected  with  pulmo- 
nary veins,  viii.  202 
inferior,  anomalies  of,  viii.  205 
superior,  anomalies  of,  viii.  202 
connected  with   pulmonary 

veins,  viii.  202 
development  of,  viii.  201 
double,  viii.  202 
VensB  cordis  minimsB,  iv.  573 
Venereal  diseases  among  troops, 

ii.  607 
Venereal  sores  of  eyelids,  iv.  117 
Venereal    warts    on  vulva,  viii. 

168 
Venesection,  ii.  71 

in  heart  disease,  iv.  610 
Venezuela,    I'harmacopu'ia  in,  vi. 

586 
Venom,  see  Pow^nous  rrptileA 
Venoms,  haniolysis  by,  viii.  536 
Venous    opening^s    through  the 

skull,  ii.  262 
Venous  pulse,  iii.  102 


Ventilation,  vi.  948;  and  see  Air, 
and  House-tinnitatioii 
imperfect,  as  cause  of  dysentery, 

iii.  567 
in  army  transport  service,  i.  519 
of  Imrracks,  v.  808 
of  houses,  iv.  755 
of  school-buildings,  vii.  70 
of  ships,  vi.  155 
of  workshops,  vi.  828 
test  of  efficiency  of,  i.  153 
Ventilators  for  houses,  iv.  757 
Ventnor,  Isle  of  Wight,  viii.  219 
Ventral  hernia,  iv.  680,  681 
Ventricles,  cardiac,  iv.  569 

hypertrophy  of,  iv.  591 
influence  of,  on  pulse,  vi. 
799 
lateral,  tripping  of,  ii.  426 
hernia  of,  v.  486 
of  the  larynx,  v.  406 
prolapse  of,  v.  486 
Ventricular  bands,  v.  406 
Ventricular  venous  pulse,  vi.  807 
Ventriloquism,  i.  624 
Venus'  fly-trap,  iii.  659 
Ver  macaque,  v.  158 
Vera  Cruz,  yellow  fever  in,  viii.  585 
Veratridine,  viii.  220 
Veratrin,  iv.  626 
Veratrina,  viii.  220 
Veratrine,  ii.  690;  viii.  220 
Veratrinum,  viii.  220 
Veratroidine,  ii.  690;  iv.  625 
Veratrol,  viii.  221 
Veratrum,  iv.  625;  viii.  220;  and 
see  IlelWMpre 
poisoning  by,  iv.  626 
poisonous  plant,  vi.  704 
viride,  iv.  625;  and  see  Hellebore, 
American 
action  of,  upon  the  heart,  ii. 
689 
Verbascum  thapsus,  vii.  77 
Verbena  oil,  iii.  126 
Verjus,  iv.  413 
Vermicide,  i.  862 
Vermifuge,  i.  362 
Vermilion,  v.  756 
Vermin-killers  containing  arsenic, 

poisoning  bv.  viii.  847 
Vermont  Mineral  Springs,  viii. 

221 
Vermont,  requirements  for  medical 

practice  in.  iv.  48 
Veronal,  viii.  221 
Veronica,  v.  490 ;  and  see  Leptandra 
Verruca,  viii.  221 

acuminata,  viii.  221 
necrogeniea,  iv.  504;  vii.  223 
plana,  viii.  221 

juvenalis.  viii.  221 
of  the  aged,  viii.  221 
sel)orrhoica,  vii.  88 
senilis,  vii.  88:  viii.  221 
vulgaris,  viii.  221 ;  and  see  Wart 
diagnosed  from  condyloma 
acuminatum,  ii.  288 
Version,  vi.  814 
cephalic,  vi.  814 
extraction  after,  vi.  814 
pelvic,  vi.  814 
podalic,  vi.  814 
Vertebrae,  cervical,  caries  of,  cause 
of  headache,  iv.  553 
soinal  cord  in,  vi.  200 
Vertebral  artery,  vi.  195 
anomalies  of,  i.  528 


Vertebral  veins,  anomalies  of,  viii. 

202 
Vertex,  vii.  229 
Vertigo,  viii.  222 

as  symptom  of  intracranial  tu- 
mor, ii.  436 

aural,  viii.  224 

gastric,  due  to  autointoxication, 
i.  644 

in  chronic  purulent  otitis,  iii.  639 

in  ear  diseases,  iii.  660 

intestinal,  due  to  auto-intoxica- 
tion, i.  644 

labyrinthine,  viii.  224 

symptomatic,  viii.  222 
Verumontanum,  iv.  822;  viii.  15 
Vesical  hernia,  iv.  682 

paresis,  i.  768 

plexus,  vii.  579 
Vesicants,  ii.  14;  iii.  304 
Vesicle,  germinal,  vi.  448 

umbilical,  viii.  834;  and  see  YoUc 
mc 
Vesicles,  seminal,  vii.  190 
Vesico-uterine  fistula,  viii.  168 
Vesico- vaginal  cystocele,  viii.  158 
Vesico-vaginal  flstula,  viii.  168 

treatment,  viii.  171 
VesiculsB,  caused  by  drugs,  iii.  422 
Vesicular  breathing,  ii.  817 

cysts,  vii.  191 
Vesicular  epizootic  fever,  iv.  733 
Vesiculitis,  vii.  190 

complicating  gonorrhwa,  iv.  402 
Vesiculo-tympanitic  resonance, 

ii.  816 
Vespa  germanica,  v.  168 

maculata,  v.  168 

vulgaris,  v.  168 
VespidsB,  poisonous,  v.  168 
Vessels,  ligation  of,  in  amputation, 

i.  243 
Vestibular  sacs,  function  of,  i.  624 
Vestibule,  anatomy  of,  i.  620;  vii. 
169 

bulbs  of,  vii.  172 
Vestigial  organs,  as  an  evidence 

of  evolution,  iv.  21 
Veterinary  science  in  its  relation 

to  public  health,  viii.  224 
Vevey,  Switzerland,  viii.  238 
Vibices,  iii.  273 
Vibrio,  i.  681 
Vibumin,  viii.  285 
Viburnum  opulus,  viii.  234 

in  dysnienorrhcpa,  iii.  577 

pruni folium,  viii.  284 
Vicarious  menstruation,  v.  740 
Vichy,  France,  viii.  285 
Vicksburg,  Miss.,  viii.  286 
Victoria,  Australia,  viii.  2tt6 
Victoria    Mineral  Springs,   viii. 

287 
Victory  Strontia  Spa,  viii.  287 
Vienna  caustic,  vi.  748 

mixture  as  an  amesthetic.  i.  292 
Villacabras  Springs,  Spain,  viii. 

287 
Virgin  Hot  Springs,  viii.  288 
Villi,  amniotio,  viii.  4 

cliorionic,  iii.  48 

of  the  small  intestine,  v.  188 
Vine,  European,  iv.  418 
Vinegar,  v.  740 

adulterations  of,  iv.  183 

eel,  vi.  207 

of  opium,  vi.  386 

of  squill,  vii.  484 
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▼innxn  album,  i.  109 

Vitelline  membrane,  vi.  448 

Volume,  relation  of,  to  weight,  viiL 

rubnim.  i.  109 

sac.  viii.  884;  and  see  ToUcmxe 

800 

Vioform,  viii.  288 

silver,  vii.  216 

specific,  viii.  300 

ViolaoeaD,  poiflonous  plants  of.  ri. 

veins,  viii.  885 

Volvulus,  iii.  204 

695 

Vitellus,  iii.  727 

treatment,  v.  1<5 

Violet,  methyl,  vi.  817 

Vitiligo,  vi.  685;  viii.  264 

Vomer  bone  in  cleft  palate,  iiL  183 

poisonous  plant,  vi.  705 

Vitis  vinifera,  iv.  418 

Vomiting,  vii.  495;  and  see  Emetic, 

Viper  bite,  symptom  of.  vi.  712 
Viperin,  vi.  ill 

Vitreous  body,  iv.  82;  viU.  265 

iii.  809 

anatomy,  viii.  265 

as  symptom  of  intracranial  tu- 

Vir^nia Beach,  vi.  ai7 

anomalies  of,  viii.  265 

mor,  ii.  486 

Virginia,  history  of  yellow  fever 
in.  viii.  587 

cysticercus  cellulosflP  in,  viii.  268 

central,  vii.  495 

degenerations  of,  viii.  267 

cerebral,  vii.  508 

requirements  for  medical  prac- 

detachment of,  viii.  267 

following  anaesthesia,  iii.  24 ;  viiL 

tice  in,  iv.  48 

diseases  of,  viii.  265 

689 

Virginia  Hot  Springs,  iv.  746 

fattv  degeneration  of.  viii.  267 

in  appendicitis,  i.  424 

Virus  fixe  of  Pasteur,  vi.  881 

fluidity  of,  viii.  267 

in  heart  disease,  treatment,  iv.  610 

Viscera,  gunshot  wounds  of,  iv.  455 

formation  of  new  vessels  in  the. 

nervous,  vii.  503 

hollow  and  bonj  sinuses,  meas- 
urement of,  viii.  288 

viii.  267 

of  pregnancy,  iv.  845;  viii.  269 

hemorrhages  into.  viiL  267 

causes,  viii.  270 

neuralgia  of,  vi.  248 

inflammation  of.  viiL  265 

diagnosis,  viii.  270 

termination  of  muscular  fibres 

opacities  of,  viii.  266 

treatment,  viii.  271 

in.  vi.  15 

ossification  of,  viii.  268 

perio<lical.  vii.  508 

transposition  of,  vii.  678.  858 

parasites  in,  viii.  268 

.  physiology  of.  iii.  810 

Viscum  album,  v.  571 

structures,  viii.  265 

process  of,  iii.  810 

Vision,  acutenesB  of,  iii.  215;  viii. 

Vitreous  corpuscles,  viii.  265 

reflex,  vii.  495 

245 

Vitreous  humor,  iv.  82;  viii.  265; 

spinal,  vii.  608 

examination  of,  iii.  215 

see  also  Vitreous  body 

true,  vii.  495 

standards  of.  iii.  216 

Vitriol,  blue,  iii.  278 

Von  Basch's  sphygmomanome- 

astigmatic, i  591 

elixir  of.  vii.  568 

ter,  vi.  802 

binocular,  viii.  244 

green,  v.  228 

Von  Fleischl's  hsemoglobinometer. 

test  for,  vi.  897 

oil  of,  vii.  562 

ii.  55 

blue.  viii.  782 

white,  viii.  339 

hflemometer,  ii.  55 

colored,  viii.  732 

VitrioUted  tartar,  vi.  745 

polari meter,  vi.  780 

compared  with  bearhig,  i.  624 

Viverra  civetta,  iii.  127 

Von  Fleischl-Meischer  hsmoglo- 

direct,  viii.  243 

zibetha.  iii.  127 

binometer,  ii.  57 

disorders  of,  chloropsia,  viii.  732 

Vivisection,  viii.  268 

Von  Jaksch*s  aneemia,  vi.  772 

chromatopsia.  viii.  782 

Vocal  cords,  in  inhalation.-  v.  451 

Von  Noorden's  standard  diet,  iii. 

erythropsia,  viii.  782 

in  phouation,  v.  451 

464 

kyanopsia,  viii.  782 

paralysis  of,  v.  429 

Vouacapona  araroba,  iii.  75 

xantliopftia,  viii.  782 

trachoma  of,  v.  416 

Vowels,  articulation  of,  v.  454 

disturbanc'cs  of,  in  cerebral   tu- 

true, v.  406 

Vulva,  anatomy  of,  vii.  168 

mors,  ii.  444 

Vocal  nodules,  v.  416 

aphthse  of,  viii.  161 

green,  viii.  732 

Vocal  organs,  position  of  in  articu- 

atresia of,  viii.  160 

indirect,  viii.  243 

lation,  V.  455 

bloo<l  supply  of,  vii.  172 

monocular,  viii.  244 

Vo^'s  animal  holder,  viii.  393 
Voice,  flee  Jxiryiut,  physiology  of,  v. 

cancer  of,  viii.  163 

physiology  of,  viii.  240 

niiige  of,   measurement    of,  vi. 

chancre  of,  viii.  161 

451 

chancroid  of,  viii.  161 

391 

amphoric,  ii.  818 

ctmdyloma  of.  viii.  163 

red,  viii.  732 

ausc'ultation  of,  ii.  818 

cysts  of,  iii.  351 

yellow,  viii.  732 

bronchial,  ii.  818 

diphtheria  of,  viii.  161 

Visual  area  of  hrain,  ii.  306 

falsetto,  physiology  of,  v.  456 

diseases  of,  viii.  160 

Visual  field,  iv.  91 

laryngeal,  ii.  HIH 

eleplmutia.sis  of,  iii.  783;  viii.  163 

limits  of,  measurement  of,  vi.  393 

masculinity  of.  in  insanit,v,  v.  51 

erysipehvs  of,  viii.  161 

to  (letermine.  iv.  629 

pulmonary,  ii.  818 

folliculitis  of,  viii.  162 

Visual  perception,  viii.  245 

re>(isters  of  the,  v.  455 

functions  of,  viii.  IGO 

Visual  perception  of  form,  acute- 

training  of  the,  after  operation 
for  cleft  palate,  iii.  136 

hienmtocele  of.  viii.  161 

tiesM  of,  measurement  of,  vi.  392 

ha'nmtonia  of,  viii.  161 

Visual  purple,  iv.  79 

Volatile  liniment,  i.  215 

hygiene  of,  viii.  100 

Visual  refraction,  viii.  241 

Volatile  oil  of  mustard,  vi.  08 

hyi)ertrophy  of.  viii.  162 

nieclianies,  viii.  241 

of  nutmeg,  vi.  307 

inflammation  of,   viii.   161 ;  and 

hinoi'ular  fixation,  viii.  242 

Volhard's  method    of   estimating 

see  VnlritiH 

nionoeviiar  fixation,  viii.  242 

(piautity  of  chlorides  in  urine,  viii. 

injuries  of,  viii.  161 

sensation,  viii.  24o,  244 

53 

krauro.sis  of,  viii.  162 

Visual  sensations,  viii.  244 

Volition,  disorders  of,  see  Inmnity 

malformations  of,  viii.  160 

conjpared  with  auditory,  i.  624 

disturbances  of.  in  insanity,  v. 

moditications  of,  in  pregnancy, 

tlieories  of,  viii.  24i 

60 

iv.  340 

Visual  tract,  iv.  VM 

inii)airment  of,  a  symptom  of  in- 

nerve supply  of.  vii.  173 

Vital  capacity,  vi.  947 

sanity,  V.  4C 

pamsitic  alTections  of,  viii.  162 

exhaustion  in  insanity,  v.  72 

Volkmann^s  arthrectomy  of  knee, 

pruritus  of,  vi.  772;  viii.  162 

statistics,  viii.  246 

vi.  S)m 

skin  disea.ses  of.  viii.  162 

Vital  statistics,  birtiis,  viii.  247 

ha  inodronionieter.  iii.  100 

thrush  of,  viii.  161 

causes  of  death,  viii.  253 

sliding  rest,  iv.  20G 

tuberculosis  of,  viii.  106 

deatlis.  viii.  24H 

spoon,  viii.  144 

tumors  of.  viii.  163 

infant  mortality,  viii.  251 

T  splint,  iv.  255 

varicose  tumors  of,  viii.  163 

niarriaires.  viii.  247 

Voltaic  current,  elTect  on  irritabil- 

vegetation     on,     during     preg- 

p(>pulation. viii.  240 

itv  and  conductivity  of  mus- 

nancy,  iv.  347 

Vitalism,  ii.  299 

cfe.  iii.  770 

venereal  warts  of,  viii.  163 

Vitelline  arteries,  viii.  335 

e.xcitation  effects  of,  iii.  770 

Vulvitis,  viii.  161 
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Vulvo-vag^inal  anus,  viii.  161 
gland,  cysts  of,  i.  735 

Waconda  Spring,  viii.  278 

Wafers,  v.  738 

Wages,  influence  of,  upon  health, 

vi.  328 
Wagner  static  machine,  iii.  758 
Wahoo,  viii.  273 

Waldeburg's  apparatus  for  com- 
pressing air.  i.  131 
Walker-Oordon  bam,  v.  841 
Walker's  suction  apparatus,  ili. 

555 
Wall  decorations,  iv.  753 
Wallerian  degeneration,  viii.  273 
Walley's  Hot  Springs,  viii.  274 
Walnut,  )>]acli,  ii.  529 
Warburg's  tincture,  i.  878 
Wardrop's     method    of    treating 

aneurism,  i.  332 
Warlomont's  expression  forceps, 

viii.  140 
Warm  stage,  iv.  705 
Wart,  viii.  221 

of  hands  and  fingers,  iv.  501 
on  the  eyelids,  iv.  100 
o[>S()phageal,  vi.  343 
post-mortem,  iv.  504 
sel)orrh(eic,  viii.  221 
teleangiectatic,  i.  34H 
venereal,  of  the  vulva,  viii.  168 
Wasatka  Mineral    Spring,   viii. 

274 
Wash,  black,  v.  755 

yellow,  v.  753 
Washed  sulphur,  vii.  561 
Washing  soda,  vii.  257 
Washington,  D.  C,  viii.  274 
Washington,      retjuirements     for 

medieai  practice  in.  iv.  48 
Washing^n  Springs,  viii.  275 
Wasps,  digger,  v.  167 

poisonous,  v.  167 
Wassermann's  serum-nutrose 

agar,  viii.  413 
Waste,  excessive,  a  cause  of  atro- 
phy, i.  608 
Wasting  palsy,  vi.  64 
Watch  glasses,  Syracuse,  iv.  718 
Water,  viii.  276 

aeration  of,  viii.  284 

a  form  of  medicine,  v.  740 

amount  required  by  soldiers  on 

the  march,  v.  805 
an  agent  in  the  spread  of  cholera, 

viii.  358 
analyses     of,     from    various 

sources,  viii.  289 
analysis,  viii.  285 
alum,  viii.  290 
appearance   and    turbiditv, 

viii.  285 
bacteriological  examination, 

viii.  290 
chlorine,  viii.  286 
color,  viii.  286 
copper,  viii.  289 
determination  of  ammonia, 

viii.  288 
hardness,  viii.  286 
iron,  viii.  290 
lead.  viii.  289 
microscopical   examination, 

viii.  292 
nitmtes,  viii.  287 
nitrites,  viii.  287 
organic  matter,  viii.  288 
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Water  analysis,  oxygen-consuming 
capacity,  viii.  289 
reaction,  viii.  286 
to  collect  water  for,  viii.  285 
total  solids,  viii.  286 

anise,  iii.  479 

artificial  purification  of,  viii.  281 

as  an  alterative,  i.  202 

as  a  therapeutic  agent,  iv.  788; 
and  see  Hydrotherapy 

as  food,  importance  of,"i.  174 

bacteria  in,  viii.  291 

bjicteriological   examination  of, 
iv.  403 

boiling,  scalds  from,  ii.  520 

calorimeter,  ii.  561 

cancer,  viii.  488 

chlorine,  iii.  5 

chloroform,  iii.  9 

contamination  of,  by  galvanized 
pipes,  viii.  840 

copper  in,  viii.  289 

creosote,  iii.  328 

determination  of  alum  in,  viii. 
290 
of  albuminoid  ammonia  in, 

viii.  288 
of  chlorine  in,  viii.  286 
of  copper  in,  viii.  291 
of  free  ammonia  in,  viii.  288 
of  iron  in,  viii.  290 
of  lead  in,  viii.  291 
of  nitrates  in,  viii.  287 
of  nitrites  in,  viii.  287 
of  oxygen-consuming  capac- 
ity, viii.  289 
of  reaction,  viii.  286 
of  total  solids,  viii.  286 

distilled  from  sea  water,  vi.  170 

effect  of,  upon  blood  stains,  ii. 
80 

fennel,  iv.  145 

fiuoroform,  iv.  161 

for  soldiers'  use,  v.  804 

from  sea  wat^ir,  vi.  170 

ground,  vi.  168 

gum  arabic,  how  to  make,  iii. 
456 

influence  of,  upon  climate,  iii. 
189 

iron  in,  viii.  290 

Kissingen,  v.  863 

lake,  viii.  276 

lead  in,  viii.  289 

medicated,  v.  740 

nitrous  oxide,  vi.  292 

of  ammonia,  i.  215 

of  cinnamon,  iii.  95 

of  hydrogen  peroxide,  iv.  786 

of  orange  flower,  vi.  898 

of  peppermint,  vi.  554 

of  spearmint,  vii.  268 

oxygenated,  iv.  786 
aCmted,  vi.  292 

oxygen-consuming  capacity  of, 
viii.  289 

pure,  viii.  288 

purifictition  of  artificial,  viii.  281 
by  freezing,  viii.  277 

rain,  vi.  168;  viii.  281 

relation  of,  to  cretinism,  iv.  891 

rose,  vi.  1000 

self -purification  of,  viii.  277 

storage  of,  effect  of,  upon  patho- 
genic bacteria,  viii.  277 

stored,  viii.  276 

supply,  viii.  276 

surface,  vi.  168 


Water,  well,  contamination  of,  viii. 

280 
Water-baths,  parafl3n,  iv.  718 
Water-beds,  to  prevent  bedsores,  i 

741 
Water-boatmen,  v.  160 
Waterbrash,  vii.  494 
Water-bugs,  v.  160 
Water-closets,  iv.  762 

in  school  buildings,  vii.  71 
Water  gas,  ii.  664 

compared  with  coal  gas,  i.  154 
poisoning  by,  viii.  292 
Water-hammer  pulse,  vi.  802,  804 
Water  liHes,  vi.  308 
Waterproof,  to  render  clothing,  v. 

793 
Water  supply  for  school  buildings, 
vii.  71 
for  troops,  vi.  168 
impure,  cause  of  dysentery,  iii. 

667 
of  house,  iv.  762 
of  .ships,  vi.  167 
Watson    operation    for    deviated 

nasal  septum,  vi.  126 
Watson^s  Springs,  viii.  292 
Watson^s  tube  for  ventilation,  iv. 

757 
Waukesha  Mineral  Springs,  viii. 

293 
Waves,  pulse,  vi.  978 

sound,  i.  611 
Wax,  viii.  293 

bayberry,  viii.  294 
Chinese,  viii.  294 
Japanese,  viii.  294 
of  ear,  i.  626 
Waxy  degeneration,  i.   268;  and 

see  AmyUnd  and  Secrons,  vi.  201 
Weaning  of  infants,  iv.  860 
Weber's  jesthesiometer,  i.  134 
canaliculus  knife,  v.  396 
test  for  hearing,  iii.  661 
Weeds,  poisonous,  vi.  708 
Weighing  and  measuring,   viii. 

300 
Weight  and  height,   relative,  in 

childhood,  ii.  832 
Weight  at  birth,  iv.  418 
loss  of,  in  insanity,  v.  52 
in  starvation,  vii.  441 
relation  of,  to  volume,  viii.  800 
specific,  viii.  800 
Weights  and  measures,  viii.  294 
American,  viii.  296 
British,  viii.  296 
compromise  systems,  viii.  299 
decimal,  viii.  298 
early  English  laws  concerning, 

viii.  294 
in  prescriptions,  viii.  801 
Jefferson's  decimal    system  of, 

viii.  298 
metric  svstem,  viii.  298 
old,  viii.* 296 
ordinary    subdivisions    of,   viii. 

296 
pharniacopceial,  viii.  £00 
principles  of  metrology,  viii.  295 
relation  of  arithmetic  to  metrol- 
ogy, viii.  295 
specific  weight  and  specific  vol- 
ume, viii.  800 
standards  of,  viii.  295,  297 
suitable  units,  viii.  299 
weighing  and  measuring,    viii. 
300 
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Weil's  disease,  viii.  801 

ineHt-polatc)  a^ar,  viii.  415 
Weir-Mitcheirs  rest  cure,  vi.  253 
Well  water,  contamination  of.  viii. 

'280 
Wells,  artesian,  viii,  279 

driven,  superior  to  sunkeo,  viii. 

280 
flowing,  viii.  279 
Welsbach  burner,  iv.  761 
Werder's  metiiod  of  bysterectomy, 

iv.  827 
Werner-Schmidt  method  of  deter- 
mining fat  in  milk,  v.  827 
West  Baden  Springs,  viii.  803 
West  Sprinjgrs,  viii.  308 
West  Virg^inia,    requiremeDts  for 

medical  practice  in,  iv.  48 
WestphaPs  symptom,  v.  868;  vi. 

H74;  and  see  Knee-jerk 
Wetemis  Mineral    Springs,  viii. 

803 
Wet-nurses,  viii.  808 
expense  of,  viii.  808 
bow  to  obtain,  viii.  804* 
mode  of  life  suitable  for,  viii.  805 
qualitications  for.  viii.  304 
pbysical  examination  of,  viii.  805 
Wet  pack,  iv.  790 
Wet-sheeet  application  of  cold,  iii. 

193 
Weyl'stest  for  krcatinin  in  urine, 

viii.  37 
Whann  Alkaline  Lithia  Springs, 

viii.  806 
Wharton's  duct,  concretions  in,  iii. 
232 
jelly,  iii.  258;  viii.  8 
Wheal,  viii.  60;  and  see  Urticaria 
Wheel-bug,  v.  162 
Wheelhouse's  operation,    external 
•  urelbrotomy,  viii.  24 

staff,  viii.  24 
Whey,  vi.  557 
alum.  1.  207 
cream  of  tartar,  vi.  745 
cure,  tbe,  at  Meran,  v.  748 
Whey-cream  mixtures,  v.  882 
Whip- worm,  see  Tricocephalus 

tric/iiurua,  vi.  216 
Whiskey;,  i.  109 

Whispering,  pbysiology  of,  v.  456 
White  lead,  v.  471 
White  oak,  vi.  b09 
White  precipitate,  v.  755 
White  Sulphur    Springs,     Cal., 

ii.  580 
White  Sulphur  Springs,  Iowa, 

viii.  306 
White     Sulphur  Springs,     La., 

viii.  306 
White  Sulphur  Springs,  Mont., 

viii.  :m\ 
White  vitriol,  viii.  339 
White  wine,  i.  169 
Whites,  v.  49:i:an<l  sec  Ijucorrho'n 
White's     apparatus     for    nitrous 
oxide,  iii.  IH.  19 
for  nitrous  oxide  and  oxygen,  iii. 

Whiting's    rongeur    forceps,     v. 

703 
Whitlow,  iv.  r)03 

painless,  v.  Hr»5 
Whitman's  brace  for  talipes  calca- 
neus, iv.  2'M\ 
Whooping-cough,  viii.  306 
(•()uiplicatious,  viii.  808 


Whooping-cough,  deatb  rate,  viii. 
552 

diagnosis,  viii.  809 

etiology,  viii.  808 

history,  viii.  806 

pathology,  viii.  809 

prognosis,  viii.  310 

prophylaxis,  viii.  811 

symptcmis,  viii.  307 

synonyms,  viii.  806 

treatment,  viii.  310 
Whorehouse  tea,  iii.  844 
Widal  test,   i.    702;  vii.   131.  920; 

viii.  445,  702 
Wiesen,  see  VMiv/*.  iii.  853 
Wilbur  Springs,  viii.  812 
Wild   ginger,    vii.   254;    and    see 

SiiaA'4frtHft 
WUden  Spring,  viii.  312 
Wilde's  angular  forceps,  iii.  668 

ear  specula,  iii.  662 
Wilhoit's  Soda  Springs,  viii.  812 
Willett's  operation  tor  calcaneus, 

iv.  235 
WiUis,  circle  of,  ii.  251 
WiUoughbcea,  iv.  422 
Willow,  vii.  14;  and  see  Stdix 
Wills,  capacity  to  make,  iii.  128 

of  insane,  v.  77 
Wilson's  cyrtometer,  ii.  404 

work  on  artificial  parthenogene- 
sis, vi.  516 
Winds,  an  element  of  climate,  iii. 
148 

at  health  resorts,  iv.  564 

periodic,  iii.  140 

permanent,  iii.  140 

prevailing,  a  factor  of  climate, 
iii.  140 

variable,  iii.  140 
Wine,  i.  169 

a  form  of  medicine,  v.  740 

of  antimony,  i.  375 

of  colchicum  root,  iii.  192 
seeds,  iii.  192 

of  ergot,  iv.  3 

of  ferric  citrate,  v.  226 

of  ipecac,  v.  212 

of  iron,  bitter,    v.  226 

of  opium,  vi.  386 

red.  i.  169 

white,  i.  169 
Winhuka,  v.  162 

Winkler's  method  of  treating  sinu- 
sitis, iv.  274 
Winnipeg,  viii.  312 
Winslow,  stars  of,  iv.  73 
Wintergreen,  viii.  313 

bitter,  vi.  638 

false,  vi.  638 
Winter's  bark,  ii.  646 
Wire  basket  for  sterilizing  tubes, 

viu.  3<9 
Wirsung,  duet  of,  vi.  460 
Wisconsin,  re(|uirenients  for  medi- 
cal practice  in.  iv.  48 
Wise's  stretcher,  vi.  187 
Witch  hazel,  viii.  313 
Witness,  competency  and  credibil- 
ity of  insane  as.   v.  77 

medieal  expert,  iv.  52;  viii.  618 
Witter's  Mineral  Spring,  viii.  314 
Wladimiroff-Mikulicz  method  of 

t.'irseeloniv.   vi.  l)'J8 
Wolfbane,'i.  Ht» 
Wolf  spider,  v.  loO 
Wolfer's    Mineral    Spring,     viii. 
314 


Wolffhtigel's  colony  counter,  viii. 

448 
Wolffian  body,  dermoid  cysts,  viii. 
713 
malformations  of,  viii.  712 
pathology  of,  viii.  711 
teratoma,  viii.  713 
tumors  derived  from  the  Wolf- 
fian body  rests,  viii.  713 
Women,  bearded,  iv.  808 

diseases  of,  as  cause  of  insanity, 

V.  38 
effects  of  castration  on.  ii.  713, 
715 
Wood  alcohol,  v.  780 
Campechy,  v.  566 
dust,  effect  of  inhaling,  vi.  325 
naphtha,  v.  780 
oil,  iv.  456 
spirit,  v.  780 
Woodman  and  Richard's  method 
of  determining  the  CO«  in  air    vi. 
161 
Wood-tick,  see  Ixmluhf,  i.  435 
Wool-fat,  hydrous,  v.  405 
Woollen   comforters,  for  soldiers, 

v.  797 
Wool-sorters'  disease,  i.  868;  vi. 

824;  and  see  Anthnu 
Wool  workers,  health  of,  vi.  324 
Woorari,  iii.  388 
Wootan  Wells,  viii.  814 
Word-blindness,  i.  414;  ii.  18 
Word-deafness,  i.  414 
Workshops,  amount  of  air  required 
in.  ii.  661 
construction  of.  hygienic  import 

of,  vi.  327 
impurities  in,  vi.  828 
Wormian  bones  and  fontanels, 

viii.  713 
Worms,  a  cause  of  eclampsia  infan- 
tum, iii.  701 
a  cause  of  leucorrhcra,  v.  495 
classitication  of,  i.  362 
tlat,  ii.  779 
guinea,  vi.  210 
hair,  vi.  224 

in  the  nastil  cavities,  vi.  142 
moss,  vi.  1 
pin,  i.  363 
round,  i.   362;  vi.  285;   and  see 

Sem(it(*<la 
seat.  i.  368 
tape,  i.  362 
thread,  i.  363 
Wormseed,  American,  viii.  315 
Levant,  viii.  315 
poisoning  by,  viii.  315 
Wormwood,  viii.  316 
Wounds,  accidental,  i.  569 
aseptic  treatment  of,  i.  569 
bullet,  homicidal  or8uici:lal,  i.  668 
in  medico-legal   autopsy,  i. 
666 
dissection,  iii.  530 
dressing  ot,  i.  568 

absorbent   material   for,    iii. 
555 
followed   by   dermatitis  re  pens. 

iii.  423 
gunshot,  iv.  427;  and  see  ihin- 
mfiot  ironitih 

amputation  in.  i.  236 

of  joint,  V.  295 
irrigation  of,  i.  569 
multiple,  from  same  bullet,  iv. 
441 
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WelPs. 
Zinc* 

Wounds,  multiple,  self-intticted,  i. 

Xanthorrhoea  resin,  viii.  318 

Yellow  fever,  relation  of  mosquf- 

(568 

Xanthoxylin,  i.  570 

UK'S  to,  viii.  324 

of  the  brain,  gunshot,  ii.  421 

Xanthoxylum,  i.  570 

symptomatology,  morbid  anat- 

punctured, ii.  421 

americanum,  i.  570 

omy,  and   treatment,  viii.  722 

of  the  cervix  uteri,  viii.  69 

clavallerculis,  i.  570 

transmitted  bv    mos(iuitoes,    v. 

of  the  colon,  iii.  201 

caribaMim,  i.  571 

870 

of  the  conjunctiva,  iii.  250 

senegalense,  i.  571 

treatment,  viii.  730 

of  the  hands  and  fingers,  iv.  501 

Xenia,  iv.  858 

tvpcs  of,  viii.  723 

of  the  heart,  iv.  615 

Xeroderma,  see  Ichthyosis,  iv.  836 

Yellow  milk,  v.  828 

of  the  joints,  v.  292 
of  the  lungs,  vii.  753 

Xerodermie  pilaire,    v.   807; 

and 

Yellow  spot,  iv.  77 

see  KeratoHiH  jnlaris 

Yellow  Springs,  viii.  832 

of  the  mamma,  ii.  473 

Xeroform,  vii.  878 

Yellowstone  National  Park 

of  the  mouth,  viii.  582 

Xerophthalmia,  iii.  244 

Springs,  viii.  33 

of  the  muscles,  vi.  38 

Xerostomia,  vi.  512;  vii.  13;  viii. 

581 

Yellow    Sulphur    Springs,     viii. 

of  the  omentum,  vi.  361 

Xiphopagus,  vii.  685 

332 

of  the  pancreas,  vi.  472 

Xique,  ii.  828 

Yellow  vision  an<l   other  forms  of 

of  the  parotid  gland,  vi.  509 

X-rays,  vi.  982;  and   see   Iioeiit{jen 

chroniatopsia,  viii.  732 

of  the  pharynx,  vi.  591 

rays 

Yellow  wash,  v.  753 

of  the  prostate,  vi.  757 

burns  from,  vi.  990;  viii.  667 

Yerba  mate,  v.  713 

of  the  veins,  viii.  214 

dermatitis  from,  iii.  418;  viii. 

667 

santa,  viii.  333 

operation,  i.  569;  iii.  580 

gangrene  from,  iv.  303 

Yersin's  *' anti-pest"  serum,  in 

post-mortem,  iii.  530 

in  diagnosis  of  fmctures,  iv. 

250 

bubonic  plague,  ii.  511 

scalp,  ii.  421 

sterility  caused  by,  viii.  669 

Yew-berries,  pois<mou8,  vi.  700 

surgical,  i.  569 

treatment  of  lupus  vulgaris 

,    V. 

Yolk  sac,  viii.  334 

treatment  of,  i.  568 

616 

anatomy,  viii.  335 

Wrigrhtine,  iv.  732 

Xylaria  polymorpha,  iv.  280 

embryology,  viii.  334 

Wright's  coagulometer  tubes,  ii.  61 

Xylene,  viii.  818 

histology,  viii.  336 

erosion  of  knee.  iv.  936 

Xylocopa  virginica,  v.  168 

pathology,  viii.  336 
Young-Helmholtz  theory  of  color 

method   of  section  cutting,  iv. 

Xylol,  viii.  818 

713 

sensation,  viii.  244 

Wrisberg,  cartilages  of,  v.  408 

Yadkin  Mineral  Springs,  viii. 

318 

Young's  formula  for  dosage  for 
children,  iii.  551 

Wrist-drop,  v.  472;  and  see  Lead 

Yard,  fixed  standard  of,  viii.  297 

}mUy 

Yarrow,  viii.  318 

Young's  Natural  Gas  Well  and 

Wrist-joints,  iv.  481 ;  viii.  816 

Yawning,  viii.  818 

Mineral  Springs,  viii.  386 

amputation  at,  i.  250 

Yaws,  viii.  319 

Yuca,  vii.  638 

anatomy  of.  vi.  912 

Yearsley*s    cotton    and    intro- 

Yuma, Arizona,  viii.  337 

ankylosis  of,  iv.  513 

ducer,  iii.  631 

Yxtlan  Springs,  Mexico,  v.  289 

arthritis  deformans  of,  v.  276 

Yeast,  viii.  321 

bunw  of,  ii.  524 

brewers',  viii.  321 

Zacharias'  fluid,  iv.  709 

diseases  of  the.  v.  276 

cake,  viii.  821 

Zamba,  iii.  88 

disloc^ition  of,  iii.  522;  iv.  512 

compreastHi.  viii.  321 

Zante,  iv.  413 

drainage  of,  v.  ?94 

dry,  viii.  821 

Zea,  iii.  291 ;  and  see  Com  silk 

ligaments  of,  viii.  317 

German,  viii.  821 

mays,  iii.  291;  Wi.  489;  viii.  64 

markings  of,  iv.  482 

Yellow  fever,  among  troops,  ii. 

601 

ZedoaiV,  viii.  337 

Zehender's  ophthalmoscope,   vi. 

resection  of,  vi.  912 

complic4itions  of,  viii.  727 

synovial  cavities  of,  riii.  317 

description,  viii.  722 

381 

tendons  of,  iv.  483 

diagnosis  of,  viii.  727 

Zeiss'  warm  chamber,  iv.  705 

tuberculosis  of,  v.  276 

from  black  water  fever. 

Viii. 

Zeller's  operation  for   syndactyl- 

Writer's cramp,  iv.  529 

451 

ism,  iv.  495 

apparatus  for,  iv.  529 

from  dengue,  iii.  402 

ZelUchicht,  iii.  49,  50:  iv.  58 

effect  of  massage  in,  v.  697 

from  jaundice,  viii.  728 

Zem  Zem  Springs,  viii.  338 

Wry-neck,  vii.  829;  and  see  Torti- 

from  malaria,  viii.  727 

Zenker's  fluid,  iv.  709 

eoUin 

from  typhoid,  viii.  727 

hyaline  degeneration,  vi.  28 

Wurtz's  apparatus  for  air  analysis, 

epidemics  of.  viii.  720 

necrosis,  vi.  28;  vi.  208 

viii.  448 

etiology,  viii.  823 

Ziehl-Neelsen  method  of  staining 

Wyeth's  methotl  of  bloodless  ampu- 

geograpliical distribution  of, 

viii. 

tubercle  bacillus,  viii.  437 

tation  at  hip,  i.  265 

715 

Ziehl  solution,  preparation  of,  viii. 

of   arterial  compression,  i. 

history,  viii.  322.  715 

436 

536 

how  to  avoid  in  cjimp,  v.  818 

Zinc,  viii.  338 

pins,  in  amputation  at  shoulder, 

mode  of  propagation,  viii.  328 

acetate,  viii.  339 

i.  253 

morbid  anatomy,  viii.  728 

as  a  food  poison,  iv.  184 

Wylie's  method  of  shortening  the 

histology,  viii.  729 

bromide,  viii.  339 

round  ligaments,  viii.  84 

prevalence  of,  viii.  720 

butter  of,  viii.  338 

Wyoming,  requirements  for  medi- 

in Africa,  viii.  718 

carbonate,  viii.  338 

cal  practice  in,  iv.  48 

in  Brazil,  viii.  717 

poisoning  by,  viii.  840 

in  Central  America,  viii. 

717 

precipitated,  viii.  838 

Xanol,  viii.  318 

in  Cuba,  viii.  716 

chloride,  viii.  388 

Xanthelasma   of  the  eyelids,  iv. 

in  Europe,  viii.  718 

as  a  caustic,  ii.  758 

106.  118 

in  Mexico,  viii.  717 

as  a  deodonint.  iii.  412 

Xanthin  bases  in  the  urine,  viii.  86 

in  South  America,  viii. 

717 

as  a  germicide,  iv.  J'37 

calculi,  iii.  235 

in  United  States,  viii.  718 

poiscminu^  by,  viii.  340 

Xanthoma,  distinguisheii  from  col- 

in the  West  Indies,  viii. 

716 

iotiide,  viii.  339 

loid  degeneration  of  the  skin, 

progno.sis.  viii.  728 

nitmte,  viii.  339 

iii.  200 

propagation  of,  viii.  881 

oleate,  viii.  339 

of  the  eyelids,  iv.  106 

prophylaxis,  viii.  731 

oxi(ie,  viii.  338 

planum,  iv.  106 

quarantine  in.  vi.  823 

poisoning  bv,  viii.  840 

tuberosum,  iv.  106 

disinfection  of    vessels, 

vi. 

phosphide,  vi.  622;  viii.  889 

Xanthopsia,  viii.  732 

825 

poisoning  by,  viii.  889 
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ZinCy  properties  of  compounds  of, 
viii.  838 
sulpliate,  viii.  339 

as  a  germicide,  iv.  837 
as  an  emetic,  iii.  812 
dried,  viii.  839 
poisoning  by.  viii.  340 
therapeutics  of.  Viii.  838 
valerianate,  viii.  839 
Zmc-h8Bmol,  iv.  466;  t.  280 
Zinc-leim,  iii.  719 
Zingiber,  iv.  851 ;  and  see  Ginger 

officinale,  iv.  851 
Zona  radiata,  vi.  448,  451 
Zone  cft  language,  i.  411 


Zone,  segmenting,  ii.  2 
Zonian  Springs,  viii.  341 
Zonula,  iv.  82 

injuries  to,  iv.  102 
Zoonerythrin,  an  animal  pigment, 

iii.  225 
Zoster,  iv.  686 

brachialis,  iv.  687 

caused  by  arsenic,  iii.  422 

facialis,  iv.  686 

femoralis.  iv.  687 

gangrenosus  hystericus,  iv.  686 

frontalis,  iv.  686 

hffimorrhagicus.  iv.  686 

ophthalmicus,  iv.  686 


1 


Zoster  i>ectora]t5i,  iv.  687 

recurrent,  iv.  686 
Zuckergussleber,  vi.  6 

differential  diagnosis,  vi.  8 
Zygadenus,  poisonous  plant,  vi.  704 

venenosus,  vi  704 
Zygomatic  arch,  vii.  238 
Zygomaticus  major  muscle,  anom- 
alies of,  vi.  43 
minor  muscle,  anomalies  of,  vi. 
43 

viii.  U\ 


Zymogen,  iii.  841 
Zymogens,  viii.  841 
Zymofysis,  viii.  342 
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